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WARNING

HIGH VOLTAGE is used in this equipment. DEATH ON CONTACT or severe injury may
r e s u l t  i f  p e r s o n n e l  f a i l  t o  o b s e r v e  s a f e t y  p r e c a u t i o n s .

Do not be misled by the term LOW VOLTAGE. Low vol tage can cause ser ious in jury or
dea th .

Tes t  p rocedures  requ i r ing  the  opera to r  o r  ma in tenance  personne l  to  inves t iga te
equipment or  restore casual t ies wi th inter locks disconnected or covers removed may
resul t  in DEATH ON CONTACT i f  personnel  fa i l  to observe safety precaut ions.

Voltages in switches and circuit breaker panels may result in DEATH ON CONTACT if
pe rsonne l  fa i l  t o  observe  sa fe ty  p recau t ions .

Failure to ground the section or equipment may result in DEATH ON CONTACT if person-
ne l  fa i l  t o  observe  sa fe ty  p rocedures .

F o r  A r t i f i c i a l  R e s p i r a t i o n  r e f e r  t o  F M  2 1 - 1 1 .

WARNING

Dry  c lean ing  so lven t , P-D-680 ,  used  to  c lean  par ts  i s  po ten t ia l l y  dangerous  to
personnel  and property.  Avoid repeated and prolonged skin contact .  Wear solvent-
impermeable gloves and eye/face protect ive equipment when using solvent.  Do not use
near open f lame or excessive heat. Flash point of  solvent is 100° F to 138° F (38° C
to 59° C).

WARNING

Rota t ing  and  sp inn ing  equ ipment  may  snag  loose  c lo th ing ,  ha i r  o r  j ewe l ry  resu l t i ng
in SEVERE PERSONNEL INJURY.

WARNING

Attempting to move overweight or top heavy equipment that is unsecured may resul t  in
SEVERE PERSONNEL INJURY. Always have suff ic ient personnel and equipment to accom-
p l i s h  t h e  t a s k .

a/(b blank)
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INTRODUCTION

This manual  is  d iv ided into two volumes:

Volume 1, TM 5-6675-323-14-1 consists of Chapters 1 through 5 and Index.
Volume 2, TM 5-6675-323-14-2 consists of Chapters 6 through 16, Appendixes A
through E, Glossary and Index.

The Appendixes and Glossary in Volume 2 are applicable to both volumes.
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CHAPTER 6

SPLIT-STAGE LIGHT TABLE

Section I INTRODUCTION

6-1. GENERAL INFORMATION.

6 - 1 . 1  S c o p e ,

a . Model Number and Equipment Name. Model MIM3-35100 Spl i t -Stage Light Table.

b .  Purpose  o f  Equ ipment . T o  s t e r e o s c o p i c a l l y  v i e w  a e r i a l  r o l l  f i l m  f o r  a n a l y s i s
a n d  i n t e r p r e t a t i o n .

6 - 1 . 2  R e f e r e n c e  I n f o r m a t i o n .

Glossary

Collimation. . . . . . . . . . . . . . . . .

Interpupillary Distance . . . . . . . . . . .

Stereo-Pair Photograph . . . . . . . . . . .

Stereoscope. . . . . . . . . . . . . . . . .

Stereoscopic . . . . . . . . . . . . . . . .

X-Axis . . . . . . . . . . . . . . . . . . .

Y-Axis . . . . . . . . . . . . . . . . . . .

Z-Axis . . . . . . . . . . . . . . . . . . .

To make light rays parallel by
ad jus tment  o f  op t i ca l /mechan ica l
system.

D is tance  be tween  cen te r  o f  opera to r ’ s
eyes.

Photographs taken of same object or
a r e a  f r o m  t w o  d i f f e r e n t  p o s i t i o n s .

Opt i ca l  dev ice  to  apparen t l y  super -
impose two separate photographs.

An apparent three-dimensional image
obtained when 2 two-dimensional
photographs are viewed through
stereoscope.

H o r i z o n t a l  o r  l e f t - r i g h t  d i r e c t i o n .

90° from X-axis in same plane or
f r o n t - b a c k  d i r e c t i o n .

Vertical direction or up/down.
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6-2. EQUIPMENT DESCRIPTION.

6 - 2 . 1 Equ ipment  Charac te r i s t i cs ,  Capab i l i t i es ,  and  Fea tu res .

a . R e e l  c o n f i g u r a t i o n s  f o r  c o n v e n t i o n a l ,  s p l i t - v e r t i c a l ,  s h o r t ,  o r  l o n g - l o o p  f i l m
t h r e a d i n g .

b .  Accep ts  up  to  1000  f t  (304 .80  m)  o f  f i lm ;  dua l  s t rand  up  to  5 -1 /2  in .  (13 .97
cm)  w ide ;  s ing le  s t rand  up  to  9 -1 /2  in .  (24 .13  cm)  w ide .

c . V a r i a b l e - i n t e n s i t y  l i g h t  g r i d s .

d . E lec t r i ca l l y  coup led  c lu tches  fo r  movement  o f  op t i ca l  mount ing  in  hor i zon ta l
p lane .

e .  Sa fe ty  c lu tch  on  op t i ca l  mount  p reven ts  rap id  movement  o f  op t i ca l  sys tem
toward v iew stages.

f .  V a r i a b l e  s t a g e  h e i g h t .

g . Opt ical  br idge assembly is  removable.

h .  Mask ing  assemb l ies  con ta ined  in  v iew s tages .

TM 5-6675-323-14
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6 - 2 . 2 Locat ion and Descr ipt ion of  Major Components.

OPTICAL BRIDGE. Mounts stereoscope.

REEL BRACKETS. T r a n s p o r t  a e r i a l  r o l l  f i l m  a c r o s s  v i e w  s t a g e s .

FRAME. Maintains al inement of  components.

ILLUMINATED VIEW STAGES. C o n t r o l l e d - i n t e n s i t y  l i g h t  g r i d s  s h i n e  l i g h t  t h r o u g h
a e r i a l  r o l l  f i l m .

6 -2 .3  Equ ipment  Data .

Dimensions

Length

Reel Brackets Removed

With Reel Brackets

Width

He igh t

Weight

45-1 /2  in .  (115 .57  cm)

56-3 /4  in .  (144 .15  cm)

26-3 /4  in .  (67 .95  cm)

63-5 /8  in .  (161 .61  cm)

360 lbs (163.3 kg)
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I l l u m i n a t i o n

T WO Stages (Each Stage)

M a x i m u m  I n t e n s i t y

Dimming Control

Power Requirements

6 - 3 . TECHNICAL PRINCIPLES OF OPERATION.

11 in. X 18 in.
(27.95 cm x 45.72 cm)

2500 f t  lamberts (8566
cd/m2)

Variable intensi ty to 20% of
maximum i l lumination

120 V, 50/60 Hz, 8 amps

6 - 3 . 1  G e n e r a l .  A e r i a l  r o l l  f i l m  i s  m a n u a l l y  m o v e d  b e t w e e n  f i l m  r e e l s ,  o v e r
r o l l e r s ,  a c r o s s  i l l u m i n a t e d  v i e w  s t a g e s . Opt ical  mount moves stereoscope r ight-
l e f t  ( X - a x i s ) ,  f r o n t - b a c k  ( Y - a x i s )  o r  u p - d o w n  ( Z - a x i s )  f o r  a n a l y s i s  a n d  i n t e r p r e t a -
t i o n  o f  s t e r e o - p a i r  i m a g e s  o n  a e r i a l  r o l l  f i l m . Stereoscope movement is accurately
c o n t r o l l e d  t o  m a i n t a i n  c o l l i m a t i o n  o v e r  e n t i r e  v i e w i n g  a r e a .

6-4
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6 - 3 . 2 D e t a i l e d Theory o f  Opera t ion .

a . I l l u m i n a t i o n . Two encapsu la ted ,  co ld -ca thode ,  a rgon  mercury  l i gh t  g r ids
each provide a maximum of 2500 f t  lamberts of  br ightness through viewing surfaces.
I n t e n s i t y  o f  l i g h t  i s  c o n t r o l l e d  b y  a  d i m m i n g  c i r c u i t .  L i g h t  c a n  b e  r e d u c e d  t o  2 0 -
percent of maximum value.

(1 )  Cur ren t  (120  V ,  50 /60  Hz)  i s  passed  th rough  the  ma in  power  sw i t ch .  The
i l l u m i n a t i o n  c o n t r o l  p a n e l  o n  t h e  s w i t c h  o p e r a t e s  t h e  f a n  a n d  l i g h t  g r i d s .  T h e
inc rease  po ten t iomete r  con t ro ls  vo l tage  to  the  d immer  boards .

(2 )  A l te rna t ing  cu r ren t  vo l tage  en te rs  the  d immer  c i r cu i t  boards  th rough  p in
A and  i s  t rans fe r red  to  p in  B  th rough  s i l i con-con t ro l led  rec t i f i e r  (SCR)  Q1 o r  Q2
which determines the amount of  the ac sine wave vol tage that is appl ied to the ex-
t e r n a l  h i g h - v o l t a g e  t r a n s f o r m e r  t o  l i g h t  t h e  g r i d  l a m p .  T h e  S C R ' s  p r e v e n t  a l l
o f  each  ac  ha l f -wave  f rom be ing  t rans fe r red ,  bu t  when  t r iggered  a l low cur ren t  to
f low dur ing  the  rema in ing  por t ion  o f  each  ha l f  s ine  wave  un t i l  t he  ze ro  c ross ing
point  is reached, whereupon the SCR is turned of f  and the ac waveform is again
b locked .

6-6



TM 5-6675-323-14

(3) When the ac vol tage enters the control  board, i t  is  appl ied to C1 and R1
wh ich  p rov ide  a  s l igh t  de lay  in  the  inpu t  vo l tage ,  wh ich  i s  app l ied  to  the  t im ing
c i rcu i t  composed  o f  capac i to r  C2 ,  res is to rs  R4 ,  R3 ,  R5 ,  and  ex te rna l  po ten t iomete r
1 R 1 .  ( N o t e  t h a t  r e s i s t o r  R 6  i s  n o t  u s e d  i n  t h i s  a p p l i c a t i o n . )

(4 )  As  the  de layed  ac  vo l tage  i s  app l ied  ac ross  capac i to r  C2 ,  the  capac i to r
begins to charge at  a rate depending upon the sett ing of  potent iometer 1R1. The
vol tage across C2 also appears across rect i f ier  CR1 and tr igger diode CR2. When the
tr igger diode reaches the breakover vol tage of  43 ±5 V, i t  conducts to complete the
pa th  ac ross  rec t i f i e r  b r idge  CR1. Th is  fo rms  a  c losed  loop  c i r cu i t  th rough  capac i -
to r  C2 ,  the  p r imary  o f  pu lse  t rans fo rmer  T1 ,  and  rec t i f i e r  CR1,  and  cur ren t  f l ows
un t i l  capac i to r  C2  i s  d i scharged . The discharge t ime is very fast  and a short
durat ion pulse is generated,  shaped by capaci tor  C3.

(5 )  The  pu lse  cu r ren t  f l ow ing  th rough  the  p r imary  o f  pu lse  t rans fo rmer  T1
induces a vol tage across the appropr iate secondary which is appl ied through diode
CR3 or CR4 to the gates of  SCR Q2 or Q1 respect ively.  When ei ther SCR is t r iggered,
i t  a l l ows  the  res t  o f  the  ac  ha l f -wave  to  pass  to  ex te rna l  g r id  lamp t rans fo rmer  1T1
through pin B. The SCR wi l l  cont inue to conduct unt i l  the ac hal f -wave reaches the
z e r o  c r o s s i n g  p o i n t ,  a t  w h i c h  t i m e  i t  t u r n s  o f f .

Y-axes.

b .  C l u t c h  C o n t r o l .

(1 )  X -  and  Y-axes  manua l  mot ion  con t ro ls  a re  connec ted  th rough  e lec t r i ca l l y
opera ted  c lu tches  to  cha in  d r i ves . Power to the clutches may be interrupted to
decouple chain dr ives and permit  rapid movement of  the opt ical  mount in the X- and

(2) Vol tage, 120 V, 50/60 Hz, is stepped down to 12.6 V ac in the trans-
former,  rect i f ied in PCA A4 to 12 V dc. Cur ren t  passes  th rough  the  qu ick -d is -
connect,  brushes to the quick-disconnect,  and clutch power switch.  The momentary
switch on the opt ical  carr iage is normal ly on except when depressed by the operator .
Twe lve  vo l t s  dc  passes  th rough  the  b rushes  to  the  se r ies -connec ted  c lu tches .  No te
tha t  the  qu ick -d isconnec t  separa tes  the  Y-ax is  c lu tch  f rom the  c i r cu i t .
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Section II OPERATING INSTRUCTIONS

6-4. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

C o n t r o l  o r  I n d i c a t o r Func t ion

Knurled Knobs Retract  masking assembl ies.

Z-Axis Fine Feed Knob Moves opt ical  mount up or
down fo r  f i ne  ad jus tment .

Z-Axis Coarse Feed Knob Moves opt ical  mount U p or
down. (Mount can be pul led
up manual ly,  but cannot be
pushed down.)

Reel Brackets Suppor t  f i lm  ree ls  and
m a n u a l l y  t r a n s p o r t  f i l m
across v iew stages.
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C o n t r o l  o r  I n d i c a t o r Func t ion

Accumulator Plate Knobs Secure accumulator p lates.
Releasing knobs permits
access  to  accumu la to r  ro l l e rs
under  v iew ing  su r face .

Con t ro ls  power  to  fan ,
l i g h t s ,  a n d  c l u t c h e s .

ON/OFF Switch

X-Axis Control  Knob

Carr iage Clutch Switch

Stage Height Adjusting Handwheel

Moves  op t i ca l  mount  to  le f t
or r ight when power is
s u p p l i e d  t o  e l e c t r i c a l
c l u t c h e s .

Prov ides  power  to  e lec t r i ca l
c l u t c h e s .

Moves stage up or down for
opera to r  comfor t .
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C o n t r o l  o r  I n d i c a t o r Func t ion

Optical  Mount Rotat ion Lock Locks  inner  r i ng  to  a l l ow
mounted opt ics to be rotated
and locked.

Momentary Switch Uncoup les  e lec t r i ca l
c l u t c h e s ,  p e r m i t t i n g  r a p i d
movement of opt ical  mount in
X  o r  Y  d i rec t ion .

Stage Separation Knob Moves lef t  v iew stage to
permi t  access  to  cen te r  f i lm
r o l l e r s .

G r i d  I n t e n s i t y  C o n t r o l Inc reases  o r  dec reases  l i gh t
i n t e n s i t y  f o r  b o t h  r i g h t  a n d
l e f t  l i g h t  g r i d s .

Main Power Switch Cont ro ls  power  to  tab le .

6-5. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

a.  Be fo re  You Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your before (B) PMCS.

b .  Wh i le  You  Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c .

d .
Report

6 - 5 . 1

a .

After You Operate. Be sure to perform your af ter  (A) PMCS.

If  Your Equipment Fai ls to Operate. Troubleshoot wi th proper equipment.
any def ic iencies using the proper forms. See DA Pam 738-750.

PMCS Procedures.

PMCS are designed to keep the equipment in good working condition by
per fo rm ing  per iod ic  se rv i ce  tasks .

b .  S e r v i c e  i n t e r v a l s  p r o v i d e  y o u ,  t h e  o p e r a t o r ,  w i t h  t i m e  s c h e d u l e s  t h a t
de te rmine  when  to  per fo rm spec i f i ed  se rv ice  tasks .

c . The  “Equ ipment  i s  No t  Ready /Ava i lab le  I f ”  co lumn is  used  fo r  iden t i f i ca t ion  o f
cond i t i ons  tha t  make  the  equ ipment  no t  ready /ava i lab le  fo r  read iness  repor t ing
purposes or denies use of  the equipment unt i l  correct ive maintenance is performed.

d . I f  your  equ ipment  fa i l s  to  opera te  a f te r  PMCS is  per fo rmed,  immed ia te ly  repor t
t h i s  c o n d i t i o n  t o  y o u r  s u p e r v i s o r .
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e . Perform weekly as wel l  as before operat ion i f  you are the assigned operator
and have not operated the i tem since the last  weekly or i f  you are operat ing the i tem
f o r  t h e  f i r s t  t i m e .

f .  I tem number  co lumn. I tem numbers are assigned in chronological  ascending
sequence  regard less  o f  i n te rva l  des igna t ion . These numbers are used for your “TM
Number” Column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording resul ts of  PMCS.

g .  I n t e r v a l  c o l u m n s . This column determines the t ime per iod designated to
perform your PMCS.

h . I tem to  be  inspec ted  and  p rocedures  co lumn.  Th is  co lumn l i s t s  func t iona l
groups and their  respect ive assembl ies and subassembl ies as shown in the
Maintenance Al locat ion Chart  (Appendix B). The appropr iate check or  serv ice
procedure  fo l l ows  the  spec i f i c  i t em to  be  inspec ted .

i . Equ ipment  i s  no t  ready /ava i lab le  i f :  co lumn. This column indicates the reason
or cause why your equipment is  not  ready/avai lable to perform i ts pr imary mission.

j . L i s t  o f  too ls  and  mate r ia l s  requ i red  fo r  PMCS is  as  fo l lows :

I t e m Q u a n t i t y

Cheesecloth ( I tem 7, Appendix E) a r

Chamois 1 ea

Lens Cleaning Liquid ( I tem 6, Appendix E) a r
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Table 6-1. OPERATOR PREVENTIVE MAINTENANCE

NOTE

CHECKS AND SERVICES

I f  the equipment must be kept in cont inuous operat ion, check and service
only those i tems that  can safely be checked and serviced wi thout
d i s t u r b i n g  o p e r a t i o n . Make the complete checks and services when the
equipment can be shut down.

IN-
TER
VAL

ITEM TO BE INSPECTED

PROCEDURE

B - Before W - Weekly AN - Annually
D - During M - Monthly

(Number) - Hundreds of Hours
S - Semiannually

A - After Q - Quarterly BI - Biennially

ITEM
NO.

SPLIT-STAGE LIGHT TABLE

WARNING

Unp lug  power  co rd  be fo re  se rv i c ing  sp l i t -
s t a g e  l i g h t  t a b l e . Fai lure to do so may
r e s u l t  i n  d e a t h  o r  s e r i o u s  i n j u r y .

NOTE

The side braces must be removed before
performing PMCS on split-stage light
tab le  (pa ragraph  6 -6 .1 ) .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:
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Table 6-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B . Before W - Weekly AN - Annually {Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

1 B

2

ITEM TO BE INSPECTED

PROCEDURE

SPLIT-STAGE LIGHT TABLE - Cont

I n s p e c t Stage Height Adjust ing Handwheel.

R o t a t e  l e f t  a n d  r i g h t . Check for free movement
of gear mechanism. Check that  v iew stage height
changes.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

View stage
b i n d s .

I n s p e c t Masking Assemblies.

Re t rac t  fou r  mask ing  assembl ies  in to  we l l s  by
rotat ing knur led knobs. Check that knobs move
f ree ly  and  tha t  assembl ies  a re  no t  to rn .

6-13
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Table 6-1.

B - Before
D - During

AfterA

ITEM
NO.

3

4

5

B

B

B

OPERATOR PREVENTIVE MAINTENANCE CHECKS

W - Weekly AN - Annually
M - Monthly S - Semiannually
Q - Quarterly BI - Biennially

(Number) - Hundreds of Hours

ITEM TO BE INSPECTED

PROCEDURE

SPLIT-STAGE LIGHT TABLE - Cont

I nspec t View Stag e Surfaces.

1. Check  v iew s tage  su r faces  fo r  dus t  o r  d i r t .
Clean wi th moistened cheesecloth. Dry  w i th
chamois.

2 .  Check  v iew s tage  su r faces  fo r  c racks  o r
sc ra tches .

Inspect Stage Separat ion Knob.

Move knob to r ight (notched posi t ion) and then to
l e f t . Check for freedom of movement.

Inspec t  F i lm Ro l le rs .

Inspec t  ro l l e rs  fo r  sc ra tches  and  abras ions .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

View stage is
damaged.

Stages are
f rozen  in
p l a c e .
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Table 6-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually

Q - Quarterly BI - Biennially

ITEM
NO.

6

7

IN-
TER-
VAL

B

B

ITEM TO BE INSPECTED

PROCEDURE

SPLIT-STAGE LIGHT TABLE - Cont

I nspec t Ree l  B racke ts .

Check for  secur i ty of  mount ing,  f ree movement of
s p i n d l e s ,  a n d  s l i g h t  e n d - p l a y  o f  r e e l s .

NOTE

Make su re  sp r ing  c l i ps  secur ing  op t i ca l
mount are disengaged.

Inspec t  Opt i ca l  Mount .

Check  tha t  op t i ca l  mount  can  be  moved  le f t - r i gh t
(X-ax is ) ,  f ron t -back  (Y-ax is ) ,  and  up ,  bu t  canno t
be pushed down.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Reel brackets
are missing
or broken.

O p t i c a l
mount binds
o r  s l i p s .
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Table 6-1.

B - Before
D - During
A - After

OPERATOR PREVENTIVE MAINTENANCE CHECKS

W - Weekly AN - Annually
M - Monthly S - Semiannually
Q - Quarterly BI - Biennially

lTEM
NO.

8

9

IN-
TER
VAL

B

B

AND SERVICES - Cont

(Number) - Hundreds of Hours

ITEM TO BE INSPECTED

PROCEDURE

SPLIT-STAGE LIGHT TABLE - Cont

Inspect Z-Axis Coarse Feed Knob and Z-Axis Fine
Feed Knob<

Rota te  bo th  con t ro ls  and  check  tha t  op t i ca l  mount
moves up and down freely.

WARNING

Do not use equipment with defect ive or worn
w i r i n g . Dea th  o r  se r ious  in ju ry  may  resu l t .

Inspect  Power Cord and Wir ing.

Inspec t  fo r  b reaks ,  tea rs ,  f rayed  w i r ing  o r  b roken
connec to rs .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Z-ax is  b inds .

Wiring is
de fec t i ve  o r
worn.
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Table 6-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

10

IN-
TER
VAL

B - Before W - Weekly AN - Annually
D - During

(Number} - Hundreds of Hours
M . Monthly S - Semiannually

A - After Q - Quarterly BI - Biennually

ITEM
NO.

B

ITEM TO BE INSPECTED

PROCEDURE

SPLIT-STAGE LIGHT TABLE - Cont

I n s p e c t  L i g h t  G r i d s .

P Iug  in  power  co rd .  Turn  ma in  power  on .  Se t
l ight gr id ON/OFF switch to ON. Check that both
l i g h t  g r i d s  l i g h t .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

One or both
light grids
d o  n o t  l i g h t .
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Table 6-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS

B - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

11

TER-
IN-

VAL

B

12

ITEM TO BE INSPECTED

PROCEDURE

AND SERVICES - Cont

(Number) - Hundreds of Hours

SPLIT-STAGE LIGHT TABLE - Cont

I n s p e c t  G r i d  I n t e n s i t y  C o n t r o l .

B

T u r n  c o n t r o l  f u l l y  r i g h t .  C h e c k  t h a t  l i g h t
in tens i t y  o f  bo th  g r ids  inc reases  and  con t inues
to increase unt i l  control  reaches maximum. Turn
c o n t r o l  g r a d u a l l y  l e f t . Check for even decrease
i n  i n t e n s i t y .

Inspect Clutch Switch, X-Axis and Y-Axis Control
Knobs.

Check  fo r  t i gh t  connec t ions  a t  c lu tch  sw i tch
connec to rs . Turn power on. Se t  ca r r iage  c lu tch
switch to ON. Rotate X-Axis and Y-Axis control
knobs. Check that opt ical  mount moves lef t-
r i g h t  a n d  f r o n t - b a c k .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

C l u t c h  i s
i n o p e r a t i v e .
X- and Y-
axis con-
t r o l s  a r e
i n o p e r a t i v e .
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6 -6 . OPERATION UNDER USUAL CONDITIONS.

6-6.1 Assembly and Preparat ion for  Use.

NOTE

Do not remove side braces unt i l  there is a mission that requires the use
o f  the  lower  ree l  b racke ts . When required, remove 22 capscrews and
washers f rom sides and base of  table. Remove braces from under table.

a. Remove side braces.

(1)  Remove top eight  capscrews and washers f rom sides of  braces.

(2)  Remove shims.

(3)  Save screws, washers,  and shims for  reuse.

(4)  Remove t iedown strap.
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b .  Re lease  a i r  f rom a i r  shocks .

c . Plug in power cord, and turn main power switch ON.

d .  Se t  ON/OFF sw i tch  to  ON and  tu rn  g r id  in tens i t y  con t ro l  fu l l y  r igh t .

e . Se t  ca r r iage  c lu tch  sw i tch  to  ON.

NOTE

L igh t  g r ids  requ i re  a t  l eas t  15  minu tes  to  warm up .

f .  P l a c e  s t e r e o s c o p e  i n  o p t i c a l  m o u n t .

(1 )  Remove  sh ipp ing  b racke t .

( 2 )  L i f t  o p t i c a l  m o u n t  t o  a t  l e a s t  m i d p o i n t  o f  t r a v e l .

(3 )  Loosen  two  se tsc rews .
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(4 )  Inser t  s te reoscope  and  t i gh ten  two  se tsc rews .

(5)  Connect  rhomboid assembly and t ighten locking screw.

(6 )  Lock  s te reoscope  in  p lace  w i th  op t i ca l  moun t  ro ta t ion  lock .

(7 )  Remove  p las t i c  dus t  p ro tec to rs .

( 8 )  I n s t a l l  e y e p i e c e s .

( 9 )  I n s t a l l  e y e g u a r d s ,  i f  d e s i r e d .
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g . Free optical mount by moving spring clips.

h .  Ro ta te  s tage  he igh t  ad jus t ing  handwhee l  le f t  o r  r igh t  to  ra ise  o r  lower  v iew
s tage  to  be  comfor tab le  fo r  the  opera to r .
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i . Ro ta te  knur led  knobs  un t i l  mask ing  assembl ies  a re  re t rac ted  in to  the i r  we l l s .

NOTE

Th is  s tep  i s  requ i red  i f  ree l  b racke ts  have  been  removed  fo r  p reven t i ve
maintenance, storage, or shipment.
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j . Moun t  ree l  b racke ts .

NOTE

T-2-10-DC bracke ts  a re  used  to  t ranspor t  dua l  f i lm  s t rands .  T -1 -10
bracke ts  a re  used  to  t ranspor t  s ing le  f i lm  s t rands  and  as  take-up
b r a c k e t s  f o r  s p l i t  v e r t i c a l  f i l m .
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( 1 )  I n s t a l l  T - 2 - 1 0 - D C  b r a c k e t s .

( a )  S l i d e  e a c h  r e a r  r e e l  b r a c k e t  t o  r e a r  o f  r a i l .

( b )  S l i d e  e a c h  c e n t e r  i d l e r  b r a c k e t  i n t o  p o s i t i o n  o n  r a i l  n e a r  c e n t e r  o f
r a i l . A l ine  bear ings  w i th  sp ind le  t i p  o f  each  rear  b racke t .
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( c )  S l i d e  e a c h  f r o n t  b r a c k e t  o n  r a i l .  G u i d e  s q u a r e  s h a f t  o f  b r a c k e t
in to  ho le  in  cen te r  sp rocke t  o f  rea r  b racke t .

( d )  A l i n e  f r o n t  b r a c k e t  b a s e  w i t h  f r o n t  e d g e  o f  r a i l .

(e )  Tu rn  b lack  knur led  lock ing  knobs .

( 2 )  I n s t a l l  T - 1 - 1 0  b r a c k e t s .
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( a )  S l i d e  i d l e r  r e e l  b r a c k e t  t o  r e a r  o f  l o w e r  r a i l .  S p i n d l e  t i p  f a c e s
f r o n t .

( b )  S l i d e  d r i v e r  b r a c k e t  o n  l o w e r  r a i l ,  c r a n k  f a c i n g  f r o n t .  A l i n e  f r o n t
o f  b r a c k e t  w i t h  f r o n t  o f  r a i l .

( c )  T igh ten  b lack  knur led  lock ing  knobs .

k .  T h r e a d  f i l m .

( 1 )  C o n v e n t i o n a l  t h r e a d i n g .

(a )  Ex tend  d r i ve  sp ind les  on  a l l  d r i ve  ree l  b racke ts  by  tu rn ing  g rooved
sp ind le - re t rac t ing  knob  to  upper  locked  pos i t i on .

( b )  I n s e r t  f i l m  s u p p l y  r e e l  b e t w e e n  f r o n t  b r a c k e t  a n d  c e n t e r  i d l e r
b racke t . F ron t  b racke t  d r i ve  sp ind le  engages  key  s lo t  on  ree l .

( c )  Loosen  b lack  knur led  lock ing  knob  on  cen te r  i d le r  b racke t .  Move
bracke t  toward  f i lm  ree l ,  and  engage  bear ing  on  b racke t  w i th  cen te r  ho le  in  ree l .
Ad jus t  pos i t i on  so  tha t  f i lm  ree l  i s  secure ly  he ld  and  has  ve ry  s l i gh t  end-p lay .

(d )  T igh ten  b lack  knur led  lock ing  knob  on  cen te r  i d le r  b racke t .

(e )  Ins ta l l  t ake-up  ree l  a t  oppos i te  end  o f  tab le  us ing  same p rocedure .
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and I i

c l o s e

( f )  Remove  cen te r  accumu la to r  ro l l e r  by  p inch ing  sp r ing - l
f t ing f rom between view stages.

(g )  Move  s tage  separa t ion  knob  to  r igh t .  Make  sure  tha t  v iew s tages
and  knob  locks  in to  s lo t .

( h )  T h r e a d

( i )  A d j u s t
s u i t a b l e  f o r  o p e r a t o r ’ s

oaded latches

f i l m  l e a d e r  o v e r  r o l l e r s  a c r o s s  v i e w  s t a g e  t o  t a k e - u p  r e e l .

d rag  b rake  knobs  on  c rank  hand les  un t i l  f i lm  tens ion  i s
use.

NOTE

P e r f o r m  s t e p s  ( j )  t h r o u g h  ( n )  t o  v i e w  d u a l  f i l m  s t r i p s .

( j )  M o u n t  r e a r  f i l m  s u p p l y  r e e l  o n  i d l e r  b r a c k e t .
bear ing  on  id le r  b racke t .

( k )  S l i d e  r e a r  d r i v e r  b r a c k e t  t o  f r o n t  u n t i l  d r i v e
k e y  s l o t .

Reel key slot engages

spindle engages reel

( l )  T i g h t e n  b l a c k  k n u r l e d  l o c k i n g  k n o b  o n  d r i v e r  b r a c k e t .

( m )  I n s t a l l  t a k e - u p  b r a c k e t  a t  o p p o s i t e  e n d  o f  s p l i t - s t a g e  l i g h t  t a b l e .

( n )  T h r e a d  r e a r  f i l m  s t r a n d .
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SHORT LOOP TAKE-UP

( 2 )  S h o r t  l o o p  t a k e - u p  t h r e a d i n g .

NOTE

A f t e r  f i l m  i s  t h r e a d e d  c o n v e n t i o n a l l y ,
a  shor t  l oop  take-up .

(a )  Push  s tage  separa t ion  knob
view stages separate.

(b)  Loosen drag brake knobs on

( c )  S t a r t  s h o r t  f i l m  l o o p .

t h e  f o l l o w i n g  s t e p s  w i l l  p r o v i d e

down and  to  the  le f t .  Make  sure  tha t

r e e l  b r a c k e t s .

(d )  Inser t  cen te r  accumula to r  ro l l e r  over  f i lm  be tween  v iew s tages .
P inch  spr ing - loaded  la tches  and  la tch  in to  pos i t i on .

( e )  A d j u s t  d r a g  b r a k e  t e n s i o n  o n  r e e l  b r a c k e t s  u n t i l  f i l m  t e n s i o n  i s
s u i t a b l e  f o r  o p e r a t o r ’ s  u s e .

(3 )  Long  loop  take-up  th read ing .
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Do not close view stages when
Damage to f i lm may resul t .

CAUTION

f i l m  i s  t h r e a d e d  i n  l o n g  l o o p  p o s i t i o n .

(a )
stages separate.

(b )
a n d  l i f t i n g  f r o m

( c )

Push stage separator knob down and to the lef t .  Make sure that v iew

Remove  cen te r  accumu la to r  ro l l e r  by  p inch ing  sp r ing - loaded  la tches
between view stages.

Inser t  f i lm  supp ly  ree l  be tween f ron t  b racke t  and  cen te r  id le r
b r a c k e t . F ron t  b racke t  d r i ve  sp ind le  engages  key  s lo t  on  ree l .

(d )  Loosen  b lack  knur led  lock ing  knob  on  cen te r  i d le r  b racke t .  Move
bracke t  toward  f i lm  ree l ,  and  engage  bear ing  on  b racke t  w i th  cen te r  ho le  in  ree l .
Ad jus t  pos i t i on  so  tha t  f i lm  ree l  i s  secure ly  he ld  and  has  ve ry  s l i gh t  end-p lay .

(e )  T igh ten  b lack  knur led  lock ing  knob  on  cen te r  i d le r  b racke t .

( f )  Ins ta l l  take-up  ree l  a t  oppos i te  end  o f  tab le  us ing  same p rocedure .

(g )  Loosen  b lack  p las t i c  knobs  on  f i lm  accumu la to r  cover ,  and  le t  cover
drop down.
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(h) Thread f i lm across v iew stage, down through stage separator,  and
over  accumu la to r  ro l l e r .

CAUTION

Do not catch f i lm on any hardware whi le threading. Damage to f i lm may
r e s u l t .

( i )  Con t inue  th read ing  the  f i lm  ac ross  to  second  accumula to r  ro l l e r .
Thread f i lm over rol ler ,  up through stage separat ion,  and across second view stage
to  take-up  ree ls .

( j )  Loosen  lock ing  knobs ,  and  ad jus t  accumu la to r  ro l l e rs  fo r  des i red
leng th  o f  take-up  loop .  T igh ten  lock ing  knobs .

(k )  Ad jus t  d rag  b rake  knobs  on  ree l  b racke ts
s u i t a b l e  f o r  o p e r a t o r ’ s  u s e .

( l )  C lose  f i lm  accumu la to r  cover ,  and  secure

u n t i l  f i l m  t e n s i o n  i s

by  t i gh ten ing  knobs .
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( 4 )

view stages

a n d  l i f t i n g

drop down.

Split vertical take-up threading.

(a )  Remove  cen te r  i d le r  b racke ts .

( b )  M o u n t  s u p p l y  r e e l s  o n  t o p  r a i l s .

( c )  Mount  take-up  ree ls  on  bo t tom ra i l s .

(d )  Push  s tage  separa t ion  knob  down and  to  the  le f t .  Make  sure  tha t
separa te .

(e )  Remove  cen te r  accumu la to r  ro l l e r  by  p inch ing  sp r ing - loaded  la tches
from between view stages.

( f )  Loosen  b lack  p las t i c  knobs  on  f i lm  accumu la to r  cover .  Le t  cover

( g )  T h r e a d  f i l m  l e a d e r  f r o m  s u p p l y  r e e l , across v iew stage,  down through
s tage  separa t ion ,  over  accumula to r  ro l l e r ,  and  d i rec t l y  to  take-up  ree l .
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(h )  Ad jus t  d rag  knobs  on  ree l  b racke ts
fo r  opera to r ’ s  use .

(i) Move rollers to far left and right
locking knobs.

CAUTION

Do not c lose stage separat ion. Damage

TM 5-6675-323-14

u n t i l  f i l m  t e n s i o n  i s  s u i t a b l e

t r a v e l  p o s i t i o n s ,  a n d  t i g h t e n

t o  f i l m  m a y  r e s u l t .

I n s t a l l  c l i p b o a r d  o v e r  v i e w i n g  s u r f a c e s ,  i f  d e s i r e d .

6 -6 .2  Opera t ing  Procedures .

a . A d j u s t  l i g h t  g r i d  i n t e n s i t y  t o  c o m f o r t a b l e  i l l u m i n a t i o n  l e v e l .

b .  P o s i t i o n  o p t i c s  a t

( 1 )  R o t a t e  Z - a x i s

( 2 )  R o t a t e  Z - a x i s

approx imate  v iew ing  leve l :

coarse  feed  knob  to  le f t  o r  r i gh t .

f i ne  feed  knob  to  ob ta in  opera t ing  pos i t ion .
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c . P o s i t i o n  o p t i c s  t o  a p p r o x i m a t e  h o r i z o n t a l  p o s i t i o n :

(1 )

( 2 )

(3 )

(4 )

d .  S h u t

( 1 )

( 2 )

(3 )

(4 )

(5 )

(6 )

(7 )

Press momentary switch and hold.

Move  mount  le f t ,  r i gh t ,  fo rward ,  o r  back  wh i le  sw i tch  i s  p ressed .

U s e  X - a x i s  c o n t r o l  k n o b  f o r  f i n e  p o s i t i o n i n g  i n  l e f t - r i g h t  d i r e c t i o n .

U s e  Y - a x i s  c o n t r o l  k n o b  f o r  f i n e  p o s i t i o n i n g  i n  f r o n t - b a c k  d i r e c t i o n .  

d o w n  l i g h t  t a b l e .

Rewind  f i lm  on  ree l .

Remove f i lm reels.

Set ON/OFF switch to OFF.

Set  ca r r iage  c lu tch  sw i tch  to  OFF.

Set main power switch to OFF.

Cover v iew stages wi th masking assembl ies.

Unplug power cord.
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CAUTION

D o  n o t  t o u c h  o p t i c a l  s u r f a c e s  w i t h  b a r e  f i n g e r s .  F i n g e r p r i n t s  w i l l  h i n d e r
equipment performance.

( 8 )  M o v e  o p t i c a l  m o u n t  t o  f a r  r i g h t  r e a r  p o s i t i o n .

( 9 )  S e c u r e  o p t i c a l  m o u n t  w i t h  s p r i n g  c l i p s .

(10) Remove and store eyepieces.

(11) Remove and store opt ics.

(12) Remove and store reel  brackets.

(13) Remove and store c l ipboard.

( 1 4 )  L o w e r  o p t i c a l  m o u n t .  I n s t a l l  s h i p p i n g  b r a c k e t .

(15 )  Cover  w i th  dus t  cover .

6 -6 .3  Prepara t ion  fo r  Movement .

a. Per fo rm a l l  l i gh t  tab le  shu tdown s teps  (paragraph  6 -6 .2d) ,  excep t  cover ing
w i th  dus t  cover .

b .  R e i n s t a l l  a l l  m o u n t i n g  ( r e d - p a i n t e d )  b r a c k e t s  a n d  t i g h t e n  b o l t s .

c . Cover  l i gh t  tab le  w i th  dus t  cover .

6 - 7 . OPERATION UNDER UNUSUAL CONDITIONS. O p e r a t i o n  o f  t h e  s p l i t - s t a g e  l i g h t
t a b l e  i s  l i m i t e d  t o  c o n d i t i o n s  t h a t  w i l l  n o t  d a m a g e  a e r i a l  r o l l  f i l m  o r  s t e r e o -
scopes.

6-35



TM 5-6675-323-14

Section III OPERATOR MAINTENANCE

6-8. LUBRICATION INSTRUCTIONS.

CAUTION

Unnecessary  o r  improper  a t tempts  to  lub r i ca te  the  sp l i t - s tage  l i gh t  tab le
w i l l  damage f i lm ,  bear ings ,  o r  in te rna l  components .

No  lub r i ca t ion  i s  au thor i zed  a t  the  opera to r ’ s  leve l .  Ma in tenance  p rocedures  a t
d i r e c t  s u p p o r t  l e v e l  r e q u i r e  l i m i t e d  l u b r i c a t i o n  o f  c h a i n s  a n d  p r e c i s i o n  b e a r i n g s
when there is a reason to perform correct ive act ion requir ing the removal  of  compo-
nen ts .

6-9. TROUBLESHOOTING PROCEDURES.

a . The table l is ts the common malfunct ions which you may f ind dur ing operat ion
or  ma in tenance  o f  the  sp l i t - s tage  l i gh t  tab le ,  o r  i t s  components . You should
p e r f o r m  t h e  t e s t / i n s p e c t i o n s  a n d  c o r r e c t i v e  a c t i o n s  i n  t h e  o r d e r  l i s t e d .

b .  Th is  manua l  canno t  l i s t  a l l  the  poss ib le  ma l func t ions  tha t  may  occur ,  no r  a l l
t e s t / i n s p e c t i o n s  a n d  c o r r e c t i v e  a c t i o n s . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s  n o t
c o r r e c t e d  b y  a  l i s t e d  c o r r e c t i v e  a c t i o n ,  n o t i f y  y o u r  s u p e r v i s o r .

Table 6-2. TROUBLESHOOTING

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

1. FAN DOES NOT RUN. LIGHT GRIDS DO NOT WORK. CARRIAGE CLUTCHES DO NOT WORK.

Step 1. Check that  power cord is  p lugged in.

( a )  I f  p l u g g e d  i n ,  p r o c e e d  t o  s t e p  2 .

( b )  P l u g  p o w e r  c o r d  i n  c o r r e c t l y .

Step 2. Check  c i r cu i t  b reakers .

( a )  I f  c i r c u i t  b r e a k e r s  a r e  o n ,  r e f e r  t o  o r g a n i z a t i o n a l
maintenance.

( b )  R e s e t  c i r c u i t  b r e a k e r s .
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Table 6-2. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

2. CLUTCHES DO NOT OPERATE. GRID LIGHTS OPERATE.

Step 1. Check  i f  ca r r iage  c lu tch

( a )  I f  o n ,  p r o c e e d  t o

( b )  T u r n  o n  s w i t c h .

s w i t c h  i s  o f f .

step 2.

Step 2. Check if fuses are damaged or blown.

Rep lace  de fec t i ve  fuses  (pa ragraph  6 -10 .1 ) .

3. OPTICAL RESOLVING POWER IS LIMITED. FILM IMAGE IS DISTORTED WHEN CARRIAGE
POSITION IS MOVED.

Replace stereoscope.

( a )  I f  d i s t o r t i o n  i s  e l i m i n a t e d ,  e v a c u a t e  d e f e c t i v e  s t e r e o s c o p e
through normal maintenance channels.

( b )  I f  d i s t o r t i o n  i s  n o t  e l i m i n a t e d ,  r e f e r  t o  d i r e c t / g e n e r a l
support  maintenance.

6-10. MAINTENANCE PROCEDURES.

a .  Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  opera to r  ma in tenance  func t ions  fo r
t h e  s p l i t - s t a g e  l i g h t  t a b l e . Personne l  requ i red  a re  l i s ted  on ly  i f  the  task
requires more than one.

b .  A f te r  comp le t ing  each  ma in tenance  p rocedure ,  per fo rm opera t iona l  check  to  be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURE PARAGRAPH

Replace Fuse(s) . . . . . . . . . . . . . . . . . . . . . . . 6-10.1

Replace Film Rollers . . . . . . . . . . . . . . . . . . . . . . . . . 6-10.2
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6-10 .1  R e p l a c e  F u s e ( s ) .

MOS:  81Q,  Ter ra in  Ana lys t

SUPPLIES: Fuse (8 amp)
Fuse (1.5 amp)
Fuse (2 amp, Sl0-Bl0)

WARNING

To p reven t  dea th  o r  se r ious  in ju ry  f rom e lec t r i ca l  shock ,  unp lug  power  co rd
be fo re  se rv ic ing  equ ipment .

a . Turn power off and unplug power cord.

b .  P ress  on  fuse  ho lder  bo t tom to  re lease  fuse  cap .

c .  Inspec t  fuse  fo r  burned /b roken  e lement .

d .  D i s c a r d  d e f e c t i v e  f u s e .

CAUTION

New fuse must be of  equal  value to fuse removed.

I f  new fuse  burns  ou t  immed ia te ly ,  do  no t  opera te  equ ipment  un t i l  e lec t r i ca l
fau l t  i s  i so la ted  and  repa i red ,  o r  se r ious  equ ipment  damage w i l l  occur .

e . I n s t a l l  n e w  f u s e  o f  e q u a l  v a l u e  a n d  c o n f i g u r a t i o n .

f .  P u s h  f u s e  h o l d e r  w i t h  n e w  f u s e  i n t o  r e c e p t a b l e  u n t i l  f u s e  h o l d e r
l a t c h e s .

9 . Plug in power cord and turn power on.
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6 - 1 0 . 2  R e p l a c e  F i l m  R o l l e r s .

MOS: 81Q, Terrain Analyst

TOOLS:  9 /64  in .  F la t  T ip  Screwdr ive r

SUPPLIES: F i lm Ro l le rs

a . Remove screw from end of  f i lm rol ler  assembly.

b .  S l i d e  d e f e c t i v e  r o l l e r s  o f f  a s s e m b l y .

c . Ins ta l l  new f i lm  ro l le rs  on  assembly .

d .  Re ins ta l l  assemb ly  and  secure  w i th  sc rew.
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Section IV  ORGANIZATIONAL MAINTENANCE

6-11 .  LUBRICATION INSTRUCTIONS.  This equipment requires no lubrication at the
organizat ional  level .

6-12. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE) ; AND SUPPORT EQUIPMENT.

6-12.1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

6 -12 .2  Spec ia l  Too ls ;  Tes t ,  Measurment ,  and  D iagnos t i c  Equ ipment ;  and  Suppor t
Equ ipment .  Spec ia l  Too ls ,  TMDE,  and  Suppor t  Equ ipment  i s  l i s ted  in  the  app l i cab le
repa i r  pa r ts  and  spec ia l  too ls  L is t  and  Append ix  B  o f  th i s  manua l .

6 -12 .3   Repa i r  Par ts .   Repa i r  pa r ts  a re  l i s ted  in  Repa i r  Par ts  and  Spec ia l  Too ls
L is t ,  TM 5-6675-323-24P cover ing  o rgan iza t iona l  ma in tenance  fo r  th i s  equ ipment .

6-13. SERVICE UPON RECEIPT.

6-13.1 Checking Unpacked Equipment.

a .  Inspec t  the  equ ipment  fo r  damage incur red  dur ing  sh ipment .  I f  the  equ ipment
has been damaged, report the damage on DD Form 6, Packing Improvement Report.

b .  Check  the  equ ipment  aga ins t  the  pack ing  l i s t  to  see  i f  the  sh ipment  i s
comp le te .  Repor t  a l l  d i sc repanc ies  in  accordance  w i th  the  ins t ruc t ions  o f  DA Pam
738-750.

c . Check to see whether the equipment has been modified.

6-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are
no organizat ional  PMCS procedures assigned for  th is equipment.

6-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES.

a .  Organ iza t iona l  t roub leshoo t ing  p rocedures  cover  the  mos t  common ma l func t ions
tha t  may  be  repa i red  a t  the  o rgan iza t iona l  l eve l .  Repa i r  o r  ad jus tment  requ i r ing
spec ia l i zed  equ ipment  i s  no t  au thor i zed  un less  such  equ ipment  i s  ava i lab le .
Troubleshoot ing procedures used by the operator should be conducted in addi t ion to
the  o rgan iza t iona l  t roub leshoo t ing  p rocedures .

b .  T h i s  m a n u a l  c a n n o t  l i s t  a l l  t h e  p o s s i b l e  m a l f u n c t i o n s  o r  e v e r y  p o s s i b l e  t e s t /
i n s p e c t i o n  a n d  c o r r e c t i v e  a c t i o n .  I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s  n o t
c o r r e c t e d  b y  a  l i s t e d  c o r r e c t i v e  a c t i o n ,  n o t i f y  y o u r  s u p e r v i s o r .

c . For  un iden t i f i ed  ma l func t ions ,  use  the  fac ing  schemat ic  o r  the  fo ldou t  loca ted
a t  t h e  e n d  o f  t h i s  m a n u a l  f o r  f u r t h e r  f a u l t  a n a l y s i s .
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d .  I f  t h e  s p l i t - s t a g e  l i g h t  t a b l e  d o e s  n o t  p o w e r  u p  w h e n  t u r n e d  o n ,  v e r i f y  t h a t
120 V ac is present at  the receptacle. I f  vo l tage  i s  no t  p resen t ,  p lug  equ ipment
in to  recep tac le  w i th  power  ava i lab le  and  p roceed  w i th  equ ipment  t roub leshoo t ing .
Perform no-power procedure for  dead receptacle (Table 1-4).
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Table 6-3. ORGANIZATIONAL TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. LIGHT GRID, FAN MOTOR, AND CARRIAGE CLUTCH SWITCHES ARE INOPERATIVE.

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
i s  u n p l u g g e d  b e f o r e  s e r v i c i n g  t h e  s p l i t - s t a g e  l i g h t  t a b l e .

Step 1. Remove two quick-disconnect screws and remove cover from power
pane l .

Step 2. Perform cont inui ty check for  ON/OFF switch at  terminal  board.

I f  no  con t inu i t y  i s  p resen t ,  rep lace  ON/OFF sw i tch  (paragraph
6 - 1 6 . 1 ) .

2 . LIGHT GRID INTENSITY WILL NOT CHANGE.

Per fo rm con t inu i t y  check  fo r  po ten t iometer .

( a )  I f  n o  c o n t i n u i t y  i s  p r e s e n t ,  r e p l a c e  p o t e n t i o m e t e r  ( p a r a g r a p h
6 - 1 6 . 2 ) .

(b )  No t i f y  d i rec t  suppor t  ma in tenance  fo r  reversa l  o f  d immer  ca rd
connec to r  o r  rep lacement  o f  d immer  c i r cu i t  ca rd .

3. ONLY ONE LIGHT GRID LIGHTS.

I n s p e c t  c o n n e c t i o n s  t o  l i g h t  g r i d .

( a )  T i g h t e n  l o o s e  c o n n e c t i o n s .

(b )  No t i f y  d i rec t  suppor t  ma in tenance  fo r  rep lacement  o f  d immer
c i r c u i t  c a r d .

4. FAN MOTOR WILL NOT RUN. LIGHT GRIDS AND CLUTCHES WORK.

Not i f y  d i rec t  suppor t  ma in tenance  fo r  rep lacement  o f  fan .
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Table 6-3. ORGANIZATIONAL TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. FAN OPERATES. CLUTCHES DO NOT OPERATE.

Per fo rm con t inu i t y  check  fo r  ca r r iage  c lu tch  sw i tch .

I f  n o  c o n t i n u i t y  i s  p r e s e n t ,  n o t i f y  d i r e c t  s u p p o r t  m a i n t e n a n c e  f o r
rep lacement  o f  ca r r iage  c lu tch  sw i tch .

6. CLUTCHES DO NOT OPERATE. LIGHT GRID OPERATES.

Step 1. Set carr iage clutch switch to OFF.

Step 2. Per fo rm con t inu i t y  check  fo r  ca r r iage  assemb ly .

I f  n o  c o n t i n u i t y  i s  p r e s e n t ,  n o t i f y  d i r e c t  s u p p o r t  m a i n t e n a n c e  f o r
rep lacement  o f  ca r r iage  c lu tch  sw i tch .

Step 3. Per fo rm con t inu i t y  check  fo r  X -ax is  b rushes .

I f  no  con t inu i t y  i s  p resen t ,  rep lace  b rushes  (paragraph  6 -16 .4 ) .

7. X-, Y-, OR Z-AXIS CHAINS JUMP SPROCKETS.

Inspec t  fo r  s lack  in  cha in .

Not i f y  d i rec t  suppor t  ma in tenance  fo r  t i gh ten ing  o f  cha in .

8. X-, Y-, OR Z-AXIS CONTROLS ARE SLUGGISH.

Step 1. Inspect chain for  too much tension.

Not i f y  d i rec t  suppor t  ma in tenance  fo r  loosen ing  o f  cha in .

Step 2. I n s p e c t  c h a i n s  f o r  d i r t .

No t i f y  d i rec t  suppor t  ma in tenance  fo r  se rv ic ing  o f  cha in .

Step 3. Inspect worm gears and bearings.

Not i fy direct  support  maintenance for servic ing of  worm gears and
bear ings .
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6-16 . MAINTENANCE PROCEDURES.

a .  Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  o rgan iza t iona l  ma in tenance
f u n c t i o n s  f o r  t h e  s p l i t - s t a g e  l i g h t  t a b l e . P e r s o n n e l  r e q u i r e d  a r e  l i s t e d  o n l y  i f  t h e  
task requires more than one.

b .  A f te r  comp le t ing  each  ma in tenance  p rocedure ,  per fo rm opera t iona l  check  to  be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURE PARAGRAPH

Replace ON/OFF Switch. . . . . . . . . . . . . . . . . . . . . . . . . 6-16.1

Replace Grid Intensity Control Potentiometer . . . . . . . . . . . . . 6-16.2

Replace Main Power Switch . . . . . . . . . . . . . . . . . . . . . . . 6-16.3

Replace Brush. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-16.4

Remove/Install Split-Stage Light Table. . . . . . . . . . . . . . . . . 6-16.5

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS: 7/64 in. Hex Head Key Wench
7/16 in. Open End Wrench
S o l d e r i n g  I r o n

SUPPLIES: Toggle Switch
Solder ( I tem 24, Appendix E)

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is unplugged before servic ing equipment.

6-16.1 Rep lace  ON/OFF Swi tch .
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a . Turn power off and unplug power cord.

b.  Remove four screws and move cover to expose rear of  lamp control  box.

c . Remove bezel nut. Withdraw ON/OFF switch from back.

NOTE

Wir ing is  connected to cover and swi tches.

d.  Tag and desolder wires f rom ON/OFF switch.

e . Solder wires to new ON/OFF switch.

f .  Ins ta l l  new ON/OFF sw i tch  and  secure  w i th  beze l  nu t .

NOTE

Be cer ta in  w i res  a re  no t  l oose ,  c rossed ,  o r  d i sconnec ted  be fo re  secur ing
cove r . Green (ground) wire is  connected to cover screw.

g . Reinstal l  cover and secure wi th four socket  head screws.

h.  Plug in power cord and turn power on.
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6 - 1 6 . 2  R e p l a c e  G r i d  I n t e n s i t y  C o n t r o l  P o t e n t i o m e t e r .

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS: 7/64 in. Hex Head Key Wrench
1/2 in. Hex Head Key Wrench
1/2 in. Open End Wrench
S o l d e r i n g  I r o n

SUPPLIES:  Potent iometer
Solder ( I tem 24, Appendix E)

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is unplugged before servic ing equipment.

a . Turn power of f ,  and unplug power cord.

b.  Remove screws and move cover to expose rear of  lamp contro l  box.

c . Loosen socket head screws and remove control knob.
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NOTE

Wir ing is  connected to cover and swi tches.

d.  Remove bezel  nut .

e . Tag and desolder wires f rom potent iometer.

f .  Wi thdraw gr id  in tens i t y  con t ro l  po ten t iomete r  and  lock too th  washer  f rom
rear  o f  con t ro l  box .

g .  S o l d e r  w i r e s  t o  n e w  g r i d  i n t e n s i t y  c o n t r o l  p o t e n t i o m e t e r .

h . Ins ta l l  po ten t iomete r  and  lock too th  washer  and  secure  w i th  beze l  nu t .

i . Re ins ta l l  con t ro l  knob  and  t i gh ten  socke t  head  sc rews .

NOTE

Be cer ta in  w i res  a re  no t  l oose ,  c rossed ,  o r  d i sconnec ted  be fo re  secur ing
cover .  Green  (g round)  w i re  i s  connec ted  to  cover  sc rews .

j .  Re ins ta l l  cover  on  lamp con t ro l  box  and  secure  w i th  socke t  head
screws.

k.  Plug in power cord and turn power on.
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6-16.3 Replace Main Power Switch.

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS:  9 /64  in .  F la t  T ip  Screwdr ive r

SUPPLIES: Power Switch

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is unplugged before servic ing equipment.

a .

b .

c .

d .

e .

f .

9 .

h .

Turn power off and unplug power cord.

Loosen quick-disconnect  screws and remove f ront  cover.

Re lease  sw i tch  f rom beze l  re ta in ing  c l i p .

Tag and disconnect wires f rom switch.

Connect  wires to new switch.

I n s e r t  s w i t c h  i n t o  b e z e l  r e t a i n i n g  c l i p .

Re ins ta l l  f ron t  cover  and  secure  w i th  qu ick  d i sconnec t  sc rews .

Plug in power cord and turn power on.

TM 5-6675-323-14
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6-16 .4  Rep lace  Brush .

MOS: 41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS : 0 .070  in .  Jewe le r ’ s  Sc rewdr i ve r
9 /64  in .  F la t  T ip  Screwdr ive r
5/16 in. Combination Wrench
So lder ing  I ron

SUPPLIES: Brush
Solder ( I tem 24, Appendix E)

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is unplugged before servic ing equipment.

NOTE

Two brush holder assembl ies are used (X- and Y-axes).  Procedure for
replacement of  e i ther X- or  Y-axis brush is same.

a . Turn power off and unplug power cord.

b.  Remove screw and f lat  washer f rom cable c lamp adjacent to brush.
Remove cable clamp.

c . Remove screw and l i f t  brush holder assembly f rom contact  str ips.
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d .  C a r e f u l l y  n o t e  p a r t s ’  r e l a t i o n s h i p  a n d  d i s a s s e m b l e  b r u s h  h o l d e r .

e . Deso lder  e lec t r i ca l  connec t ions  to  b rush .

f .  S o l d e r  n e w  b r u s h  t o  e l e c t r i c a l  c o n n e c t i o n s .

g . Reassemble brush holder.

h .  A l ine  b rush  ho lder  ho le  w i th  mount ing  ho le  and  secure  w i th  sc rew.

i . Reinstal l  cable c lamp and f lat  washer and secure wi th screw.

j . Plug in power cord and turn power on.

6 - 1 6 . 5  R e m o v e / I n s t a l l  S p l i t - S t a g e  L i g h t  T a b l e .

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

PERSONNEL: Two persons are required to perform this procedure.

TOOLS: Socket Wrench Set (1/2 in.  Drive)

SUPPLIES: S p l i t - S t a g e  L i g h t  T a b l e

a . Turn power off and unplug power cord.

b .  Co i l  and  tape  power  cab le .
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c . De f la te  a i r  shocks  to  a l l ow access  to  re ta in ing  bo l t s .  Remove
re ta in ing  bo l t s  f rom a i r  shocks .

d .  B l o c k  t a b l e  f r a m e .

e . Remove side braces.

(1) Remove capscrews and washers from sides and base of table.

(2)  Remove shims.

(3 )  S l ide  b races  ou t  f rom undernea th  tab le .

f .  Remove bo l t s  secur ing  rear  legs  o f  tab le .

g . Remove bo l t s  secur ing  f ron t  l egs  o f  tab le .

WARNING

Serious in jury to personnel  or damage to equipment may occur unless two
or  more  personne l  a re  used  to  remove  and  ins ta l l  t he  sp l i t - s tage  l i gh t
t a b l e . This equipment weighs 360 lbs.

h .  S l ide  de fec t i ve  tab le  to  cen te r  a is le  and  remove f rom sec t ion .

i . Ins ta l l  new tab le  and  secure  f ron t  legs  w i th  bo l t s .

j . Secure  rear  legs  o f  tab le  w i th  bo l t s .

k.  Reinstal l  shims and s ide braces,  and secure wi th capscrews and
washers.

CAUTION

Do not inf late air  shocks over 70 psi  or damage to  equ ipment  cou ld  resu l t .

l . R e i n s t a l l  f o u r  r e t a i n i n g  b o l t s  i n  a i r  s h o c k s .  I n f l a t e  a i r  s h o c k s .

m. Remove tape and uncoil power cord.

n . Plug in power cord

6-17 . PREPARATION FOR STORAGE
a n d  s h i p p i n g  i n s t r u c t i o n s .

and turn power on.

OR SHIPMENT. Contac t  your  ba t ta l i on  fo r  pack ing
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Section V DIRECT/GENERAL SUPPORT MAINTENANCE

6-18. REPAIR PARTS, SPECIAL TOOLS: TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE) ; AND SUPPORT EQUIPMENT.

6-18 .1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

6 - 1 8 . 2 Special  TO OlS ; Test, Measurements, and Diagnost ic Equipment;  and SU D Do r t
Equipment. Special  Tools,  TMDE, and Support  Equipment is l isted in the appl icable
repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  Append ix  B  o f  th i s  manua l .

6 - 1 8 . 3  R e p a i r  P a r t s .  R e p a i r  p a r t s  f o r  t h i s  e q u i p m e n t  a r e  l i s t e d  i n  t h e  R e p a i r
Par ts  and  Spec ia l  Too ls  L is t ,  TM 5-6675-323-24P cover ing  d i rec t /genera l  suppor t
ma in tenance  fo r  th i s  equ ipment .

6-19. DIRECT/GENERAL SUPPORT TROUBLESHOOTING PROCEDURES.

a . Direct /general  support  t roubleshoot ing procedures cover the most common
mal func t ions  tha t  may  be  repa i red  a t  the  d i rec t /genera l  suppor t  l eve l .  Repa i r  o r
ad jus tment  requ i r ing  spec ia l i zed  equ ipment  i s  no t  au thor i zed  un less  such  equ ipment
i s  a v a i l a b l e . Troubleshoot ing procedures used at  lower levels should be conducted
in  add i t i on  to  the  d i rec t /genera l  suppor t  t roub leshoo t ing  p rocedures .

b .  T h i s  m a n u a l  c a n n o t  l i s t  a l l  t h e  p o s s i b l e  m a l f u n c t i o n s  o r  e v e r y  p o s s i b l e  t e s t /
i n s p e c t i o n  a n d  c o r r e c t i v e  a c t i o n . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s  n o t
c o r r e c t e d  b y  a  l i s t e d  c o r r e c t i v e  a c t i o n ,  n o t i f y  y o u r  s u p e r v i s o r .

c . For  un iden t i f i ed  ma l func t ions ,  use  the  fac ing  schemat ic  o r  the  fo ldou t  loca ted
a t  t h e  e n d  o f  t h i s  m a n u a l  f o r  f u r t h e r  f a u l t  a n a l y s i s .
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Table 6-4. DIRECT/GENERAL SUPPORT TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. LIGHT GRIDS ARE TOO DIM OR TOO BRIGHT.

Measure  l i gh t  in tens i t y  to  de te rmine  i f  h igh  and  low leve l  po ten t iometers  on
card Al  or A2 are out of  adjustment.

Ad jus t  l i gh t  g r id  in tens i t y  to  2500  and  500  f t  l amber ts  (paragraph
6 - 2 0 . 1 ) .

2. Z-AXIS MOVEMENT IS SLUGGISH OR HARD TO MOVE.

Tes t  fo r  f ree  movement  w i thou t  b ind ing .

I f  movement  b inds  o r  lugs ,  ad jus t ,  and  lub r i ca te  Z -ax is  as
requ i red  (pa ragraph  6 -20 .4 ) .

3 . LIGHT GRID LIGHTS BUT INTENSITY WILL NOT CHANGE.

Reverse connector  to d immer card.

NOTE

Dimmer card connector is  not  keyed and may be reversed. I f  card is
reversed ,  g r id  lamp w i l l  opera te  a t  max imum in tens i t y  and  lamp in tens i t y
w i l l  no t  change .

(a )  Mark  ca rd  and  connec to r  to  ind ica te  p roper  connec t ion .

(b )  Rep lace  d immer  c i r cu i t  assemb ly  (pa ragraph  6 -20 .8 ) .

TM 5-6675-323-14
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6-20. MAINTENANCE PROCEDURES.

a .  T h i s  s e c t i o n  c o n t a i n s  i n s t r u c t i o n s  c o v e r i n g  d i r e c t / g e n e r a l  s u p p o r t  m a i n t e n a n c e
f u n c t i o n s  f o r  t h e  s p l i t - s t a g e  l i g h t  t a b l e . P e r s o n n e l  r e q u i r e d  a r e  l i s t e d  o n l y  i f
the task requires more than one.

b .  A f te r  comp le t ing  each  ma in tenance  p rocedure ,  per fo rm opera t iona l  check  to  be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURE PARAGRAPH

Adjust Light Grids . . . . . . . . . . . . . . . . . . . . . . . . . . 6-20.1

Adjust X-Axis Chain . . . . . . . . . . . . . . . . . . . . . . . . . 6-20.2

Adjust Y-Axis Chain . . . . . . . . . . . . . . . . . . . . . . . . . 6-20.3

Service Z-Axis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-20.4

Replace Momentary Switch . . . . . . . . . . . . . . . . . . . . . . . 6-20.5

Replace Carriage Clutch Switch . . . . . . . . . . . . . . . . . . . . 6-20.6

Adjust Z-Axis Chain . . . . . . . . . . . . . . . . . . . . . . . . . 6-20.7

Replace Dimmer Circuit Card. . . . . . . . . . . . . . . . . . . . . . 6-20.8

Replace Transformer. . . . . . . . . . . . . . . . . . . . . . . . . . 6-20.9

Replace Fan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-20.10

Replace Light Grid Assembly . . . . . . . . . . . . . . . . . . . . . . 6-20.11

Collimation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-20.12
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6 - 2 0 . 1  A d j u s t  L i g h t  G r i d s .

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS: Photometer (LM150A or equivalent)
9 /64  in .  F la t  T ip  Screwdr ive r

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv ic ing  equ ipment .

a . Turn power off and unplug power cord.

b.  Loosen quick-disconnect  screws and remove cover.

c . Be  su re  w i r ing  i s  t i gh t  and  t rans fo rmers  a re  p roper l y  connec ted .

WARNING

When vo l tage  i s  app l ied  to  the  sp l i t - s tage  l i gh t  tab le ,  9000  V  a re  p resen t
inside power box. T h i s  v o l t a g e  i s  l e t h a l .

Use extreme caut ion when working inside power box whi le equipment is  on.
Touch  on ly  those  components  tha t  you  a re  spec i f i ca l l y  d i rec ted  to  touch .
Fa i lu re  to  do  so  may  resu l t  i n  dea th  o r  se r ious  in ju ry .
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NOTE

Do not leave equipment unattended when power is on.

d.  Plug in power cord and turn main power switch ON.

e . Set ON/OFF switch to ON.

f .  T u r n  g r i d  i n t e n s i t y  c o n t r o l  f u l l y  r i g h t  ( m a x i m u m  i n t e n s i t y ) .

g . Allow 45 minutes for equipment to warm up. Do not leave equipment
dur ing warm-up per iod.

h.  Set photometer at  center of  one view stage surface.

CAUTION

D o  n o t  l e a v e  l i g h t  g r i d  i n t e n s i t y  s e t  o v e r  2 5 0 0  f o o t  l a m b e r t s .  I n t e n s i t y
over  2500  foo t  lamber ts  w i l l  shor ten  g r id  lamp l i fe .

NOTE

Poor ly  ad jus ted  res is to r  may  requ i re  many  comp le te  tu rns  to  ad jus t .

i . C a r e f u l l y  t u r n  s c r e w  i n  h i g h  l e v e l  a d j u s t m e n t  r e s i s t o r  t o  a d j u s t  l i g h t
In tens i t y  to  2500  foo t  lamber ts .
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j .  T u r n  g r i d  i n t e n s i t y  c o n t r o l  f u l l y  l e f t .

k .  C a r e f u l l y  t u r n  s c r e w  i n  l o w  l e v e l  a d j u s t m e n t  r e s i s t o r  u n t i l  l i g h t
ou tpu t  i s  500  foo t  lamber ts .

l . Recheck high intensi ty by turning INCREASE potent iometer knob ful ly
r igh t  and  read jus t  as  requ i red .

m. R e p e a t  p r o c e d u r e  f o r  o t h e r  l i g h t  g r i d .  A d j u s t  s o  t h a t  l i g h t  g r i d s  a r e
as equal  as possib le.

n . Turn main power switch and ON/OFF switch to OFF.

o . Re ins ta l l  cover  and  t i gh ten  sc rews .
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6 - 2 0 . 2  A d j u s t  X - A x i s  C h a i n .

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS: 9/64 in. Hex Head Key Wrench

a . Turn power of f .

b .  Se t  ca r r iage  c lu tch  sw i tch  to  OFF.

c . Loosen capscrews on s l id ing block unt i l  b lock can be moved.

d .  M o v e  b l o c k  w i t h  f i n g e r s  t o w a r d  e n d  o f  c a r r i a g e  u n t i l  c h a i n  i s  t i g h t .

e . Hold block wi th one hand and t ighten capscrews.

f .  Turn  power  on . Se t  ca r r iage  c lu tch  sw i tch  to  ON.

g . M o v e  o p t i c a l  m o u n t  t o  l e f t  a n d  r i g h t  w i t h  X - a x i s  c o n t r o l  k n o b .  I f
m o t i o n  i s  j e r k y ,  c h a i n  i s  t o o  t i g h t . I f  sp rocke ts  jump l i nks ,  cha in
is  too  loose .

h .  Read jus t  as  requ i red  un t i l  op t i ca l  mount  moves  smooth ly  to  le f t  and
r i g h t .
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6-20 .3 Ad jus t  Y-Ax is  Cha in .

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS: 9/64 in. Hex Head Key Wrench

a . Turn  power  o f f .

b .  Se t  ca r r iage  c lu tch  sw i tch  to  OFF.

c . Turn  sc rews  on  le f t  and  r igh t  s ide  equa l  amounts .  Turn ing  to  r igh t
t i g h t e n s  c h a i n . Turn ing  to  le f t  l oosens  cha in .

NOTE

Seven spr ing washers are under each bol t .  Amount of  adjustment is
l i m i t e d .

d.  Turn power on and set  carr iage c lutch switch to ON.

e . Rotate Y-axis control  knob to br ing opt ical  mount forward and back.
C h a i n  j u m p s  s p r o c k e t s  i f  t o o  l o o s e .  C a r r i a g e  j e r k s  i f  t o o  t i g h t .

f .  R e a d j u s t  i f  n e c e s s a r y .
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6 - 2 0 . 4  S e r v i c e  Z - A x i s .

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS:  9 /64  in .  F la t  T ip  Screwdr ive r

SUPPLIES: Bearing Cleaner ( I tem 5, Appendix E)
Cheesecloth ( I tem 7, Appendix E)
General  Purpose Lubricat ing Oi l  ( I tem 14, Appendix E)

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is unplugged before servic ing equipment.

a . Turn power off and unplug power cord.

b .  L i f t  o p t i c a l  m o u n t  t o  u p p e r  l i m i t  o f  t r a v e l .

c . Remove screws to re lease fast- feed bear ing bracket .
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d .  Remove  capscrews  and  l i f t  o f f  fas t - feed  d r i ve  assembly  hous ing .

CAUTION

To p reven t  damage to  pho tograph ic  f i lm ,  do  no t  a l low lub r i can t  o r  so lven t
to  con tac t  any  su r face  o ther  than  tha t  be ing  se rv iced .

e . Clean exposed worm gear and worm with bearing cleaner.

f. Dry exposed worm gear and worm.

g . Spray worm and worm gear wi th lubr icant.  Wipe of f  excess lubr icant.

h .  R e i n s t a l l  f a s t - f e e d  d r i v e  a s s e m b l y .

i . R e i n s t a l l  f a s t - f e e d  b e a r i n g  b r a c k e t .

j . Remove optics and move optical mount

NOTE

Secure wi th capscrews.

Secure wi th screws.

t o  l o w e s t  l i m i t  o f  t r a v e l .

Do  no t  p roceed  un less  co l l ima t ion  equ ipment  i s  ava i lab le .
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k .  Suppor t  op t i ca l  mount  wh i le  remov ing  sc rews .

CAUTION

Be careful  not  to drop bear ings when l i f t ing gear housing assembly.

l .

m.

n .

o .

p .

q .

r .

s .

t .

u.

v .

w.

L i f t  op t i ca l  r i ng  assembly  and  gear  hous ing  assembly  c lea r .  Se t  on
work  su r face .

Disengage chain f rom sprocket .

NOTE

Do not lose any shims on sprocket  shaf t .

L i f t  worm gear  and  a t tach ing  par ts  f rom sp l i t - s tage  l i gh t  tab le ,  and  se t
on work sur face.

Remove bear ing caps and l i f t  worm free.

Spray worm gears wi th bear ing c leaner.  Wipe up excess c leaner.

Reinstal l  worm on worm gear and reinstal l  bear ing cap.

Reinstal l  worm gear assembly. Be sure al l  shims are on sprocket shaf t .

Reengage chain and sprocket.

Re ins ta l l  op t i ca l  moun t  gear  hous ing .  Secure  w i th  sc rews .

Test  mot ion by moving Z-axis coarse feed knob.

Reco l l ima te  op t i ca l  mount  (paragraph  6 -20 .12) .

Plug in power cord.
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6 - 2 0 . 5 Replace Momentary Switch.

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS:  9 /64  in .  F la t  T ip  Screwdr ive r
5/8 in. Open End Wrench
S o l d e r i n g  I r o n
M u l t i m e t e r

SUPPLIES: Momentary Switch
Solder ( I tem 24, Appendix E)

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is unplugged before servic ing equipment.

a . Turn power of f  and unplug power cord.

b .  Ra ise  op t i ca l  r i ng  assembly  to  max imum he igh t .

c . Remove cable clamps.

d .  Remove nu t .

e . Remove momentary switch and wire by withdrawing through bottom of
op t i ca l  mount .

f .  Tag  and  deso lder  w i res  f rom sw i tch .

9 . Solder wires to new switch.

TM 5-6675-323-14
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NOTE

Be sure  to  connec t  w i res  so  tha t  opera t ion  o f  sw i tch  in te r rup ts
c o n t i n u i t y  i n  l i n e . U s e  m u l t i m e t e r  t o  t e s t  c o n t i n u i t y .

h . Ins ta l l  momenta ry  sw i tch  and  secure  w i th  nu t .  Avo id  tw is t ing  sw i tch
body  as  nu t  i s  t i gh tened .

i . Ins ta l l  cab le  c lamps .

j .  P lug  in  power  co rd ,  and  tu rn  power  on .
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6-20 .6  Rep lace  Car r iage  C lu tch  Swi tch .

MOS: 416, Topographic Instrument Repair Specialist

TOOLS: 9/16 in. Open End Wrench
9 /64  in .  F la t  T ip  Screwdr ive r
S o l d e r i n g  I r o n

SUPPLIES: Carr iage Clutch Switch
Solder ( I tem 24, Appendix E)

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is unplugged before servic ing equipment.

a . Turn power off and unplug power cord.

b.  Remove screws.

c . L i f t  cover  and  ca r r iage  c lu tch  sw i t ch  f ree .

d.  Remove secur ing nut  and wi thdraw carr iage c lutch swi tch f rom cover.

6-66



TM 5-6675-323-14

e . Tag and desolder wires f rom switch.

f .  S o l d e r  w i r e s  t o  n e w  c a r r i a g e  c l u t c h  s w i t c h .

g . Inser t  ca r r iage  c lu tch  sw i t ch  th rough  ho le  in  cover  and  secure  w i th  nu t .

h .  Re ins ta l l  cover  and  secure  w i th  sc rews .

i . Plug in power cord and turn power on.

6 -20 .7  Ad jus t  Z -Ax is  Cha in .

MOS: 41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS:  9 /64  in .  F la t  T ip  Screwdr ive r

a . Turn power of f  and set  carr iage c lutch switch OFF.

b .  L i f t  o p t i c a l  r i n g  a s s e m b l y  t o  p o i n t  a t  l e a s t  2 - 1 / 2  i n .  ( 6 . 3 5  c m )
above  lower  l im i t .

c . Loosen screws.

d .  P u l l  s l i d i n g  b l o c k  u p w a r d  t o  t i g h t e n  c h a i n .

e . Tighten screws to hold adjustment.
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f .

g .

h .

i .

Move  op t i ca l  mount  f rom upper  l im i t  to  lower  l im i t ,  and  observe
chain movement. I f  c h a i n  j u m p s  s p r o c k e t s ,  i t  i s  t o o  l o o s e .  I f
op t i ca l  mount  does  no t  move  smooth ly ,  cha in  i s  too  t igh t .

Read jus t ,  i f  necessary .

Mount stereoscope.

Use Z-axis coarse feed knob to move optical mount up and down.
Observe movement.

CAUTION

Remove stereoscope before readjust ing chain;  weight of  stereoscope may
cause mount to drop and damage viewing stages.

j .  Remove  s te reoscope .

k .  R e a d j u s t  c h a i n ,

l . Turn power on.

i f  necessary .

6 -20 .8  Rep lace  D immer  C i rcu i t  Card .

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS : 5 /32  in .  Of fse t  F la t  T ip  Screwdr ive r
9 / 6 4  i n .  F l a t  T i p  S c r e w d r i v e r

SUPPLIES: Dimmer Circuit  Card
Heat Sink Compound (Item 13, Appendix E)
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WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a. Turn power

b .  Loosen  two

c . Loosen two

off  and unplug power cord.

quick-disconnect  screws and remove f ront  cover.

screws and remove rear cover.

d.  Remove defect ive dimmer card.

e . App ly  hea t  s ink  compound to  d immer  c i r cu i t  ca rd  mount ing  b racke t .

f .  I n s t a l l  n e w  d i m m e r  c i r c u i t  c a r d  b y  a l i n i n g  p i n s  c a r e f u l l y  a n d  p r e s s i n g
i n t o  p o s i t i o n . Secure wi th screws.

g . Re ins ta l l  rea r  cover  and  t i gh ten  sc rews .

h .  R e i n s t a l l  f r o n t  c o v e r  a n d  t i g h t e n  q u i c k - d i s c o n n e c t  s c r e w s .

i . Plug in power cord.

j . Turn power on and allow grids to warm up.

k .  A d j u s t  l i g h t  g r i d s  ( p a r a r a p h  6 - 2 0 . 1 ) .
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6-20 .9  Rep lace  T rans fo rmer .

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS:  9 /64  in .  F la t  T ip  Screwdr ive r
Soldering Gun

SUPPLIES: Transformer
Solder ( I tem 24, Appendix E)

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is unplugged before servic ing equipment.

NOTE

The same procedure is used to replace transformer T1 and T2.

a . Turn power off and unplug power cord.

b.  Loosen screws and remove f ront  cover.

c . Remove quick-disconnect from power panel.

d.  Remove main power switch f rom backplate by releasing switch f rom bezel
r e t a i n i n g  c l i p .

CAUTION

Power panel must be supported when screws are removed from backplate.
Damage to  equ ipment  w i l l  resu l t  i f  power  pane l  fa l l s .

e . Remove screws from main power switch backplate.

f .  Lower  power  pane l .

g . Remove screws securing back cover.
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h .

i .

j .

k .

l .

m.

n .

o .

p .

Tag and desolder wires f rom transformer.

Remove screws securing bars and transformer.

Re ins ta l l  ba rs  on  new t rans fo rmer .

Instal l  new transformer and secure wi th screws.

So lder  w i res  and  check  tha t  a l l  connec t ions  a re  t i gh t .

Raise power panel  and secure to main power swi tch backplate wi th screws.

Re ins ta l l  ma in  power  sw i tch  and  secure  w i th  beze l  re ta in ing  c l i p .

Re ins ta l l  qu ick -d isconnec t  to  power  pane l .

Reinstal l  f ront  and back covers and secure wi th screws.

Plug in power cord and turn power on.
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6-20 .10  R e p l a c e  F a n .

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS:  9 /64  in .  F la t  T ip  Screwdr ive r
5/16 in. Open End Wrench
Wi re  Cut te rs

SUPPLIES: Fan
Wire Ties

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a . Turn power off and unplug power cord.

b.  Loosen screws and remove connector f rom below fan.

c . Remove quick-disconnect  f rom power panel.

d.  Remove main power switch f rom backplate by releasing switch f rom bezel
r e t a i n i n g  c l i p .

e . Remove screws from main power switch backplate.

f .  Lower  power  pane l .
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g . Disconnect wires f rom bottom of terminals 4 and 6.

h .  Cu t  w i re  t i es  on  te rmina l  assembly .

i . Cu t  w i res  a t  fan  g r id  assemb ly  as  c lose  as  poss ib le  to  fan .  D iscard  o ld
w i r i n g .

j .  Remove nuts and washers secur ing fan.

k .  Remove de fec t i ve  fan . Retain sponge gasket.

l . Thread  w i res  fo r  new fan  th rough  hous ing .  A t tach  te rmina l  lug  o f  wh i te
w i re  to  te rmina l  6  and  b rown w i re  to  te rmina l  4 .

m. Ins ta l l  new fan  w i th  o ld  gaske t  in  p lace .  Secure  w i th  nu ts  and  washers .

n . Raise power panel and secure to main power switch backplate with screws.

o . Re ins ta l l  ma in  power  sw i tch  and  secure  w i th  beze l  re ta in ing  c l i p .

p . Re ins ta l l  qu ick -d isconnec t  to  power  pane l .

q . Reinstal l  connector below fan and secure wi th two screws.

r . Plug in power cord and turn power on.
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6-20 .11  Rep lace  L iqh t  Gr id  Assembly .

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS: Hex Head Key Wrench Set
3 / 1 6  i n .  F l a t  T i p  S c r e w d r i v e r
9 /64  in .  F la t  T ip  Screwdr ive r
D iagona l  Cu t t ing  P l ie rs
S o l d e r i n g  I r o n

SUPPLIES: Light Grid Assembly
Solder ( I tem 24, Appendix E)

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is unplugged before servic ing equipment.

a . Turn power off and unplug power cord.

b.  Loosen screws and remove f ront  cover f rom power panel .

c . Re t rac t  mask ing  assembl ies  in to  the i r  we l l s  by  ro ta t ing  knur led  knobs .

d .  Remove sc rew f rom end  o f  each  f i lm  ro l le r .  Remove f i lm  ro l le rs .

e . Remove center accumulator rol ler  f rom between view stages by pinching
t a b s  a n d  l i f t i n g  f r e e .
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f .  Remove screws secur ing end brackets and plate.  Remove end brackets.
Note two screws are on lef t  v iew stage and three screws are on r ight
v iew stage.

g . Loosen  knobs  to  a l low bo t tom p la te  to  fa l l  f ree .

h.  Remove screws and stage separat ion plate to locate access hole.
Remove screw and stage separation knob.

i . Remove screws securing ON/OFF switch assembly.
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j .

k .

Remove capscrews to re lease f ront  p late f rom end plates.

Remove screws and washers secur ing f ront  p late.

l .

m.

n .

o .

q .

r .

s .

t .

u .

v .

w.

x .

Move d e f e c t i v e  g r i d  u n t i l  w i r e s  a r e  a c c e s s i b l e  i n s i d e  l i g h t  b o x .
Disconnect  green

Loosen capscrews
from view stage.

Sp l i ce  red  w i res

w i r e .

and washers and remove middle roller as an assembly
Attach to new gr id assembly.

from new grid assembly to exposed red wire from
defec t i ve  assemb ly . Thread  new w i res  to  t rans fo rmer  te rm ina l .

Desolder old wires f rom terminal  and remove from spl ice.  Solder new
wi res  to  t rans fo rmer  te rmina l .  A t tach  g reen  w i re  to  g round .

Ground ON/OFF switch to table chassis.  Plug in power cord.  Turn main
power switch ON.

Turn ON/OFF switch to ON. Check  tha t  g r id  assembly  l i gh ts .  Turn  ma in
power swi tch to OFF. Unplug power cord.

Reinstal l  f ront  p late and secure wi th screws and washers.

Reinstal l  ON/OFF switch assembly.  Secure wi th screws.

A l ine  s tage  separa t ion  knob  and  v iew s tage .  Secure  w i th  sc rew.

Re ins ta l l  s tage  separa t ion  p la te  and  secure  w i th  sc rews .

Re ins ta l l  end  p la tes  and  b racke ts . Secure  to  le f t  v iew s tage  w i th
screws. Secure to r ight  v iew stage wi th screws.

R e i n s t a l l  c e n t e r  a c c u m u l a t o r  r o l l e r .

Raise bot tom plate and secure wi th knobs.
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y . R e i n s t a l l  f i l m  r o l l e r s . Secure wi th screw on end of  each f i lm rol ler .

z . Plug in power cord and turn power on.

aa. A d j u s t  l i g h t  g r i d  i n t e n s i t y  ( p a r a g r a p h  6 - 2 0 . 1 ) .

ab. Reinstal l  f ront  cover on power panel  and t ighten two screws.

ac. C o l l i m a t e  s p l i t - s t a g e  l i g h t  t a b l e  ( p a r a g r a p h  6 - 2 0 . 1 2 ) .

6-20.12 C o l l i m a t i o n .

MOS: 41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS: A u t o c o l l i m a t o r
Adjustable Wrench
9 /64  in .  F la t  T ip  Screwdr ive r

NOTE

Make sure  tha t  a l l  a t tach ing  hardware  i s  t i gh t  be fo re  a t tempt ing  to
c o l l i m a t e  s p l i t - s t a g e  l i g h t  t a b l e .

Col l imat ion should be performed after movement to new si te or when tests
i n d i c a t e  c o l l i m a t i o n  i s  r e q u i r e d .

a. Mount  au toco l l imato r  in  op t i ca l  mount .
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b .

c .

d .

e .

f .

g .

h .

i .

j .

Loosen  capsc rews  secur ing  X- ra i l  t o  end  suppor t  p la tes .  T igh ten
lower,  rear screws at  each end. Three other screws on each end should
be snug.

Fo ld  p iece  o f  th i ck  paper  over  r igh t -hand ,  rear ,  upper  edge  o f  X - ra i l  to
p r o t e c t  s u r f a c e . F i t  wrench  over  p ro tec ted  sec t ion  o f  X - ra i l .

Move  op t i ca l  mount  to  r igh t -hand  s top . Move carr iage between front and
r e a r  s t o p s . Check  co l l ima t ion .

I f  co l l ima t ion  i s  ou ts ide  ±  5  m inu tes  o f  a rc ,  use  wrench  to  tu rn  X- ra i l
t o  b r i n g  c o l l i m a t i o n  w i t h i n  l i m i t s . T igh ten  upper  f ron t  a t tach ing
sc rew on  X- ra i l  suppor t  p la te  on  r igh t -hand  end  secure ly .

Move  op t i ca l  mount  to  le f t -hand  s top ,  and  repea t  p rocedure  fo r  le f t -hand
end of  carr iage assembly.

Check  Y-ax is  co l l ima t ion  a t  po in t  near  cen te r  o f  tab le .  Read jus t  X-
r a i l ,  i f  n e c e s s a r y .

T igh ten  a l l  fou r  a t tach ing  sc rews  on  bo th  X- ra i l  suppor t  p la tes ,  and
r e c h e c k  c o l l i m a t i o n  i n  Y - a x i s .

Move  ca r r iage  assemb ly  so  tha t  au toco l l ima to r  m i r ro r  i s  near  rea r  end  o f
s tage  g lass . Move op t i ca l  mount  be tween le f t -hand  and  r igh t -hand  l im i ts
w h i l e  c h e c k i n g  c o l l i m a t i o n .

Move  car r iage  assembly  so  tha t  au toco l l ima to r  m i r ro r  i s  near  f ron t  end
o f  s tage  g lass . Move opt ical  mount between lef t -hand and r ight-hand
l i m i t s  w h i l e  c h e c k i n g  c o l l i m a t i o n .
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k . I f  co l l imat ion  i s  ou ts ide  o f  ±  3  minu tes  o f  a rc ,  move op t i ca l  mount  to
p o i n t  j u s t  b e l o w  u p p e r m o s t  l i m i t  o f  t r a v e l .

l . Loosen  capsc rews  a t tach ing  ve r t i ca l  ca r r iage  to  X-bear ing  hous ing
assembly.

m. T i p  v e r t i c a l  c a r r i a g e  a s s e m b l y  s l i g h t l y  t o  l e f t  o r  r i g h t  a s  r e q u i r e d  t o
b r i n g  c o l l i m a t i o n  a l o n g  X - a x i s  w i t h i n  l i m i t s .

n . Tighten capscrews and recheck col l imat ion.
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CHAPTER 7

ZOOM STEREOSCOPE 95R

Section I INTRODUCTION

7 - 1 . GENERAL INFORMATION.

7-1 .1  S c o p e .

a. Model Number and Equipment Name. Model 95R Zoom Stereoscope.

b .  Purpose  o f  Equ ipment . Component  o f  pho to in te rp re ta t ion  sys tem.  Prov ides
s te reoscop ic  ( th ree-d imens iona l )  v iew o f  pho tographs .

7-2 . EQUIPMENT DESCRIPTION.

7-2 .1  E q u i p m e n t  C h a r a c t e r i s t i c s ,  C a p a b i l i t i e s ,  a n d  F e a t u r e s .

a. M a g n i f i e s  s t r i p ,  f i l m  c l i p ,  o r  s t e r e o - p a i r  p h o t o g r a p h s .

b .  Crea tes  an  apparen t  th ree-d imens iona l  mode l  o f  the  pho tographs  fo r
i n t e r p r e t a t i o n  b y  o p e r a t o r .

c . Opt i ca l l y  ro ta tes  randomly  o r ien ted ,  uncu t  f i lm  fo r  op t imum s te reo  images .

7 -2 .2  Equ ipment  Data .

Width 11 .0  in .  (27 .9  cm)

Depth 9 .0  in .  (22 .9  cm)

He igh t 12 .0  in .  (30 .5  cm)

Weight 5 .5  lbs  (2 .5  kg )

M a g n i f i c a t i o n 2.5X to 10.6X

Fie ld  o f  V iew 3.08  in .  (7 .82  cm)  to
0.37 in. (9.3 mm)
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Sect ion I I OPERATING INSTRUCTIONS

7 - 4 . DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

C o n t r o l  o r  I n d i c a t o r Func t ion

Focus Adjustment Focuses lef t  eyepiece.

Left Zoom Knob Magn i f ies  le f t  image.

Combined Zoom Knob Magnif ies images equal ly.

Right Zoom Knob Magn i f ies  r igh t  image.

I n t e r p u p i l l a r y  A d j u s t m e n t Moves eyepieces closer or
fu r ther  f rom each  o ther
fo r  opera to r  comfor t .

Mounting Focus Knob Raises or  lowers opt ical
mount  fo r  r igh t  eye  focus .

Rhomboid Assembly Separa tes  images .  In -
cludes two rhomboid arms.
(Must be removed to mount
or dismount stereoscope
in  op t i ca l  mount ) .

Rhomboid Lock Screw Secures rhomboid to body.

Image Rotation Assembly R o t a t e s  l e f t  o r  r i g h t
apparent image through
360 degrees.
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7 - 5 . OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

a.  Be fo re  You Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your before (B) PMCS.

b .  Wh i le  You  Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c . After You Operate. Be sure to perform your af ter  (A) PMCS.

d . I f  Your Equipment Fai ls to Operate. Troubleshoot wi th proper equipment.
Report  any def ic iencies using the proper forms. See DA Pam 738-750.

7-5.1 PMCS Procedures,

a.  PMCS are designed to keep the equipment in good working condi t ion by
per fo rm ing  per iod ic  se rv i ce  tasks .

b .  Serv ice  in te rva ls  p rov ide  you ,  the  opera to r ,  w i th  t ime schedu les  tha t  de te rmine
when  to  pe r fo rm spec i f i ed  se rv i ce  tasks .

c . The  “Equ ipment  i s  No t  Ready /Ava i lab le  I f ”  co lumn is  used  fo r  iden t i f i ca t ion  o f
cond i t i ons  tha t  make  the  equ ipment  no t  ready /ava i lab le  fo r  read iness  repor t ing
purposes or denies use of  the equipment unt i l  correct ive maintenance is performed.

d . I f  your  equ ipment  fa i l s  to  opera te  a f te r  PMCS is  per fo rmed,  immed ia te ly  repor t
t h i s  c o n d i t i o n  t o  y o u r  s u p e r v i s o r .

e . Perform weekly as wel l  as before operat ion i f  you are the assigned operator
and have not operated the i tem since the last  weekly or i f  you are operat ing the
i t e m  f o r  t h e  f i r s t  t i m e .

f .  I tem number  co lumn. I tem numbers are assigned in chronological  ascending
sequence  regard less  o f  i n te rva l  des igna t ion . These numbers are used for your “TM
Number” Column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording resul ts of  PMCS.

g .  I n t e r v a l  c o l u m n s . This column determines the t ime per iod designated to
perform your PMCS.

h. I tem to  be  inspec ted  and  p rocedures  co lumn.  Th is  co lumn l i s t s  func t iona l
groups and their  respect ive assembl ies and subassembl ies as shown in the Maintenance
A l loca t ion  Char t  (Append ix  B) . The appropr iate check or service procedure fo l lows
the  spec i f i c  i tem to  be  inspec ted .
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i . E q u i p m e n t  i s  n o t  r e a d y / a v a i l a b l e  i f :  c o l u m n .  T h i s  c o l u m n  i n d i c a t e s  t h e
reason or cause why your equipment is not  ready/avai lable to perform i ts pr imary
m i s s i o n .

j . L i s t  o f  too ls  and  mate r ia l s  requ i red  fo r  PMCS is  as  fo l lows :

I t e m Q u a n t i t y

Watchmaker’s Blower 1 ea

Lens Dusting Brush 1 ea

Lens Paper (Item 12, Appendix E) a r

Lens Cleaning Fluid ( I tem 6, Appendix E) a r

Cotton Swabs (Item 8, Appendix E) a r
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Table 7-1. OPERATOR

I f  the equipment must
on ly  those  i tems tha t
d i s t u r b i n g  o p e r a t i o n .
equipment can be shut

TM 5-6675-323-14

PREVENTIVE MAINTENANCE CHECKS AND SERVICES

NOTE

be kept in cont inuous operat ion,  check and service
can safely be checked and serv iced wi thout

Make the complete checks and services when the
down.

B - Before W - Weekly AN - Annually (Numbed - Hundreds of Hours
- During M - Monthly S - Semiannually
- After Q - Quarterly BI - Biennially

ITEM
NO.

1

2

TER-
VAL

B

B

ITEM TO BE INSPECTED

PROCEDURE

ZOOM STEREOSCOPE 95R

Inspect Rhomboid Arms.

Check for freedom of movement.

Inspect Eyepiece Tubes.

Check for freedom of movement.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Rhomboid
arms are
jammed or
broken.
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Table 7-1.  OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

4

lN-
TER
VAL

B

B

ITEM TO BE INSPECTED

PROCEDURE

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI -  Biennially

ITEM
NO.

3

ZOOM STEREOSCOPE 95R - Cont

Inspect Right, Left, and Combined Zoom Knobs.

Turn  knobs  fu l l y  to  r igh t .  Pu l l  comb ined  zoom knob
u p .  R o t a t e  l e f t  a n d  r i g h t  z o o m  k n o b s .  O b s e r v e  l e f t
and  r igh t  images  change  s ize .  Turn  knobs  fu l l y  to
r i g h t .  A d j u s t  k n o b s  u n t i l  i m a g e s  a r e  e q u a l  i n  s i z e .

Inspect Mountinq Focus Knob and Focus Adjustment.

Move mount ing focus knob on opt ical  mount unt i l  r ight
eye  image  i s  c lea r l y  focused .  Move  focus  ad jus tment
on  le f t  eyep iece  to  focus  le f t  eye  image.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Images do
not change
s ize  o r
cannot be
matched in
s i z e .

Unable to
f o c u s  r i g h t
image.
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Table 7-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually
D - During M - Monthly

(Number) - Hundreds of Hours
S

A - After
- Semiannually

Q - Quarterly BI -  Biennially

ITEM
NO.

4 B

ITEM TO BE INSPECTED

PROCEDURE

ZOOM STEREOSCOPE 95R - Cont

Inspect Mountinq Focus Knob and Focus Adjustment - Cont

CAUTION

Dirt and dust on optical surfaces will
h inder equipment ’s performance.

Do no t  w ipe  op t i ca l  su r faces  un t i l
dust and foreign matter have been
removed.

Do no t  touch  op t i ca l  su r faces  w i th
b a r e  f i n g e r s .

Do  no t  use  lens  t i ssue  t rea ted  w i th
s i l i c o n e  t o  c l e a n  o p t i c a l  s u r f a c e s .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

7-7

IN-

TER-

VAL



TM 5-6675-323-14

Table 7-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually

(Number) . Hundreds of Hours

A - After Q - Quarterly BI - Biennially

ITEM TO BE INSPECTED
ITEM TER-
NO. VAL PROCEDURE

ZOOM STEREOSCOPE 95R - Cont

B Inspec t  Opt i ca l  Sur faces .

1. Use watchmaker ’s b lower to remove al l  dust ,
d i r t ,  and  fo re ign  mat te r  f rom exposed  op t i ca l
su r faces . S l igh t l y  dampen lens  t i ssue  w i th
lens  c leaner .

2 .  Gen t l y  w ipe  exposed  op t i ca l  su r faces .  Use
c i r c u l a r  m o t i o n  s t a r t i n g  f r o m  c e n t e r  o f
g lass  and  work ing  to  edge .  C lean  in te rva l
mirror surfaces of  rhomboid assembly with
cot ton swabs. Do not attempt to clean
r e m a i n i n g  i n t e r n a l  m i r r o r  s u r f a c e s .

For Reediness
Reporting,
Equipment Is
Not Readyl
Available If:
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7 - 6 . OPERATION UNDER USUAL CONDITIONS.

7-6.1 Assembly and Preparat ion for  Use.

a . Remove stereoscope case from storage and place on hard surface.

CAUTION

• Di r t  and  dus t  on  op t i ca l  su r faces  w i l l  h inder  equ ipment ’ s  per fo rmance .

• D o  n o t  t o u c h  o p t i c a l  s u r f a c e s  w i t h  b a r e  f i n g e r s .

• Do no t  w ipe  op t i ca l  su r faces  un t i l  dus t  and  fo re ign  mat te r  have  been
removed.

b.  Remove stereoscope f rom case.
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c . Place pod into opt ical  mount wi th eyepiece holes toward operator.

d .  Lock  pod  in to  op t i ca l  mount  by  t i gh ten ing  se tsc rews .

e . Al ine rhomboid dovetai l  on pod. Sl ide rhomboid onto pod unt i l  rhomboid lock
screw contacts hole.

f .  Secure  rhombo id  to  pod  by  tu rn ing  rhombo id  locksc rew to  r igh t  un t i l  f i nger
t i g h t .

g . Select  e i ther 10X (short)  or  20X ( long) eyepiece tubes from case and place on
work  su r face .

h. Remove  two  p las t i c  dus t  p ro tec to rs  f rom eyep iece  ho les  in  pod .  (S to re  dus t
p r o t e c t o r s  f o r  r e u s e ) . Inser t  eyep ieces  in to  eyep iece  ho les .

i . I n s t a l l  e y e g u a r d s ,  i f  d e s i r e d .
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7-6 .2  Opera t inq  Procedures .

a. Focus .

( 1 )  S e t  r i g h t  a n d  l e f t  i n d i v i d u a l  z o o m  k n o b s
m i d p o i n t  p o s i t i o n s .

and combined knob to their

(2 )  Swing  rhombo id  a rms toge ther  to  m in imum separa t ion .  P lace  a  s te reo  pa i r
of photographs under rhomboid arms on work surface.
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(3 )  Ad jus t  rhombo id  a rms and  pho tographs  so  tha t  ob jec t  i n
seen  by  le f t  eye  and  iden t i ca l  ob jec t  i n  r igh t  pho tograph  i s  seen

l e f t  p h o t o g r a p h  i s
by  r igh t  eye .

( 4 )  T u r n  m o u n t i n g  f o c u s  k n o b  t o  o b t a i n  c l e a r  v i s i o n  i n  r i g h t  e y e .  A d j u s t
f o c u s  a d j u s t m e n t  t o  o b t a i n  c l e a r  v i s i o n  i n  l e f t  e y e .

(5 )  Move  eyep iece  tubes  toward  o r  away  f rom each  o ther  un t i l  two  f i e lds  o f
view merge. (Check  by  c los ing  r igh t ,  then  le f t  eye ;  f i e ld  shou ld  be  comple te ly
visible without head movement.)

b .  C h a n g e  M a g n i f i c a t i o n .
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(1)  Set a l l  zoom knobs to same set t ing (photographs are same scale) .

(a )  Ro ta te  zoom knobs  fu l l y  to  r igh t .  Pu l l  up  comb ined  zoom knob .

(b) Set combined zoom knob to fu l l  r ight  and push down.

(c)  Rotate combined zoom knob to change magni f icat ion.

(2 )  Change  image  s ize  ( r igh t  and  le f t  pho tograph ic  sca les  a re  d i f fe ren t ) .

(a )  L i f t  comb ined  zoom knob  to  uppermos t  l im i t .

(b )  Ad jus t  l e f t  and  r igh t  zoom knobs  un t i l  pho tograph ic  images  a re  same
s i z e .

(c )  Ad jus t  each  image us ing  pod  con t ro ls ,  and  ro ta te
image ro ta t ion . When images are equal in s ize and rotat ion, the
toge ther  in  an  apparen t  th ree-d imens iona l  ob jec t .  Push  combined

each image with
images merge
zoom knob down.

( 3 )  I n s t a l l  a t t a c h m e n t  l e n s e s  ( i f  r e q u i r e d ) . The 2X attachment lenses double
the  magn i f i ca t ion  and  ha lve  the  f ie ld  o f  v iew.

7-13



TM 5-6675-323-14

7-6.3 Preparation for Movement.

CAUTION

• I n te rna l  componen ts  o f  s te reoscope  a re  p rec ise ly  a l i ned . Instrument must be
protected f rom shock,  jo l ts,  and sudden or extreme temperature changes.
Damage to equipment or misalinement may occur. When not in use, zoom
stereoscope should be stored in t ransport  case.

• D O  n o t  t o u c h  o p t i c a l  g l a s s  s u r f a c e s  w i t h  f i n g e r s . F i n g e r p r i n t s  w i l l  c a u s e
images  to  b lu r .

a. Place t ransport  case on work surface.

b .  Remove  eye  guards  ( i f  i ns ta l l ed )  and  s to re  in  case .

c . Remove eyepiece tubes, and inspect lenses for dir t ,  dust ,  or  smudges. Clean
i f  d i r t y .  S t o r e - i n

Fa i lu re  to  use

t r a n s p o r t  c a s e .  -

CAUTION

d u s t  p r o t e c t o r s  m a y  r e s u l t  i n  l o s s  o f  o p t i c a l  p r o p e r t i e s
or mechanical  problems.

d . P lace  p las t i c  dus t  p ro tec to rs  in  eyep iece  tube  ho les .

Loosen  rhombo id  lock  sc rew by  tu rn ing  to  le f t  un t i l  sc rew th reads  a re  c lea r  o f
pod.
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f .  S l ide  rhombo id  f ree  o f  pod  and  p lace  rhombo id  in  t ranspor t  case .

g . Un lock  pod  f rom op t i ca l  mount  by  loosen ing  se tsc rews  and  l i f t  f ree .

h. Place stereoscope in case. Check that al l  components are in case. Secure
and store case in designated space.

7 - 7 . OPERATION UNDER UNUSUAL CONDITIONS. This equipment is designed for operat ion
on ly  in  a  con t ro l led  env i ronment .

case

S e c t i o n  I I I OPERATOR MAINTENANCE

7 - 8 . LUBRICATION INSTRUCTIONS. This equipment does not require

7-9. TROUBLESHOOTING PROCEDURES. Troubleshoot ing procedures at

l u b r i c a t i o n .

opera to r  l eve l  a re
l im i ted  to  c lean ing  o f  op t i ca l  g lass  su r faces  to  ob ta in  c lea r  v i s ion  o r  improve
op t i ca l  pe r fo rmance . Fai lure of  opt ical  system requires the zoom stereoscope to be
exchanged for  an instrument in proper working order.

7-10. MAINTENANCE PROCEDURES. There are no operator maintenance procedures
ass igned  fo r  th i s  equ ipment .

Section IV ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

7-11 . LUBRICATION INSTRUCTIONS. Th is  equ ipment  does  no t  requ i re  lub r i ca t ion .

7-12 . REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT.

7-12.1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

7-12.2 Special  Tools:  Test,  Measurement,  and Diagnost ic Equipment:  and Support
Equipment. Special  Tools,  TMDE, and Support  Equipment is l isted in the appl icable
repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  in  Append ix  B  o f  th i s  manua l .

7 - 1 2 . 3  R e p a i r  P a r t s . Repa i r  pa r ts  a re  l i s ted  and  i l l us t ra ted  in  the  Repa i r  Par ts
and  Spec ia l  Too ls  L is t , TM 5-6675-323-24P cover ing organizat ional  maintenance for
th is  equ ipment .

7-15



TM 5-6675-323-14

7-13 . SERVICE UPON RECEIPT.

7-13.1 Checking Unpacked Equipment.

Inspec t  the  equ ipment  fo r  damage incur red  dur ing  sh ipment .  I f  the  equ ipment
has been damaged, report the damage on DD Form 6, Packing Improvement Report.

b .  Check  the  equ ipment  aga ins t  the  pack ing  l i s t  to  see  i f  the  sh ipment  i s
complete. Report  a l l  d iscrepancies in accordance wi th the instruct ions of  DA Pam
738-750.

c . Check to see whether the equipment has been modified.

7-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are no
organizat ional  PMCS procedures assigned for  th is equipment.

7-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES. There are no organizat ional
t roub leshoo t ing  p rocedures  ass igned  fo r  th i s  equ ipment .

7-16 . MAINTENANCE PROCEDURES. There are no organizat ional  maintenance procedures
ass igned  fo r  th i s  equ ipment .

7-17 . PREPARATION FOR STORAGE OR SHIPMENT. Contac t  your  ba t ta l i on  fo r  pack ing  and
s h i p p i n g  i n s t r u c t i o n s .

Section V DIRECT/GENERAL SUPPORT MAINTENANCE

There  a re  no  d i rec t /genera l  suppor t  ma in tenance  p rocedures  ass igned  fo r  th i s
equipment.
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CHAPTER 8

ZOOM TRANSFER SCOPE

Section I INTRODUCTION

8 - 1 . GENERAL INFORMATION.

8-1 .1

a .

b .
c h a r t .

Scope.

Model Number and Equipment Name. Model ZT4-H Zoom Transfer Scope.

Purpose of Equipment. To opt ical ly super impose photographic image on map or

8 - 2 . EQUIPMENT DESCRIPTION.

8 - 2 . 1

a .

b .

c .

d .

e .

8 - 2 . 2

Equ ipment  Charac te r i s t i cs ,  Capab i l i t i es ,  and  Fea tu res .

Opt ical ly  matches map and photographic scale.

Opt i ca l l y  ro ta tes  o r  s t re tches  image.

Uses  pho tographs ,  t ransparenc ies ,  o r  o ther  mate r ia l  to  fo rm image.

Has zoom control  magni f icat ion.

H a s  f o o t  o n / o f f  c o n t r o l  o f  i l l u m i n a t o r s .

Locat ion and Descr ipt ion of  Major Components.
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ABOVE-STAGE ILLUMINATOR. I l l umina tes  top  o f  g lass  s tage .

GLASS STAGE . Supports i tem from which image is to be formed. Transparent to
p e r m i t  l i g h t  t o  s h i n e  t h r o u g h  i t .

BELOW-STAGE ILLUMINATOR. I l l umina tes  bo t tom o f  g lass  s tage .

OPTICAL SYSTEM. Contains magnif icat ion, f o c u s i n g ,  r o t a t i o n ,  a n d  s t r e t c h  c o n t r o l s ,
pr isms, and lenses.

TABLE ILLUMINATOR. I l luminates work surface and map.

FRAME AND ILLUMINATION CONTROLS. Suppor ts  o ther  equ ipment  and  con ta ins  e lec t r i ca l
c o n t r o l s .

FOOT SWITCH. Turns of f  stage or table i l luminat ion when pedal  is  pressed.

MIRROR.  D i rec ts  l i gh t  f rom g lass  s tage  to  op t i ca l  sys tem.

DIFFUSER. Flat tens object  on glass stage and provides even l ight  on top of  stage.
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8 - 2 . 3 Equipment Data.

Zoom Range

O p t i c a l  R o t a t i o n

O p t i c a l  S t r e t c h  C o r r e c t i o n

Power Requirements

I l l u m i n a t i o n

Map Field of View

8-3. TECHNICAL PRINCIPLES OF OPERATION.

lX to 7X

360°

1 : 1  t o  2 : l

110 V, 60 HZ

Three 150 W flood lamps

7.49 in (19.0 cm)

General . The  above-s tage  i l l umina to r o r  b e l o w - s t a g e  i l l u m i n a t o r  s h i n e s  l i g h t
the  g lass  s tage . The image of the
t h e  m i r r o r  i n t o  t h e  o p t i c a l  l e n s .  T h e

8 - 3 . 1
on the transparency or photograph mounted on
t ransparency  o r  pho tograph  i s  re f lec ted  f rom
opt i ca l  sys tem magn i f ies ,  ro ta tes  o r  d is to r ts  the  re f lec ted  image to  match  the  map.
The operator i l luminates the map with the map i l luminator and views through the
op t i ca l  sys tem. The operator ’s v iew of the map has an apparent image of the photo-
graph super imposed on i t .

8-3



TM 5-6675-323-14

Section II OPERATING INSTRUCTIONS

8-4. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

C o n t r o l  o r  I n d i c a t o r Func t ion

Stage Lock Knobs Locks glass stage at
f o c u s i n g  h e i g h t .

STAGE BELOW Knob Cont ro ls  on /o f f  and
i n t e n s i t y  o f  i l l u m i n a t o r
shin ing on underside of
g lass  s tage .

P i l o t  L i g h t Indicates when power is
on.

POWER Switch Controls power to zoom
t rans fe r  scope .

I l l u m i n a t i o n  S e l e c t i o n Selects STAGE i l lumina-
Switches t i o n ,  T A B L E  i l l u m i n a t i o n ,

or BOTH.

TABLE Knob Cont ro ls  on /o f f  and
i n t e n s i t y  o f  t a b l e  i l l u -
m i n a t o r .

STAGE ABOVE Knob Cont ro ls  on /o f f  and
i n t e n s i t y  o f  i l l u m i n a t o r
sh in ing  on  top  o f  g lass
s tage .
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8-4. DESCRIPTION AND USE OF OPERATOR CONTROLS AND INDICATORS - Cont

C o n t r o l  o r  I n d i c a t o r Func t ion

I n t e r p u p i l l a r y  A d j u s t m e n t Ind ica tes  d is tance  be-
Scale tween eyepieces.

S t re tch  Cont ro l Selects 1- or 2- power
Lever d i s t o r t i o n  o r  s t r e t c h .

S t r e t c h  D i r e c t i o n R o t a t e s  d i r e c t i o n  o f
D i a l d i s t o r t i o n  o r  s t r e t c h

t h r o u g h  3 6 0  .

IMAGE ROTATION
D i a l

Rotates image through
360 .

ZOOM CONTROL Knob Selects image magnif ica-
t i o n .

Map Lens Ad jus ts  to  1  o r  0 .7
power.

Eyepiece Focus Each eyepiece may be fo-

Rings cused independent ly to
compensate for operator ’s
e y e s i g h t .

Foot Switch I n t e r r u p t s  i l l u m i n a t i o n
to stage or table when
a c t i v a t e d .
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8 - 5 . OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

a.  Be fo re  You Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your before (B) PMCS.

b .  Wh i le  You  Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c . After You Operate. Be sure to perform your af ter  (A) PMCS.

d . I f  Your Equipment Fai ls to Operate. Troubleshoot wi th proper equipment.
Report  any def ic iencies using the proper forms. See DA Pam 738-750.

8-5.1 PMCS Procedures.

a.  PMCS are designed to keep the equipment in good working condi t ion by
p e f o r m i n g  p e r i o d i c  s e r v i c e  t a s k s .

b. Serv ice  in te rva ls  p rov ide  you ,  the  opera to r ,  w i th  t ime  schedu les  tha t
de te rmine  when  to  per fo rm spec i f i ed  se rv ice  tasks .

c . The  “Equ ipment  i s  No t  Ready /Ava i lab le  I f ”  co lumn is  used  fo r  iden t i f i ca t ion
o f  cond i t i ons  tha t  make  the  equ ipment  no t  ready /ava i lab le  fo r  read iness  repor t ing
purposes or denies use of  the equipment unt i l  correct ive maintenance is performed.

d . I f  your  equ ipment  fa i l s  to  opera te  a f te r  PMCS is  per fo rmed,  immed ia te ly
r e p o r t  t h i s  c o n d i t i o n  t o  y o u r  s u p e r v i s o r .

e . Perform weekly as wel l  as before operat ion i f  you are the assigned operator
and have not operated the i tem since the last  weekly or i f  you are operat ing the
i t e m  f o r  t h e  f i r s t  t i m e .

f .  I tem number  co lumn. I tem numbers are assigned in chronological  ascending
sequence  regard less  o f  i n te rva l  des igna t ion . These numbers are used for your “TM
Number” column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording resul ts of  PMCS.

In te rva l  co lumns . This column determines the t ime per iod designated to
perform your PMCS.

h. I tem to  be  inspec ted  and  p rocedures  co lumn.  Th is  co lumn l i s t s  func t iona l
groups and their  respect ive assembl ies and subassembl ies as shown in the Mainte-
nance Al locat ion Chart  (Appendix B). The appropr iate check or  serv ice procedure
fo l lows  the  spec i f i c  i tem to  be  inspec ted .

i . E q u i p m e n t  i s  n o t  r e a d y / a v a i l a b l e  i f :  c o l u m n .  T h i s  c o l u m n  i n d i c a t e s  t h e
reason or cause why your equipment is not  ready/avai lable to perform i ts pr imary
miss ion .
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j . L i s t  o f  too ls  and  mate r ia l s  requ i red  fo r  PMCS is  as  fo l lows :

I t e m Q u a n t i t y

Watchmaker’s Blower 1 ea

Lens Brush 1 ea

Chamois 1 ea

General  Purpose Liquid Detergent ( I tem 9, a r

Appendix E)

Lens Paper (Item 12, Appendix E) a r

Lens Cleaner (Item 6, Appendix E) a r

Cheesecloth ( I tem 7, Appendix E) a r
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Table 8-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES

NOTE

I f  the equipment must be kept in cont inuous operat ion, check and service
only those i tems that can be checked and serviced without disturbing oper-
a t i o n . Make the complete checks and services when the equipment can be
shut down.

B - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually

(Number) - Hundreds of Hours

A - After Q - Quarterlv BI - Biennially

ITEM

1

lN-
TER-
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

ZOOM TRANSFER SCOPE

WARNING

Do not use equipment with defect ive wir ing or
co rds . De fec t i ve  w i r ing  o r  co rds  connec ted  to
power source can cause death or  ser ious in jury.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

8-8
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Table 8-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B . Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly B I -  Biennially

ITEM
NO.

1

IN-

VAL

B

ITEM TO BE INSPECTED

PROCEDURE

ZOOM TRANSFER SCOPE - Cont

Inspect  -  Cont

1. Check i l luminator cords,  power cord,  and wir ing
f o r  d e f e c t s ,  k i n k s ,  b u r n s ,  a n d  b r o k e n  p l u g s .

2 .  Check  above-s tage ,  be low-s tage ,  and  tab le  i l l u -
m i n a t o r s  f o r  w o r k i n g  l i g h t s .

3 . C h e c k  i l l u m i n a t o r  s e l e c t o r  s w i t c h e s  f o r  p r o p e r
S e t  i l l u m i n a t o r  s e l e c t o r  s w i t c h s  t o
STAGE, BOTH, and TABLE. In TABLE position, only
the  tab le  i s  i l l umina ted ;  in  STAGE pos i t ion ,  on ly
the  s tage  i s  i l l umina ted ;  in  BOTH pos i t ion ,  tab le
and  s tage  a re  i l l umina ted .

4 . Check eyepieces, at tachment lens, mirror,  and map
l e n s  f o r  c h i p s ,  c r a c k s ,  d i r t ,  d u s t ,  a n d  f i n g e r -
p r i n t s .  C l e a n  b y  c a r e f u l l y  w i p i n g  w i t h  l e n s
paper.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Wir ing  i s
d e f e c t i v e .

I l l u m i n a t o r s
are
i n o p e r a t i v e .

Opt i cs  a re
miss ing  o r
broken.
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Table 8-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually

Q - Quarterly B I - BienniallyA - After

ITEM
NO.

1

8-10

B

(Number) - Hundreds of Hours

ITEM TO BE INSPECTED

PROCEDURE

ZOOM TRANSFER SCOPE - Cont

Inspect  -  Cont

5 . Check STRETCH CONTROL lever, STRETCH DIRECTION
dial, IMAGE ROTATION dial, and ZOOM CONTROL knob
for rotat ion and freedom of movement for each
con t ro l .

NOTE

Do not remove eyepieces.

6.  Check that  each eyepiece moves f reely in and out
o f  i t s  eyep iece  tube .

7. Check INTERPUPILLARY ADJUSTMENT scale and verify
that eyepieces move toward or away from each
o t h e r .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:
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Table 8-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S  - Semiannually
A - After Q - Quarterly B I - Biennially

ITEM
NO.

IN-
TER-
VAL

1

ITEM TO BE INSPECTED

PROCEDURE

ZOOM TRANSFER SCOPE - Cont

Inspect  -  ContB

WARNING

Death  o r  se r ious  in ju ry  may  occur  f rom e lec t r i ca l
shock unless power cord is  unplugged before serv ic ing.

CAUTION

Dirt and dust on optical surfaces will hinder
equipment ’s performance.

Do no t  w ipe  op t i ca l  su r faces  un t i l  dus t  and  fo r -
eign matter have been removed.

Do no t  touch  op t i ca l  su r faces  w i th  bare  f i ngers .

8.  Check top and bottom of  g lass stage and opt ical
s u r f a c e s  f o r  d i r t ,  d u s t ,  a n d  f i n g e r p r i n t s .  U s e
watchmaker ’s b lower to remove dust  and dir t  f rom
exposed  su r faces .  C lean  w i th  cheesec lo th  mo is ten -
ed  w i th  warm l iqu id  de te rgen t  so lu t ion  d i lu ted
a t  l e a s t  1 0 : 1 .  U s e  d i s t i l l e d  w a t e r  f o r  d i l u t i o n
i f  p o s s i b l e .  W i p e  s u r f a c e  d r y  w i t h  c l e a n
cheesecloth.  Wipe with chamois to remove water
spo ts .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:
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8-6. OPERATION UNDER USUAL CONDITIONS.

8-6.1 Assembly  and  Prepara t ion  fo r  Use .

a . Remove zoom transfer scope from transport case.

b .  Se t  zoom t rans fe r  scope  on  f la t  work  su r face .

c . A t tach  g lass  s tage :

(1)  Remove stage lock knobs,  bol ts,  and washers f rom crosspiece assembly.

(2 )  Pos i t i on  s tage  upr igh t  w i th  a rms fac ing  toward  rear .

(3 )  Thread  bo l t s  w i th  p las t i c  washers  th rough  s tage  a rms  and  c rossp iece
assembly.

(4)  Place metal  washer and knob on threaded end of  bol t .  T ighten knob.

(5 )  Observe  index  ( focus ing)  sca le  on  f ron t  o f  up r igh t ,  and  a l ine  p re focused
mark or common mark on each upright with top of crosspiece.

( 6 )  P l a c e  d i f f u s e r

d .  A t tach  above-s tage  i l l umina to rs .

hold-down plate on glass stage.
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( 1 )  M o u n t  a b o v e - s t a g e  i l l u m i n a t o r  o n  l e f t  s i d e  o f  t r a n s f e r  s c o p e .

(2)  Secure wi th thumbscrews.

( 3 )  P l u g  i l l u m i n a t o r  c o r d  i n t o  r e c e p t a c l e .

e . A t t a c h  t a b l e  a n d  s t a g e  i l l u m i n a t o r s .

(1)  At tach bracket  to underside of  crosspiece assembly wi th thumbscrews.
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( 2 )  P I u g  i l l u m i n a t o r  c o r d s  i n t o  r e c e p t a c l e s .

f .  A t tach  s tage  lens  to  back  o f  c rossp iece  assembly .

( 1 )  A l i n e  s t a g e  l e n s  l o c a t i n g  p i n  w i t h  h o l e  i n  m o u n t .

( 2 )  S e a t  s t a g e  l e n s  f u l l y  i n  m o u n t .

(3 )  T igh ten  two  thumbscrews .

g . Anser t  a t tachment  lens  in to  s tage  lens .

( 1 )  A l i n e  p r o j e c t i o n s  w i t h  s l o t s  i n  s t a g e  l e n s .

( 2 )  I n s e r t  a t t a c h m e n t  l e n s .

( 3 )  T w i s t  r i g h t  t o  l o c k .
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h .  A t t a c h

i . I n s e r t

mirror  bracket  to outer  holes on back of  crosspiece assembly.

eyepieces.

(1) Remove PIastic cups.

( 2 )  I n s e r t  e y e p i e c e s  i n t o  e y e p i e c e  t u b e s ,  p u s h i n g  i n  u n t i l  f u l l y  s e a t e d .

(3)  Place eye guards on eyepieces.
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j . At tach map lens.

(1 )  P lace  th readed  end  in to  ho le  loca ted  on  unders ide  o f  op t i ca l  sys tem.

( 2 )  T u r n  r i g h t  u n t i l  l e n s  i s  f u l l y  s c r e w e d  i n t o  f i x t u r e .

The legs on
when the 1X
be extended

NOTE

the end of the zoom transfer scope should be lef t  fo lded up
or accessory 2X or 4X map lens are used. The legs should
only i f  the accessory 0.75X map lens is used.

8 -6 .2  Opera t inq  Procedures .

a . Pre l im inary  Procedures .

(1 )  P lug  in  power  co rd .

(2 )  Tu rn  on  power  sw i t ch .
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( 3 )  C h e c k  t h a t  p i l o t  l i g h t  i s  o n .

(4) Turn STAGE ABOVE knob r ight and be sure that top i l luminator is on.
Turn  le f t  to  OFF.

(5) Turn STAGE BELOW knob r ight  and be sure that middle i l luminator is on.
Turn  le f t  to  OFF.

(6 )  Turn  TABLE knob  r igh t  and  check  tha t  bo t tom i l l umina to r  i s  on .  Leave
i l l u m i n a t o r  o n .

(7)  Place sui table map or mater ia l  on work surface under map lens.

( 8 )  S e t  i n t e r p u p i l l a r y  d i s t a n c e  a n d  f o c u s .

( a )  M o v e  i n t e r p u p i l l a r y  a d j u s t m e n t  s c a l e  t o  l e f t  o r  r i g h t  u n t i l  o p e r a t o r
has  fu l l  f i e ld  o f  v iew w i th  bo th  eyes . Note  index ing  on  in te rpup i l l a ry  ad jus tment
sca le  fo r  fu tu re  use .
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NOTE

I f  opera to r  wears  eyeg lasses  and  co r rec t ion  i s  spher i ca l ,  opera to r  may  fo -
cus eyepieces to compensate for  h is v is ion.

(b )  Focus  each  eyep iece  by  tu rn ing  eyep iece  focus  r ing  un t i l  sha rpes t
image is seen in each eye. Ver i f y  focus  by  c los ing  each  eye  in  tu rn .

( 9 )  F o c u s  s t a g e :

Th is  s tep  i s  no t  requ i red
bes t  focus  fo r  a t tachment
lenses are changed.

NOTE

i f  stage uprights have been
lens  in  use . Refocus stage

marked  to  ind ica te
when attachment

(a )  P lace  ob jec t  w i th  f i ne  de ta i l  o r  reso lu t ion  ta rge t  fac ing  downward  on
g lass  s tage .

-
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(b) Turn TABLE

(c) Turn STAGE
below.
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knob lef t  to OFF.

BELOW knob to  r igh t  to  i l l umina te  ob jec t  o r  ta rge t  f rom

(d) Set ZOOM CONTROL knob to h ighes t  read ing .

(e) Al ternately loosen stage lock knobs and move stage up or down keeping
readings on each scale equal .

( f )  R e c o r d  h i g h  a n d
to  go  ou t  o f  focus .

( 9 )  S e t  s t a g e  h e i g h t

(10)  Ad jus t  i ndex  mark .

low readings where image of stage target just  starts

hal fway between high and low reading.

(a )  Loosen  sc rew.

(b) Move mark up or

( c )  T i g h t e n  s c r e w .

b .  O p e r a t i o n .

down unt i l

( 1 )  S e l e c t  a n d  p o s i t i o n  m a t e r i a l  t o  b e  u s e d .

(a) For photographic revis ion of  map, place photograph on glass stage and
place map on table.

index  l i ne  i s  l eve l  w i th  c rossp iece .
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(b )  For  map genera l i za t ion ,  p lace  la rge-sca le  map on  g lass  s tage  and
place smal l -scale map on table.

(2) Determine photographic and map lens power.  Lowest power provides great-
e s t  f i e l d  o f  v i e w ;  h i g h e s t  p o w e r  p r o v i d e s  g r e a t e s t  d e t a i l .

NOTE

Photograph and map must be at same relative scale in order to make accur-
a t e  c a r t o g r a p h i c  c o r r e c t i o n s .

(a)  Determine map scale and photograph scale.

Example: 200 Scale: 1  in .  on  map equa ls  200  f t  o f  te r ra in .

1 in.  = 1 mi: 1 in. on map equals 1 mi of
t e r r a i n .

R F  1 : 2 4 , 0 0 0 :  R e d u c t i o n  f a c t o r  o f  m a p .  1  i n .  o f
map equa ls  24 ,000  in  o f  te r ra in .

(b)  Determine reduct ion factor (RF) of  both photograph and map.

Example :  200 Scale = RF = 1/2400: 1 in. on map equals 2400 in.
o f  t e r r a i n  ( 2 0 0  f t  =  2 4 0 0  i n ) .

1 in.  = 1 mi = RF= 1/63,360: 1 in.  on map equals 63,360

i n .  o f  t e r r a i n .  ( 1  m i  =
5 2 8 0  =  6 3 , 3 6 0  i n . )

(c )  De te rmine  match ing  sca le  S . Use RF of photograph as 1/P and
RF of map as 1/M. Then the scale S can be expressed as photo-
g raph  reduc t ion  fac to r  (P )  over  the  map reduc t ion  fac to r  (M) .

S = 1/M Divided By 1/P or S = P/M

Example: Photograph RF = 1:80,000; Map RF = 1:24,000.

Thus P = 80,000;
S = 80,000/24,000

(d) Use the value of S to determine map

S Value Map Lens

1-7 1X
2-14 1X

M = 24,000; and
= 3 .3 .

lens and photograph magnif icat ion:

Photoqraph  Magn i f i ca t ion

1X-7X
2X-14X

Example: I f  3.3 is value of S, then map lens of 1X and
ei ther 1X-7X attachment lens or 2X-14X (without
attachment lens) may be used.
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( 3 )  S e t  m a g n i f i c a t i o n :

NOTE

The fo l l ow ing  s teps  shou ld  be  taken  i f  i t  i s  necessary  to  conver t  the  zoom
t rans fe r  scope  to  the  2X-14X range  o f  magn i f i ca t ion .

(a)  Remove at tachment lens.

(b )  Move  mi r ro r  f rom ou te r  mount ing  ho les  to  inner  mount ing  ho les .

(c )  T igh ten  thumbscrews .

(d)  Lower glass stage to 2X to 14X index and refocus glass stage.

(e )  Se t  2X to  14X index  p la te .

( f )  A d j u s t  m a p  l e n s . T u r n  l o w e r  k n u r l e d  r i n g  f u l l y  l e f t  f o r  1 X .  T u r n
l o w e r  k n u r l e d  r i n g  f u l l y  r i g h t  f o r  0 . 7 X .
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( 4 )  C h e c k  t h a t  s t a g e  f o c u s  i s  a t  p r o p e r  m a g n i f i c a t i o n  s e t t i n g .

( 5 )  S e t  o p t i c a l  c o n t r o l s .

(a) Set IMAGE ROTATION dial  to 0 and move object on glass stage to lef t  or
r i g h t . If image movement is reverse of object’s movement, turn IMAGE ROTATION dial
un t i l  0  appears  aga in .
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(b)  Set zoom control  knob to 1X.

(c)  Set STRETCH control  lever to 1X.

(d) Set STRETCH DIRECTION dial to 0.

(6 )  Pos i t i on  lamps  so  lamps  sh ine  on  f ie ld  o f  v iew.

( 7 )  F o c u s  e y e p i e c e  i f  r e q u i r e d .

( 8 )  A d j u s t  i n t e n s i t y . Turn  i l l umina t ion  con t ro ls  un t i l  bo th  g lass  s tage  and
table can be comfortably v iewed.

NOTE

I n  b r i g h t l y  l i t  r o o m ,  n e u t r a l  d e n s i t y  f i l t e r  m a y  b e  i n s e r t e d  i n  s l o t
above map lens to improve map image.
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(9) Match images.

NOTE

Fl ipping ei ther ILLUMINATION SELECTOR switch up or down wi l l  i l luminate
g lass  s tage  o r  tab le . I m a g e s  n o t  i n  r e g i s t e r  w i l l  j u m p .  F o o t  s w i t c h
w i l l  a l so  tu rn  o f f  e i the r  s tage  o r  map i l l umina to r  when  peda l  i s  depres -
sed.

(a )  P ick  common fea tu re  on  bo th  maps  and  p lace  i t  i n  cen te r  o f  f i e ld  o f
v iew of  each v iewing system (stage and table) .

(b) Rotate IMAGE ROTATION dial  to move images so l ines,  such as streets,
r i v e r s ,  e t c ,  a r e  p a r a l l e l . Then  be  su re  ad jacen t  ob jec ts  a re  a lso  para l le l .

CAUTION

To avoid damage to the map lens,  do not overt ighten or back adjustment
screws out  of  threads.

(c )  Move  map on  tab le  le f t ,  r i gh t ,  fo rward ,  o r  backward  to  rough ly
a l ine  image in  X-Y  d i rec t ion . Then turn X-and Y-adjustment screws for precise
a l inement .

(10) Match scale of stage image. and map.

( a )  P i c k  f e a t u r e  n e a r  e d g e  o f  f i e l d  o f
u n t i l  b o t h  f e a t u r e s  a r e  a l i n e d .

(b) When point  near edqe is chosen, pick

view, and change zoom magnification

second point near opposite edcie
and  change  zoom magn i f i ca t ion  un t i l  one-ha l f - the  co inc iden t  d is tance  i s -covered  to
second point .

(11 )  Repea t  match . Continue to match images. M a t c h  s c a l e s  u n t i l  b e s t  f i t
between map and image is obtained.
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(12) Use STRETCH control  lever. Set STRETCH control lever to 1X or 2X, and
rotate STRETCH DIRECTION dial to improve fit between map and image.

(13) Repeat match using the fo l lowing summary:

NOTE

Each adjustment wi l l  change previous adjustments
steps must be repeated unt i l  best  compromise f i t

s l i g h t l y ,  s o  m a t c h i n g
i s  o b t a i n e d .

(a)

(b)

( c )

(d )

(e )
s tep .

( f )

(9 )

(h )

Image Rotat ion -  Approx imate  o r ien ta t ion .

Zoom - Approximate scale.

S t re tch /S t re tch  D i rec t ion  -  Match  shapes .

Image Rota t ion  -  A l ine  l i nes .

S t r e t c h  D i r e c t i o n -  A l i n e  l i n e s  p e r p e n d i c u l a r  t o  l i n e s  i n  p r e v i o u s

S t r e t c h  - Match shapes.

Zoom - Match scale.

Repeat as required.

CAUTION

To p ro tec t  op t i ca l  sys tem f rom dus t ,  d i r t ,  and  f ingerp r in ts  when t rans fe r
scope is not  in use,  dust  cover must be used.

(14 )  Cover  op t i ca l  sys tem w i th  dus t  cover .
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8-6 .3  Prepara t ion  fo r  Movement .

a . Remove dust  cover and place in t ransport  case.

b. Remove map lens.

c . Remove eye guards and eyepieces.

d .  P lace  p las t i c  cups  in  eyep iece  tubes .

e . Remove mirror.

f .  Remove a t tachment  lens .

g . Remove stage lens.

h .  D e t a c h  t a b l e  a n d  b e l o w - s t a g e  i l l u m i n a t o r s .

i . Remove above-stage i l luminator.

j . Remove di f fuser.

k.  Remove glass stage.

1 . Place zoom transfer scope and equipment in t ransport  case,

8 - 7 . OPERATION UNDER UNUSUAL CONDITIONS. This equi
on ly  in  a  con t ro l led  env i ronment .

and secure case.

pment is designed to operate

Section III OPERATOR MAINTENANCE

8 - 8 . LUBRICATION INSTRUCTIONS. Th is  equ ipment  does  no t  requ i re  lub r i ca t ion .

8-9. TROUBLESHOOTING PROCEDURES.

a. The table l is ts the common malfunct ions which you may f ind dur ing operat ion
or maintenance of  the zoom transfer scope, or  i ts  components. You should perform
t h e  t e s t / i n s p e c t i o n s  a n d  c o r r e c t i v e  a c t i o n s  i n  t h e  o r d e r  l i s t e d .

b .  Th is  manua l  canno t  l i s t  a l l  ma l func t ions  tha t  may  occur ,  nor  a l l  tes t  o r
inspec t ions  and  co r rec t i ve  ac t ions . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s  n o t
c o r r e c t e d  b y  l i s t e d  c o r r e c t i v e  a c t i o n s ,  n o t i f y  y o u r  s u p e r v i s o r .
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Table 8-2. TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. IMAGES BLURRED, POOR CONTRAST, OR RESOLUTION.

Inspec t  op t i ca l  sys tem and  g lass  s tage  fo r  f i ngerp r in ts  and  d i r t .

(a )  C lean  op t i ca l  su r faces  and  g lass  s tage .

(b )  I f  p rob lem rema ins ,  no t i f y  d i rec t /genera l  suppor t  ma in tenance .

2 . ILLUMINATORS DO NOT WORK. PILOT LIGHT IS OFF.

Step 1. Check i f  power cord is not  p lugged in and POWER switch is of f .

(a) Plug in power cord and turn POWER switch on.

( b )  R e s e t  c i r c u i t  b r e a k e r s .

Step 2. Visual ly check fuses for  damage or broken f i laments.

(a )  Rep lace  de fec t i ve  fuses  (pa ragraph  8 -10 .3 ) .

(b )  Re fe r  to  d i rec t /genera l  suppor t  ma in tenance .

3. ONE ILLUMINATOR DOES NOT WORK.

Check  i f  i l l um ina to r  connec to r  i s  no t  p roper l y  sea ted  in  recep tac le .

( a )  S e a t  c o n n e c t o r  p r o p e r l y .

(b )  Rep lace  lamp (pa ragraph  8 -10 .2 ) .

( c )  I f  p r o b l e m  r e m a i n s ,  n o t i f y  d i r e c t / g e n e r a l  s u p p o r t  m a i n t e n a n c e .

4 . ILLUMINATORS WORK. PILOT LIGHT IS OFF.

Not i f y  d i rec t /genera l  suppor t  ma in tenance .
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8-10. MAINTENANCE PROCEDURES.

Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  opera to r  ma in tenance  func t ions
fo r  the  zoom t rans fe r  scope .  Personne l  requ i red  a re  l i s ted  on ly  i f  the  task
requires more than one.

b .  A f te r  comp le t ing  each  ma in tenance  p rocedure ,  per fo rm opera t iona l  check  to  be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURE PARAGRAPH

Adjust Drag. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-10.1

Replace Lamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-10.2

Replace Fuse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-10.3
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8 - 1 0 . 1  A d j u s t  D r a g .

MOS:  81Q,  Ter ra in  Ana lys t

TOOLS: Hex Head Key Wrench Set

a.

b .

c .

Ro ta te  a t tachment  lens  and  s tage  lens  to  ve r t i ca l  and  hor i zon ta l
p o s i t i o n s .  O b s e r v e  i f  g r a v i t y  p u l l s  l e n s e s  d o w n  o r  i f  t e n s i o n  i s  t o o
great to easi ly  move lenses.

Use a hex head key wrench on adjustment screws. Turning wrench to
r i g h t  t i g h t e n s  a d j u s t m e n t  s c r e w ,  i n c r e a s i n g  d r a g .  T u r n i n g  t o  l e f t
loosens adjustment screw, decreasing drag.

Tes t  ad jus tment  by  pos i t i on ing  lenses .  Observe  tha t  lenses  re ta in
pos i t ion .  Movement  mus t  be  f i rm bu t  no t  too  t igh t .
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8-10.2 Replace Lamp.

MOS:  81Q,  Ter ra in  Ana lys t

SUPPLIES: Lamp

WARNING

Death or ser ious in jury may occur f rom electr ical  shock unless power cord is
unplugged before serv ic ing zoom transfer  scope.

a . Turn off power and unplug power cord.

b .  U n s c r e w

c . I n s t a l l

d. Plug in

and dispose of  defect ive lamp.

new lamp.

power cord and turn on power.
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8-10 .3  Rep lace  Fuse .

MOS: 81Q,  Ter ra in  Ana lys t

SUPPLIES: Fuse

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is unplugged before serv ic ing zoom transfer  scope.

a . Turn off power and unplug power cord.

b .  Turn  fuse  cap  le f t  and  remove .

c . Remove defect ive fuse.

d .  I n s t a l l  n e w  f u s e  i n t o  f u s e  c a p .

e . R e i n s t a l l  f u s e  c a p .  T u r n  r i g h t  t o  l o c k .

f .  Plug in power cord and turn on power.
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Section IV ORGANIZATIONAL MAINTENANCE

8 - 1 1 . LUBRICATION INSTRUCTIONS. Th is  equ ipment  does  no t  requ i re  lub r i ca t ion .

8-12 . REPAIR PARTS, SPECIAL TOOLS: TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT.

8-12 .1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

8-12.2 Special  Tools:  Test,  Measurement,  and Diagnost ic Equipment:  and Support
Equipment. Special  Tools,  TMDE, and Support  Equipment is l isted in the appl icable
repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  in  Append ix  B  o f  th i s  manua l .

8 - 1 2 . 3  R e p a i r  P a r t s . Repa i r  pa r ts  a re  l i s ted  and  i l l us t ra ted  in  the  Repa i r  Par ts
and Special  Tools List ,  TM 5-6675-323-24P cover ing organizat ional  maintenance for
th is  equ ipment .

8-13. SERVICE UPON RECEIPT.

8-13.1 Checking Unpacked Equipment.

Inspec t  the  equ ipment  fo r  damage incur red  dur ing  sh ipment .  I f  the  equ ipment
has been damaged, report the damage on DD Form 6, Packing Improvement Report.

b .  Check  the  equ ipment  aga ins t  the  pack ing  l i s t  to  see  i f  the  sh ipment  i s
complete. Report  a l l  d iscrepancies in accordance wi th the instruct ions of  DA Pam
738-750.

c . Check to see whether the equipment has been modified.

8-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are no
organizat ional  PMCS procedures assigned to th is equipment.

8-15. ORGANIZATIONAL TROUBLESHOOTING. There  a re  no  o rgan iza t iona l  t roub leshoo t ing
procedures assigned for  th is equipment.

8-16. MAINTENANCE PROCEDURES.
ass igned  fo r  th i s  equ ipment .

8-17. PREPARATION FOR STORAGE
s h i p p i n g  i n s t r u c t i o n s .

There are no

OR SHIPMENT.

organizat ional  maintenance procedures

Contac t  your  ba t ta l i on  fo r  pack ing  and
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SUPPORT MAINTENANCE

8-18 . REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT.

8-18.1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

8-18.2 Special  Tools:  Test,  Measurement.  and Diagnost ic Equipment;  and Supprt .
Equipment. Spec ia l  Too ls ,  TMDE,  and  Suppor t  Equ ipment  i s  l i s ted  in  the  app l i cab le
repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  in  Append ix  B  o f  th i s  manua l .

8 - 1 8 . 3  R e p a i r  P a r t s . R e p a i r  p a r t s  a r e  l i s t e d  a n d  i l l u s t r a t e d  i n  t h e  R e p a i r  P a r t s
and  Spec ia l  Too ls  L is t ,  TM 5-6675-323-24P cover ing  d i rec t /genera l  suppor t  ma in te -
nance for th is equipment.

8-19. DIRECT/GENERAL SUPPORT TROUBLESHOOTING PROCEDURES.

a. Direct /general  support  t roubleshoot ing procedures cover the most common
mal func t ions  tha t  may  be  repa i red  a t  the  d i rec t /genera l  suppor t  l eve l .  Repa i r  o r
adjustment requir ing special ized equipment is  not  author ized unless such equipment
i s  a v a i l a b l e . Troubleshoot ing procedures used at  lower levels should be conducted
in  add i t i on  to  the  d i rec t /genera l  suppor t  t roub leshoo t ing  p rocedures .

b .  Th is  manua l  canno t  l i s t  a l l  t he  poss ib le  ma l func t ions  o r  every  poss ib le
t e s t / i n s p e c t i o n  a n d  c o r r e c t i v e  a c t i o n . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  c o r r e c t e d
b y  a  l i s t e d  c o r r e c t i v e  a c t i o n ,  n o t i f y  y o u r  s u p e r v i s o r .

For  un iden t i f i ed  ma l func t ions ,  use  the  fo l low ing  schemat ic  o r  the  fo ldou t
loca ted  a t  the  end  o f  th i s  manua l  fo r  fu r ther  fau l t  ana lys is .

d . I f  the zoom transfer scope does not power up when turned on, ver i fy that
120 V ac is present at  the receptacle. I f  vo l tage  i s  no t  p resen t ,  p lug  equ ipment
in to  recep tac le  w i th  power  ava i lab le  and  p roceed  w i th  equ ipment  t roub leshoo t ing .
Perform no-power procedures for  dead receptacle (Table 1-4).
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Table 8-3.  DIRECT/GENERAL SUPPORT TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. PILOT LIGHT IS OFF.

Check  fuse  fo r  con t inu i t y  w i th  mu l t imete r .

Replace fuse (paragraph 8-10.3) .

2. ONE ILLUMINATOR DOES NOT WORK.

Step 1. Check  fo r  120  V  ac  a t  i l l umina to r  recep tac le  inpu t .

( a )  I f  v o l t a g e  i s  p r e s e n t ,  r e p l a c e  r e c e p t a c l e  ( p a r a g r a p h  8 - 2 0 . 7 ) .

( b )  I f  v o l t a g e  i s  n o t  p r e s e n t ,  p r o c e e d  t o  s t e p  2 .

Step 2. Check  fo r  co r rec t  vo l tage  range  a t  the  po ten t iomete r  ou tpu t
t e r m i n a l s .
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Table 8-3. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

2. ONE ILLUMINATOR DOES NOT WORK - Cont

( a )  W i t h  m u l t i m e t e r  l e a d s  i n  p l a c e ,  s l o w l y  r o t a t e  i l l u m i n a t o r
k n o b  f u l l y  r i g h t  a n d  f u l l y  l e f t .  O b s e r v e  f o r  0 - 1 2 0  V  a c
b e t w e e n  f u l l y  l e f t  p o s i t i o n  a n d  f u l l y  r i g h t  p o s i t i o n .  I f
co r rec t  vo l tage  range  i s  no t  p resen t ,  repa i r  o r  rep lace
wi r ing  be tween po ten t iomete r  and  recep tac le .

(b )  I f  co r rec t  vo l tage  range  i s  p resen t ,  p roceed  to  s tep  3 .

Step 3. Check for 120 V ac input at  potent iometer.

( a )  I f  c o r r e c t  v o l t a g e  i s  n o t  p r e s e n t ,  p r o c e e d  t o  S t e p  4 .

( b )  I f  c o r r e c t  v o l t a g e  i s  p r e s e n t ,  r e p l a c e  p o t e n t i o m e t e r
(pa ragraph  8 -20 .5 ) .

Step 4. Check  w i r ing  fo r  con t inu i t y  be tween  sw i tch  and  po ten t iomete r .

Repa i r  o r  rep lace  w i r ing .

3 . ILLUMINATORS WORK BUT PILOT LIGHT IS OFF.

C h e c k  f o r  c o r r e c t  v o l t a g e  a t  p i l o t  l i g h t  l e a d s .

( a )  I f  c o r r e c t  v o l t a g e  i s  p r e s e n t ,  c h e c k  w i r i n g .

( b )  I f  n o t  p r e s e n t ,  r e p l a c e  p i l o t  l i g h t  ( p a r a g r a p h  8 - 2 0 . 2 )

8-20. MAINTENANCE PROCEDURES.

a . Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  d i rec t /genera l  suppor t  ma in te -
nance  func t ions  fo r  the  zoom t rans fe r  scope .  Personne l  requ i red  a re  l i s ted  on ly  i f
the task requires more than one.

b.  After complet ing each maintenance procedure, perform operat ional  check to be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURE PARAGRAPH

Replace Power Switch. . . . . . . . . . . . . . . . . . . . . . . . . .8-20.1

Replace Pilot Light . . . . . . . . . . . . . . . . . . . . . . . . . .8-20.2
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PROCEDURE

Replace Power Cord .

Replace Foot Switch

. . . . . . . . . . .

. . . . . . . . . . .

Rep lace  I l l umina to r  Cont ro l  Po ten t iometer

Replace Fuse Holder . . . . . . . . . .

R e p l a c e  I l l u m i n a t o r  P l u g  R e c e p t a c l e  .  .

R e p l a c e  I l l u m i n a t o r  S e l e c t o r  S w i t c h  .  .

Replace Optical System . . . . . . . . .

8-20.1 Replace Power Switch.
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MOS: 41B, Topographic Instrument Repair

TOOLS : F la t  T ip  Screwdr ive r
Needle Nose Pl iers

SUPPLIES: Power Switch
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WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a .

b .

c .

d .

e .

f .

g .

h .

i .

j .

k .

l .

m.

n .

o .

p.

Turn  o f f  power  sw i tch .

Unplug power cord.

Unp lug  be low-s tage  i l l umina to r  co rd .

Remove fuse caps and fuses.

Remove screws from cover on underside of crosspiece assembly. Move
cover to a l low access to power swi tch.

Remove locknut and washer secur ing power swi tch to control  panel .

Remove power switch through underside of crosspiece assembly.

Tag and disconnect wires f rom defect ive power swi tch.

Connect wires to new power switch.

Posi t ion power swi tch in crosspiece assembly.

R e i n s t a l l

R e i n s t a l l

R e i n s t a l l

washer and locknut secur ing power swi tch to control  panel .

cover on underside of  crosspiece assembly.

fuses and

Plug in below-stage

Plug in power cord.

Turn power on.

fuse caps.

i l l u m i n a t o r  c o r d .
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8 - 2 0 . 2  R e p l a c e  P i l o t  L i g h t .

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS : F la t  T ip  Screwdr ive r
Needle Nose Pl iers

SUPPLIES: P i l o t  L i g h t

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a .

b.

c .

Turn of f  power and unplug power cord.

Unp lug  be low-s tage  i l l umina to r  co rd .

Remove fuse caps and fuses.
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d .

e .

f .

g .

h .

i .

j .

k .

l .

m.

TM 5-6675-323-14

Remove screws from cover on underside of crosspiece assembly. Move
c o v e r  t o  a l l o w  a c c e s s  t o  p i l o t  l i g h t .

Tag  and  d isconnec t  w i res  f rom p i lo t  l i gh t .

Remove re ta in ing  c l i p . Remove de fec t i ve  p i lo t  l i gh t .

Pos i t i on  new p i lo t  l i gh t  th rough  ho le  on  c rossp iece  assembly .

R e i n s t a l l  r e t a i n i n g  c l i p .

C o n n e c t  w i r e s  t o  p i l o t  l i g h t .

Reinsta l l  cover on crosspiece assembly and secure wi th screws.

Reinstal l  fuses and fuse caps.

P lug  in  be low-s tage  i l l umina to r  co rd .

Plug in power cord and turn power on.
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8-20.3 Replace Power Cord.

MOS : 41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS:  F la t  T ip  Screwdr ive r
S t ra igh t  Nose  P l ie rs

SUPPLIES: Power Cord

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a . Turn power off and unplug power cord.

b .  U n p l u g  b e l o w - s t a g e  i l l u m i n a t o r  c o r d .
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c . Remove fuse caps and fuses.

d.  Remove screws f rom cover on underside of  crosspiece assembly.

e . Re lease  s t ra in  re l i e f  bush ing  f rom power  co rd .

f .  Push  su f f i c ien t  power  co rd  in to  c rossp iece  assemb ly  to  a l l ow access  to
te rm ina l  connec to rs .

g . Tag and disconnect  wires f rom fuse holders and ground.

h.  Remove defect ive power cord through hole in crosspiece assembly.

i . Instal l  new power cord through hole in crosspiece assembly.

j . Connect  wires to ground and fuse holders.

k .  R e i n s t a l l  s t r a i n  r e l i e f  b u s h i n g  o n  p o w e r  c o r d .

l . Reinstal l  cover on underside of  crosspiece assembly and secure wi th
screws.

m. Re ins ta l l  f uses  and  fuse  caps .

n . P lug  in  be low-s tage  i l l umina to r  co rd .

o . Plug in power cord and turn power on.
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8-20.4 Replace Foot Switch.

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS : F la t  T ip  Screwdr ive r
S t ra igh t  Nose  P l ie rs

SUPPLIES: Foot Switch

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .
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a. Turn off power and unplug power cord.

b .  U n p l u g  b e l o w - s t a g e  i l l u m i n a t o r  c o r d .

c . Remove fuse caps and fuses.

d . Remove screws from cover on underside of crosspiece assembly.

e . Re lease  s t ra in  re l i e f  bush ing  on  foo t  sw i t ch  co rd .

f .  Push  foo t  sw i tch  co rd  in to  c rossp iece  assembly  to  a l low fo r  g i ve .

g . Tag and disconnect foot  swi tch wir ing f rom scope.

h.  Thread foot  switch cord through hole in crosspiece assembly and remove
d e f e c t i v e  f o o t  s w i t c h .

i . Ins ta l l  co rd  fo r  new foo t  sw i t ch  th rough  ho le  in  c rossp iece  assemb ly .

j . Connect  wir ing to scope.

k .  R e i n s t a l l  s t r a i n  r e l i e f  b u s h i n g  o n  f o o t  s w i t c h  c o r d .

l . Reinstal l  cover on underside of  crosspiece assembly and secure wi th
screws.

m. Re ins ta l l  f uses  and  fuse  caps .

n . P lug  in  be low-s tage  i l l umina to r  co rd .

o . Plug in power cord and turn on power.
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8 - 2 0 . 5  R e p l a c e  I l l u m i n a t o r  C o n t r o l  P o t e n t i o m e t e r .

MOS: 41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS: F la t  T ip  Screwdr ive r
Hex Head Key Wrench Set
9/16 in. Open End Wrench
S o l d e r i n g  I r o n

SUPPLIES: I l l u m i n a t o r  C o n t r o l  P o t e n t i o m e t e r .
Solder ( I tem 24, Appendix E)

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .
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a . Turn of f  power swi tch and unplug power cord.

b .  Unp lug  above-s tage  and  tab le  i l l umina to r  co rds .

c . Remove screws from cover on underside of crosspiece assembly. Move
cover  to  a l low access  to  po ten t iomete r .

d .  Loosen  se tsc rews  on  i l l umina to r  con t ro l  knob .  Remove  knob ,  nu t ,  and
washer.

e . Remove potent iometer through underside of  crosspiece assembly.

f .  Loosen screw on potent iometer and remove mount.

g . Tag and desolder wires.

h .  So lder  w i res  to  new po ten t iometer .

i . Reinstal l  mount and t ighten screw.

j . Pos i t i on  po ten t iomete r  in  c rossp iece  assembly .

k .  Re ins ta l l  washer  and  hex  nu t . Re ins ta l l  knob  and  t i gh ten  se tsc rews .

l . Reinstal l  cover on underside of  crosspiece assembly and secure wi th
screws.

m. P lug  in  above-s tage  and  tab le  i l l umina to r  co rds .

n . Plug in power cord and turn on power.
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8-20.6 Rep lace  Fuse  Ho lde r .

MOS : 41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS : F la t  T ip  Screwdr ive r
9/16 in. Open End Wrench

SUPPLIES: Fuse Holder

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a . Turn off power and unplug power cord.
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b .  U n p l u g  b e l o w - s t a g e  i l l u m i n a t o r  c o r d .

c . Remove fuse caps and fuses.

d.  Remove screws f rom cover on underside of  crosspiece assembly.  Move
cover  to  a l l ow access  to  fuse  ho lde r .

e . Tag and disconnect wires f rom fuse holder.

f .  Remove locknut and washer secur ing fuse holder to crosspiece assembly.
Remove defect ive fuse holder.

g . Instal l  new fuse holder and secure wi th washer and locknut.

h .  Connec t  w i res  to  fuse  ho lder .

i . Reinstal l  cover on underside of  crosspiece assembly and secure wi th
screws.

j .  R e i n s t a l l  f u s e s  a n d  f u s e  c a p s .

k .  P l u g  i n  b e l o w - s t a g e  i l l u m i n a t o r  c o r d .

l . Plug in power cord and turn on power.
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8-20 .7  Rep lace  I l l umina to r  P IU g  R e c e p t a c l e .

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS : F la t  T ip  Screwdr ive r

SUPPLIES:  I l l umina to r  P lug  Receptac le

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a. Turn off power and unplug power cord.
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b .  U n p l u g  i l l u m i n a t o r  c o r d ( s ) .

c . Remove fuse caps and fuses, if necessary.

d.  Remove screws f rom cover on underside of  crosspiece assembly.

e . Remove screws secur ing outer  p lug receptacle to inner p lug receptacle.

f .  Remove screws, washers,  and nuts secur ing outer plug receptacle to
cove r .

g . Tag and disconnect wires f rom inner p lug receptacle.

h.  Remove screws secur ing new outer p lug receptacle to new inner plug
r e c e p t a c l e .

i . Connect  wires to new inner p lug receptacle and t ighten screws.

j . Instal l  new outer p lug receptacle on cover,  and secure wi th screws,
washers,  and nuts.

k.  Connect  inner and outer  p lug receptacles and secure wi th screws.

l . Reinstal l  cover on underside of  crosspiece assembly and secure wi th
screws.

m. Replace fuses and fuse caps,  i f  removed.

n . P l u g  i n  i l l u m i n a t o r  c o r d ( s ) .

o . Plug in power cord and turn on power.
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8 - 2 0 . 8  R e p l a c e  I l l u m i n a t o r  S e l e c t o r  S w i t c h .

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS: Hex Head Key Wrench Set
S o l d e r i n g  I r o n

SUPPLIES: I l l u m i n a t o r  S e l e c t o r  S w i t c h
Solder ( I tem 24, Appendix E)

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a. Turn off power and unplug power cord.

b.  Remove screws, washers,  and opt ical  system from underside of
crosspiece assembly.
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c .

d .

e .

f .

g .

h .

i .

j .

k .

l .

Unscrew plast ic  handle on swi tch.

Remove  locknu t  and  re ta in ing  c l i p .

Remove swi tch through underside of  crosspiece assembly.

Tag and desolder wires f rom defect ive switch.

Solder wires to new switch.

Pos i t i on  sw i t ch  in  c rossp iece  assemb ly .

R e i n s t a l l  r e t a i n i n g  c l i p  a n d  l o c k n u t .

R e i n s t a l l  p l a s t i c  h a n d l e  o n  s w i t c h .

Reinstal l  opt ical  system and secure wi th washers and screws.

Plug in power cord and turn on power.
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8 - 2 0 . 9  R e p l a c e  O p t i c a l  S y s t e m .

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS: Hex Head Key Wrench Set

SUPPLIES: Opt ical  System

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a . Turn off power and unplug power cord.

b.  Remove screws and washers secur ing opt ical  system to bot tom of
crosspiece assembly. Remove defect ive opt ical  system.

c . Instal l  new opt ical  system and secure wi th screws and washers.

d.  Plug in power cord and turn on power.
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CHAPTER  9

QUANTITY PROCESSING SYSTEM (QPS)

Section I INTRODUCTION

9 - 1 . GENERAL INFORMATION.

9-1 .1  S c o p e .

Model Number and Equipment Name. Model L2501 Quantity Processing System
(QPS).

b .  Purpose  o f  Equ ipment . To  p rov ide  e lec t ron ic  es t imat ion ,  in  p roper  un i t s  and
scale,  of  area, per imeter,  d istance, and volume of  geographic shapes found on maps,
drawings and aer ia l  photographs.

9 - 1 . 2  R e f e r e n c e  I n f o r m a t i o n . Numerical  values shown on the Cal ibrat ion Records
Sheet,  which is suppl ied with your QPS, must be used to successful ly operate the
equipment.

9 - 1 . 3  G l o s s a r y .

Constant . . . . . . . . . . . . . . . . . . Factor used to convert
electronic measurement
coun ts  o f  the  p lan imete r  o r
l i near  measur ing  p robe ,
t o  d e s i r e d  u n i t  o f
measurement.

Contour. . . . . . . . . . . . . . . . . . . Closed loop on contour map.
I n d i c a t e s  h e i g h t  b y  i n t e r v a l .

Contour Interval . . . . . . . . . . . . . . Difference in elevation of
two consecut ive contour
l i n e s .

Contour Method . . . . . . . . . . . . . . . Estimates volume of fill
o r  cu t  f rom i t s  con tours .

Cut . . . . . . . . . . . . . . . . . . . . Excavat ion or depression-
l i k e  f o r m a t i o n .

Daylighted Contour . . . . . . . . . . . . . Point or edge where cut
becomes f i l l  o r  f i l l  becomes
c u t .

Fill . . . . . . . . . . . . . . . . . . . . Embankment or hi l ly  format ion.
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Planimeter . . . . . . . . . . . . . . . . . Ins t rument  tha t  p rov ides  da ta
used to est imate area of
geomet r i c  shape  by  t rac ing  i t s
boundary  l i ne .

QPS . . . . . .. . . . . . . . . . . . . .. Quantity Processing System

R L or R2 . . . . . . . . . . . . . . . . . Alinement reading of linear
measuring probe represent ing
total  number of pulse counts
emi t ted  by  p robe ,  per  un i t  o f
l e n g t h .

R T or R1 . . . . . . . . . . . . . . . . . Alinement reading of plani-
m e t e r  r e p r e s e n t i n g  t o t a l  n u m b e r

o f  pu lse  coun ts  de r i ved  by
measuring area described by a
t e s t  r u l e .

Scale Ratio. . . . . . . . . . . . . . . . . Rat io between given distance
on map or drawing to corres-
ponding distance on ground.

Slope . . . . . . . . . . . . . . . . . . , N a t u r a l  o r  a r t i f i c i a l  i n c l i n e
or  s lan t  o f  g round .

Subroutine . . . . . . . . . . . . . . . . . D i s t i n c t  r o u t i n e  o r  p r o g r a m .
P a r t  o f  l a r g e r  r o u t i n e  o r
p rogram tha t  w i l l  pe r fo rm
i t s  o w n  d i s t i n c t  f u n c t i o n s
when used.

Test Rule. . . . . . . . . . . . . . . . . . Dev ice  used  to  a l i ne  p lan i -
meter and obtain a constant
f a c t o r .

µ .  .  .  .  .  .  .   .   .  . .  .  .  .  .  .  .  .  . .  .  .  .  .       Resolution factor for linear
measuring probe or planimeter
a t  spec i f i ed  t racer  a rm leng th .
Represents smal lest  area or
length measur ing instrument
can measure. Measuring in-
s t rument  emi ts  s ing le  pu lse
coun t  fo r  each  un i t .
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9-2. EQUIPMENT DESCRIPTION.

9 - 2 . 1  E q u i p m e n t  C h a r a c t e r i s t i c s ,  C a p a b i l i t i e s ,  a n d  F e a t u r e s . P r o v i d e s  e l e c t r o n i c
es t imat ion ,  in  sca le ,  o f  a rea ,  per imete r ,  d is tance ,  and  vo lume o f  geomet r i c  shapes
on maps, drawings,  aer ia l  photographs etc. The equipment has the fol lowing capa-
b i l i t i e s  a n d  f e a t u r e s .

a . Ca lcu la to r  p rov ides  fo r  da ta  s to rage  and  man ipu la t ion .

b .  Au tomat ica l l y  es t imates  d is tance ,  a rea ,  o r  vo lume as  measur ing  ins t rument
is moved.

c . Displays resul ts of  measurement in proper scale and uni ts.

d.  Pr ints measurement automat ical ly or on command.

e . Planimeter provides for  measurement of  surface area and volume.

f .  L inear  measur ing  p robe  p rov ides  fo r  measurement  o f  d i s tances .
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9 - 2 . 2 Locat ion and Descr ipt ion of  Maj ior  Components.
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REMOTE FOOT SWITCH . Enab les  opera to r  to  remote ly  con t ro l  fou r  au to -sca le r
f u n c t i o n s :  P r i n t ,  C l e a r ,  A c t u a t e ,  o r  I n i t i a t e .

LINEAR MEASURING PROBE. Hand held or stand held measur ing instrument.  Measures
d i s t a n c e .

PROBE STAND. Metal  stand that holds l inear measuring probe to secure i ts f ixed
posi t ion dur ing measurements.

DRAFTING BRIDGE. Provides mount for  planimeter encoder for use dur ing measurements
or  de ta i led  layou t  work .

PLANIMETER. Wheel mounted measuring instrument. Measures surface area and volume.

LENS TRACING ASSEMBLY. Assembly mounted on end of  planimeter t racer arm. Traces
l ines  by  cen te r ing  w i th  a  sma l l  do t  p r in ted  on  cen te r  o f  l ens .

NEEDLE TRACING ASSEMBLY. Assembly mounted on end of planimeter tracer arm. Used
to provide polar compensat ion in t racing measurements.

REMOTE TRACER SWITCH. Mounted  on  p lan imete r  o r  d ra f t ing  b r idge .  Enab les  opera to r
t o  r e m o t e l y  c o n t r o l  f o u r  a u t o - s c a l e r  f u n c t i o n s :  P r i n t ,  C l e a r ,  A c t u a t e ,  o r
I n i t i a l i z e . Provides remote operat ion of  auto-scaler command switches.

MAGNIFIER. P laced  over  lens  o f  l ens  t rac ing  assembly  to  improve  v i s ib i l i t y  o f
f i n e  l i n e s .

ANTENNA. Holds s ignal  cables out of  way of  p lanimeter.

PREPROGRAMMED CARDS. Magnetic cards containing instructions to calculate, store,
p r in t ,  and  d isp lay  measurement  inpu t .

MAGNETIC CARDS. B lank  ca rds  used  fo r  record ing  o r ig ina l  p rograms.

AUTO-SCALER. Counts  pu lses  f rom measur ing  ins t ruments .  D isp lays  coun t .  In te r faces
w i t h  c a l c u l a t o r .

CALCULATOR. Calculates measurements according to program data.  Displays resul ts of
measurements. Pr ints measurement resul ts.

POINT COUNTER PEN. Pen tha t  con ta ins  t ransducer . Pen emits one pulse for each
stroke (count) made during count measurement.

EXTENSION CABLE. Used with planimeter to extend its reach.

TEST RULES.  Meta l  p la tes  o f  spec i f i c  leng ths . Used  fo r  a l inement  and  tes t ing  o f
p l a n i m e t e r .

EXTENSION TRACER ARMS. Extend reach of  p lanimeter t racing assembly.

9-5



TM 5-6675-323-14

9 - 2 . 3 Equipment Data.

Quant i ty Processing System

Tota l  We igh t

Power Requirements

C a l c u l a t o r

A u t o - S c a l e r

Linear Measuring Probe

Weight

Smallest measurable length

P lan imeter

Weight

Maximum reach of tracer arm

Smal les t  measurab le  leng th

Smal les t  measurab le  a rea

C a l c u l a t o r

Weight

Number of memory register

Program length

Opera t ing  t ime w i th  ba t te ry

Battery Charge Time

25 lbs (11.4 kg)

110 V, 60 Hz

110 V, 60 Hz

0 .25  lb  (0 .11  kg)

0.0014 in. (0.0356 mm)

12 lbs (5.4 kg)

45 in. (114.3 cm)

0.002 in. (0.051 mm)

0 .0017  in2  ( .011  cm2)

2 .5  lbs  (1 .14  kg )

26

224 steps max

3 to 6 hours max

6  h o u r s  ( c a l c u l a t o r  o f f )
17  hours  (ca lcu la to r  on )

9-3. TECHNICAL PRINCIPLES OF OPERATION. The QPS consists of five major compo-
nen ts  wh ich  in te r face  w i th  each  o ther . The calculator and auto-scaler can be used
independent ly f rom the system. When used as a total system, the QPS can provide
advanced measurement capabi l i t ies. The five major components of the QPS are the
measur ing  ins t ruments , au to -sca le r ,  ca lcu la to r ,  remote  con t ro l  sw i t ches  and  power
t r a n s f o r m e r s .
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9-3.1 M e a s u r i n g  I n s t r u m e n t s . Provide an approximate measurement of  a l ine
or  a rea  by  t rans la t ing  the  movement  o f  measur ing  ins t ruments  dur ing  t rac ing  in to
e l e c t r o n i c  p u l s e s . Measurement pulses (counts) are emit ted as long as the measur ing
ins t rument  i s  mov ing . The  pu lses  (coun ts )  a re  sen t  to  the  au to -sca le r .  There  a re
four measur ing instruments: p lan imete r ,  l i near  measur ing  p robe ,  po in t  coun te r  pen
and  d ra f t i ng  b r idge .

a .  P l a n i m e t e r . Used  to  t race  the  per imete r  o r  boundary  l i ne  o f  a  p lane  f igu re .
Pu lses  emi t ted  dur ing  t rac ing  a re  sen t  to  the  au to -sca le r  and  coun ted . The count is
then used in calculat ing the est imated area or volume measurement of  the f igure.

b.  L inear measur ing probe. Used to measure the length (distance) of  curved or
s t r a i g h t  l i n e s . The l inear measuring probe emits pulses per uni t  of  length
measured. The pulses are sent to the auto-scaler and counted. The count is then
used  in  ca lcu la t ing  the  es t imated  leng th  o r  d is tance  o f  l i ne  measured .
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c .  P o i n t  c o u n t e r  p e n . Used to count i tems of  a s imi lar  type found on a map,
b l u e p r i n t ,  p l a n ,  e t c . Each  t ime the  po in t  coun te r  pen  i s  s t roked  in  coun t ing ,  the
t ransducer  in  the  pen  emi ts  a  s igna l  pu lse  wh ich  i s  sen t  to  the  au to -sca le r  fo r
t o t a l i n g .

d .  D r a f t i n g  b r i d g e . A layout instrument and mount for the encoder of  the
p l a n i m e t e r . When the encoder is moved from the planimeter and mounted on the
dra f t i ng  b r idge ,  i t  can  be  used  fo r  l i near  measurement  and  de ta i led  layou t  work .

9 - 3 . 2  A u t o - S c a l e r . Processes pulses emit ted by measur ing instruments.  The pulses
are  inpu t  in to  the  rear  o f  the  au to -sca le r  th rough  the  app l i cab le  inpu t  jack  (E l ,
E2, or POINT COUNT). There are two modes of entry to the auto-scaler, NORMAL and
SCALE. This is determined by the NORMAL/SCALE switch. When switch is on NORMAL,
pulses bypass the scaler  c i rcui t  and are appl ied to the decade up/down counter.
W h e n  t h e  s w i t c h  i s  o n  S C A L E ,  p u l s e s  a r e  f i r s t  i n p u t  i n t o  t h e  s c a l e r  c i r c u i t
b e f o r e  c o u n t i n g . The  au to -sca le r  has  f i ve  func t iona l  componen ts :  sca le r ,  decade
up /down coun te r ,  LED d isp lay ,  ca lcu la to r  in te r face  c i r cu i t ,  and  command sw i tches .

S c a l e r . Enables operator to perform a scale reduct ion of  the pulse count.
When act ivated by NORMAL/SCALE switch,  the scaler uses a correct ion constant to
d i v i d e  i n p u t  p u l s e s . T h e  c o r r e c t i o n  c o n s t a n t  i s  i n p u t  b y  s e t t i n g  d i a l s .  P u l s e s  a r e
then sent to the decade up/down counter.

b.  Decade up/down counter. Counts pulses received from the measur ing instru-
m e n t s  o r  s c a l e r  c i r c u i t . I t  counts up or down, depending on the direct ion that the
measur ing instrument is  moved. The  pu lse  coun t  i s  con t inuous ly  ou tpu t  to  the  ca lcu -
l a t o r  i n t e r f a c e  c i r c u i t  a n d  s c a l e r  L E D  d i s p l a y .

c .  L E D  d i s p l a y . D isp lays  cu r ren t  to ta l  o f  the  decade  up /down coun te r .  The
decimal p lace for  the display is control led by the DECIMAL switch.

d .  C a l c u l a t o r  i n t e r f a c e  c i r c u i t . Converts the pulse count into data compat-
ib le  w i th  the  ca lcu la to r  and  then  t ransmi ts  i t  th rough  a  r ibbon  cab le  to  the
c a l c u l a t o r . Converts and transmits s ignals f rom the command switches. When switch
is  on  AUTO,  da ta  i s  au tomat ica l l y  and  con t inuous ly  t ransmi t ted  to  the  ca lcu la to r .
When switch is on MAN, data is transmitted only when the PRINT command is received
from the PRINT X command switch on the calculator.

e . Command switches. Cont ro l  the  opera t ing  modes  o f  the  au to -sca le r ,  da ta
t ransmiss ion ,  and  remote  opera t ion  o f  the  ca lcu la to r .  There  a re  s i x  command
swi tches : CLEAR, PRINT, INIT, X MEMORY, MAN/AUTO, and ACCU.

(1) CLEAR. Command is sent to clear LED display on calculator and LED
display and decade up/down counter on auto-scaler .

( 2 )  P R I N T . Command sen t  to  s igna l  ca lcu la to r  to  imp lement  ins t ruc t ions  o f
subrout ine E, stored in memory,  which pr ints the pulse count data. PRINT also
in i t i a tes  t ransmiss ion  o f  tha t  da ta  fo r  p r in t ing  when au to -sca le r  i s  in  MAN.

( 3 )  I N I T . Command sent to s ignal  calculator to implement subrout ine D, which
rese ts  memory  da ta  reg is te rs  fo r  the  nex t  se t  o f  da ta .
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(4) X MEMORY. Has  four  se t t ings :  1 ,  2 ,  3 ,  and  4 . T e l l s  t h e  c a l c u l a t o r  w h i c h
pr imary  reg is te r  memory  loca t ion  (1 ,  2 ,  3 ,  o r  4 ) ,  and  i t s  con ten ts ,  i s  to  be  used
i n  c a l c u l a t i o n s .

(5) MAN/AUTO. Determines the mode of  data t ransmission for  the auto-scaler.

(6) B/ACCU/A/OFF. Controls the operat ing status of  the decade up/down
coun te r . There  a re  four  poss ib le  se t t ings :  OFF,  A ,  ACCU,  and  B .  OFF tu rns  the
auto-scaler  OFF. A enables the decade up/down counter to increment the count,  B
enables i t  to decrement the count,  and ACCU freezes the decade up/down counter at
i t s  c u r r e n t  t o t a l .

9 - 3 . 3  C a l c u l a t o r . Performs manipulat ions and calculat ions on pulse count
data,  pr ints resul ts and intermediate steps in the proper uni ts on command, and
stores data and programs. T h e r e  a r e  s i x  f u n c t i o n a l  p a r t s :  m e m o r y ,  l o g i c
c i r cu i t r y ,  keyboard ,  LED d isp lay ,  magne t i c  ca rd  reader ,  and  p r in te r .

Memory. S to res  pu lse  coun t  da ta ,  cons tan ts ,  resu l t s  o f  ca lcu la t ions ,  and
subrou t ines  con ta in ing  p rogrammed ins t ruc t ions  ( fo r  us ing  pu lse  coun t  da ta  and
c o n s t a n t s ) . In  o rder  to  use  the  QPS,  the  p rograms w i th  ins t ruc t ions  fo r
per fo rming  ca lcu la t ions  a re  en te red  in to  the  ca lcu la to r  memory .  The  memory  i s
d i v i d e d  i n t o  t h r e e  p a r t s : automat ic memory stack,  storage registers,  and program
memory.

b.  Automatic memory stack. Has  four  ava i lab le  loca t ions  (X ,  Y ,  Z ,  and  T)  wh ich
are  used  by  the  opera to r  and  the  ca lcu la to r  i n  pe r fo rm ing  ca lcu la t ions . The  log ic
c i rcu i t r y  uses  the  au tomat i c  memory  s tack  in  per fo rmance  o f  i t s  i ns t ruc t ions  and  to
s t o r e  i n t e r m e d i a t e  r e s u l t s  o f  c a l c u l a t i o n s .

c . S t o r a g e  r e g i s t e r s . Used to store special numbers such as pulse counts and
cons tan ts . Each register can hold one constant number or command. Pr imary
r e g i s t e r  R 1  i s  d i r e c t l y  c o n n e c t e d  t o  t h e  c a l c u l a t o r  i n t e r f a c e  c i r c u i t r y  i n  t h e
a u t o - s c a l e r . Con ten ts  o f  s to rage  reg is te rs  a re  a f fec ted  on ly  by  the  keyboard  o r
program command. The INIT signal  begins a program which commands the calculator to
c l e a r  t h e  s t o r a g e  r e g i s t e r s . The  s to rage  reg is te rs  a re  d iv ided  in to  two  par ts :  16
pr imary  reg is te rs  and  9  secondary  reg is te rs . The  p r imary  reg is te rs  con ta in  da ta
and  cons tan ts  tha t  need  to  be  read i l y  ava i lab le  and  access ib le  fo r  use . The
MEMORY 1, 2, 3, or 4 signal is a release command for the contents of the
cor respond ing  p r imary  reg is te r , R1, R2, R3, or R4. The remaining 12 pr imary
registers are only used when operat ing programs. The  secondary  reg is te rs  con ta in
data that is not immediately needed. They are only accessib le through the use of
the special  command key     .

d. Program memory. S to res  the  ins t ruc t ions  o f  a  comp le te  p rogram or  subrou t ine .
Programs and subrout ines are entered into the memory ei ther manual ly,  keyed in
from the keyboard, or f rom a preprogrammed magnet ic card.  The programs are
recal led by command each t ime new informat ion must be processed. A subrout ine
au tomat i ca l l y  p rocesses  da ta  and  imp lements  recorded  ins t ruc t ions .

e . L o g i c  c i r c u i t r y . Performs al l  calculat ions,  commands, and data and signal
t r a n s f e r s . T h e  l o g i c  c i r c u i t r y  i s  t h e  i n t e r f a c e  f o r  a l l  e x t e r n a l  i n p u t s ,
i n c l u d i n g  a u t o - s c a l e r  s i g n a l s ,  a n d  d i r e c t s  a l l  o p e r a t i o n s  o f  t h e  c a l c u l a t o r .
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f .  K e y b o a r d . G ives  opera to r  d i rec t  access  and  con t ro l  o f  the  ca lcu la to r
o p e r a t i o n . Pressing a key resul ts in the corresponding command or s ignal  being
sent to the logic circuitry and memory. The keyboard has two modes: P R G M  ( p r o g r a m )
and RUN. In P R G M ,  a l l  k e y s t r o k e  s i g n a l s  a r e  e n t e r e d  i n t o  t h e  m e m o r y  a n d  s e n t  t o  t h e  
l o g i c  c i r c u i t r y  w h i c h  i d e n t i f i e s  t h e  l o c a t i o n  o n  t h e  k e y b o a r d  o f  t h e  f u n c t i o n ,
le t te r ,  o r  number  the  keys t roke  s igna l  rep resen ts . In R U N ,  al l  keyboard s ignals are
s e n t  t o  t h e  l o g i c  c i r c u i t r y  f o r  i m p l e m e n t a t i o n  o r  t r a n s f e r .

g .  L E D  d i s p l a y . D isp lays  las t  en t ry  mode in to  ca lcu la to r  o r  con ten ts  o f  any
memory register when commanded. A l s o  p r o v i d e s  a l l  t h e  v i s u a l  i n d i c a t i o n s  o f  e r r o r
condi t ions that may exist  and the key code of  each step of  a program when being
en te red  o r  run .

h .  Magne t i c  ca rd  reader . Used to store programs and subrout ines on magnet ic
ca rds . Reads and loads contents of  preprogrammed cards into calculator  memory.

 i .  P r i n t e r .  P r o v i d e s  h a r d  c o p y  o f  a n y  d a t a ,  c a l c u l a t i o n  r e s u l t s ,  o r  p r o g r a m
steps .

9 -3 .4  Remote  Cont ro l  Sw i tches .  The  p lan imete r  pushbu t ton  remote  t racer  sw i tch  and
foo t  sw i tch  enab le  the  opera to r  to  remote ly  ac t i va te  two  o f  fou r  poss ib le  s igna ls :
CLEAR, PRINT, INIT, or ACCU. The signals that the switches control  depend on
wh ich  inpu t  j acks  the  sw i tches  a re  p lugged  in to .

9-3.5 Power Transformers.  Converts ac power to dc power on the auto-scaler . The
calculator  uses ac power.
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Section II OPERATING INSTRUCTIONS

9-4. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

Key C o n t r o l  o r  I n d i c a t o r Func t ion

CLEAR button C lears  a l l  d i sp lays  and
memories.

DECIMAL switch S e l e c t s  p o s i t i o n  o f
dec ima l  po in t  in  au to -
s c a l e r  d i s p l a y .

L E D  i n d i c a t o r  l i g h t

LED display

SCALE dials

NORMAL/SCALE

Indicates when pulse
c o u n t  i s  p o s i t i v e ,

D isp lays  cu r ren t  pu lse
c o u n t  t o t a l .

Inpu ts  th ree  mos t  s ign i -
f i c a n t  f i g u r e s  o f  c o n s t a n t
i n t o  s c a l e r .

In NORMAL, pulse count
i s  no t  sca led .

In SCALE, act ivates in-
t e r n a l  s c a l i n g  c i r c u i t .

IN IT  bu t ton Sends ini t ia l ize command
s i g n a l  t o  c a l c u l a t o r .
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Key  C o n t r o l  o r  I n d i c a t o r Func t ion

B/ACCU/A/OFF Cont ro ls  pu lse  coun te r :
A :  Count  up
B: Count down
ACCU : Freeze count
O F F :  T u r n s  a u t o - s c a l e r  
o f f .

MAN/AUTO switch Cont ro ls  pu lse  coun t  sen t
t o  c a l c u l a t o r .  M A N  c o u n t
is sent when PRINT is
a c t i v a t e d . AUTO count is
s e n t  a u t o m a t i c a l l y .

X MEMORY switch Selects memory register
1, 2, 3, or 4 to be used
i n  c a l c u l a t o r .

PRINT switch Sends print command to
ca lcu la to r  and  au to -
s c a l e r .

POWER supply jack Inpu t  fo r  power  t rans -
fo rmer  p lug .

PRINT input jack Inpu t  fo r  remote  t racer
sw i tch  o r  foo t  sw i tch
p lug ,  used  to  ac t i va te
print command.

ACCU input jack I n p u t  f o r  f o o t  s w i t c h  o r
remote  t racer  sw i tch  p lug
used  to  ac t i va te  ac tua te
command.

I N I T  i n p u t  j a c k

CLEAR input jack

E 2 encoder  socke t

E 1 encoder  socke t

POINT COUNT input jack

I n p u t  f o r  f o o t  s w i t c h
p lug  used  to  ac t i va te
in i t i a l i ze  command.

I n p u t  f o r  f o o t  s w i t c h
p lug  used  to  ac t i va te
clear command.

Inpu t  fo r  l i near  measur ing
probe.

I n p u t  f o r  p l a n i m e t e r .

I n p u t  f o r  p o i n t  c o u n t e r
pen.

9-12



TM 5-6675-323-14

Key C o n t r o l  o r  I n d i c a t o r Func t ion

0 F F / E2/ E1 s w i t c h S e l e c t s  i n p u t  f r o m  l i n e a r
measuring probe, plani  -
mete r ,  o r  tu rns  on  inpu t .

AUDIO/OFF switch Used to turn audio alarm
o n  o r  o f f .

Audio alarm Emits audible tone each
t ime pu lse  (s t roke  coun t )
i s  rece ived  f rom po in t
counter pen.

NOTE

Numbers ,  l e t te rs ,  symbo ls ,  and  words  tha t  a re  on  top  o f  the  ca lcu la to r
keys  w i l l  be  boxed  th roughou t  the  tex t .

LED Display

Paper Advance Button

   O F F / O N  S w i t c h

Displays numbers or
message.

Advances pr inter  paper.

Turns  ca lcu la to r  on  o r
o f f .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

MAN TRACE NORM MAN/TRACE/NORM switch Selects operat ing mode
f o r  p r i n t e r .

MAN : Print only when
commanded.

TRACE : P r i n t s  i n t e r m e -
d i a t e  a n d  f i n a l  c a l c u l a -
t i ons  as  they  a re  per -
formed.

NORM : P r i n t s  e n t r y - b y -
e n t r y  r e c o r d s  o f  e n t r i e s
and commands.

P R G M  R U N PRGM/RUN switch

DEG

PRINT:STACK

Func t ion  p re f i x  key

Enter/Degrees key

Pr in t  X /S tack  key

P r i n t / S t a c k

Selects operat ing mode of
c a l c u l a t o r .

RUN : Operates normal ly,

PRGM : Used to
manual ly enter program.

Sh i f t s  nex t  keys t roke  to
a c t i v a t e  f u n c t i o n  w r i t t e n
beneath a key.

: Value in X-re-
g i s t e r  i s  s t o r e d  i n  Y -
r e g i s t e r .

DEG : I n s t r u c t s  c a l c u l a t o r
t h a t  u n i t s  f o r  a l l  a n g l e s
a n d  t r i g  c a l c u l a t i o n s
w i l l  b e  i n  d e g r e e s .

:  V a l u e  o f  d i s -
p l a y  i s  p r i n t e d .

STACK : Used  to  p r in t
c o n t e n t s  o f  e n t i r e  a u t o -
mat ic memory stack.

9-14



TM 5-6675-323-14

Key C o n t r o l  o r  I n d i c a t o r Func t ion

FIX/SPACE key  : F ixes  dec ima l  po in t
PRINT:SPACE of LED display to one

p o s i t i o n .

SPACE : I n s t r u c t s  p r i n t e r
to advance paper one
l i n e .

PRINT:REG

RAD

GRD

Eng ineer ing  Nota t ion /
Reg is te r  key

Change Sign/Radians key

Exponents/grads key

D i v i d e  a r i t h m e t i c /  k e y

 : Ins t ruc ts  LED d is -
p lay  to  d isp lay  a l l  num-
bers  in  eng ineer ing  no ta -
t i o n .

PRINT:REG :  Ins t ruc ts
p r i n t e r  t o  p r i n t  c o n t e n t s
o f  a l l  p r i m a r y  s t o r a g e
r e g i s t e r s .

 : Change sign of num-
ber or exponent in X-re-
g i s t e r  ( L E D  d i s p l a y ) .

RAD : I n s t r u c t s  c a l c u l a -
t o r  t h a t  u n i t s  f o r  a l l
ang les  and  t r i g  ca lcu la -
t i o n s  w i l l  b e  i n  r a d i a n s .

 : Numbers keyed in
after pressing EEX are to
be displayed as exponents
o f  10 .

GRD : I n s t r u c t s  c a l c u -
l a t o r  t h a t  u n i t s  f o r  a l l
ang les  and  t r i g  ca lcu la -
t i o n s  w i l l  b e  i n  g r a d s .

 : Divides number in
Y-register by number in
X - r e g i s t e r .

 : En te rs  va lue  o f
p i  i n t o  X - r e g i s t e r .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

M u l t i p l y  a r i t h m e t i c / X < Y ?  k e y   :  M u l t i p l i e s  n u m b e r
x   y? in Y-register by number

i n  X - r e g i s t e r .

X    y? : U s e d  i n  p r o g r a m .  
Compares numbers in X-
and Y-memories. I f  X  i s
less than or equal  to Y,
next step in program is
performed. I f  X  i s  n o t
less than or equal  to Y,
tes t  i s  nega t i ve  and  ca l -
cu la to r  sk ips  nex t  s tep
in program.

X < 0 ?

H. MS+

S u b t r a c t  a r i t h m e t i c / X < 0 ?  k e y    : Subtracts number in
X-memory from number in
Y-memory.

X < 0 ?  : Used in programs
to compare number in X-
r e g i s t e r  t o  0 . I f  X  i s
l e s s  t h a n  0 ,  c a l c u l a t o r
performs next  program
s t e p . I f  X  i s  n o t  l e s s
than 0, calculator skips 
next  program step.

Add a r i thmet ic /Hours ,  M inu tes ,  : Adds number in X-
Seconds key reg is te r  to  number  in  Y-

r e g i s t e r .

R  / R  r o l l  s t a c k  k e y

H.MS+ : Adds hours,
minutes, and seconds, or
degrees, minutes and
seconds  in  the  Y- reg is te r
to  those  d isp layed  in
t h e  X - r e g i s t e r .

 : I n s t r u c t s  c a l c u l a t o r
to  ro l l  down con ten ts  o f
automatic memory stack
(X, Y, Z, and T) into X-
r e g i s t e r . Each time new
number is displayed, old
one moves to top of stack.
F i rs t  va lue  moved  i s  in
Y - r e g i s t e r .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

WRITE DATA

MERGE

 m a n i p u l a t i o n  k e y

Clear  key

0/Write Data key

Decimal Point/Merge key

f/1: I n s t r u c t s  c a l c u -
l a t o r  t o  r o l l  u p  c o n t e n t s
of automatic memory stack
(X, Y, Z, and T) into X-
r e g i s t e r ,  s t a r t i n g  w i t h
number  in  T - reg is te r .

 : Interchanges num-
bers in X- and Y-memory
r e g i s t e r s .

 : Interchanges num-
bers in X- and I-memory
r e g i s t e r s .

 : C lea rs  con ten ts  o f
X-memory register (LED
d i s p l a y )  t o  z e r o .

 : Interchanges con-
tents of pr imary memory
r e g i s t e r s  w i t h  c o n t e n t s
of secondary memory
r e g i s t e r s .

 : Enters number 0
in to  X-memory  reg is te r
(LED d isp lay ) .

WRITE DATA : If a
magnet ic card is  passed
through the card reader
i m m e d i a t e l y  a f t e r  t h i s
opera t ion ,  the  con ten ts
o f  t h e  s t o r a g e  r e g i s t e r s
are recorded on the card.

 : En te rs  dec ima l  po in t
i n  d e s i r e d  p o s i t i o n  i n
X-memory (LED display)
r e g i s t e r .

MERGE : Merges ,  ra ther
than  overwr i tes ,  da ta  on
program from magnetic
card wi th data or  program
i n  c a l c u l a t o r .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

1/Delete key q : Enters number 1
DEL i n t o  d e s i r e d  p o s i t i o n  i n

X  reg is te r  (LED d isp lay ) .

DEL : Deletes current —

i ns t ruc t ions  f rom program
memory. A l l  subsequen t
instruct ions moved up one
s t e p .

CL REG

CL PRGM

X > 0 ?

2 / C l e a r  r e g i s t e r  k e y

3/Clear program key

6/X > O? key

 : Enters number 2 into
d e s i r e d  p o s i t i o n  i n  X -
r e g i s t e r  ( L E D  d i s p l a y ) .

CL REG : C lears  con ten ts
of al l  pr imary memory
r e g i s t e r s .

El : Enters number 3
i n t o  d e s i r e d  p o s i t i o n
in  X- reg is te r  (LED
d i s p l a y ) .

CL PRGM : (In PRGM)
C l e a r s  c a l c u l a t o r ’ s  p r o -
g r a m  m e m o r y  d o w n  t o  a l l  
 ( R u n / S t o p )  i n s t r u c -
t i o n s ,  a n d  c l e a r s  a l l
f l a g s . Sends  ca lcu la to r
to  s tep  000  and  ins t ruc ts
i t  t o  o p e r a t e  i n    a n d
DEG mode.

 : Enters number 6 into
d e s i r e d  p o s i t i o n  i n  X -
r e g i s t e r  ( L E D  d i s p l a y ) .

X > 0 ?  : Used in pro-
gram. Compares number
in X-memory register to
0 . I f  X  i s  g rea te r  than
0 ,  ca lcu la to r  execu tes
n e x t  p r o g r a m  s t e p .  I f  X
is  0  o r  l ess  than  0 ,  ca l -
cu la to r  sk ips  nex t  p ro -
gram step and executes
t h e  f o l l o w i n g  s t e p .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

      key  : Enters number 7 into
des i red  pos i t i on  in  X-
r e g i s t e r  ( L E D  d i s p l a y ) .

 : I f  X  i s  no t  equa l
t o  Y ,  c a l c u l a t o r  s k i p s
one step before cont inu-
ing program.

X=Y?

X=0?

8/X=Y? key

4/X=0? key

         ?key

 : Enters number 8 into
des i red  pos i t i on  in  X-
r e g i s t e r  ( L E D  d i s p l a y ) .

X=Y? : I f  X equals Y,
c a l c u l a t o r  w i l l  e x e c u t e
n e x t  i n s t r u c t i o n  i n
program.

 : Enters number 4 into
d e s i r e d  p o s i t i o n  i n  X -
r e g i s t e r  ( L E D  d i s p l a y ) .

X=0? : Compares number
i n  X - r e g i s t e r  t o  0 .
I f  X  equa ls  0 ,  ca lcu -
la to r  execu tes  nex t  p ro -
gram step. I f  X  i s  n o t
0 ,  c a l c u l a t o r  s k i p s  n e x t
step and executes the
f o l l o w i n g  s t e p .

 : Enters number 5 into
d e s i r e d  p o s i t i o n  i n  X -
r e g i s t e r  ( L E D  d i s p l a y ) .

   ? : Compares
number  in  X- reg is te r
to  0 . I f  X  i s  n o t
0 ,  ca lcu la to r  execu tes
next program step.
I f  X  i s  0 ,  c a l c u -
la to r  sk ips  nex t  s tep  and
execu tes  the  fo l low ing
s t e p .

9-19



TM 5-6675-323-14

Key C o n t r o l  o r  I n d i c a t o r Func t ion

9/X-Y? Key  : E n t e r s  n u m b e r  9  i n t o  
X=Y? d e s i r e d  p o s i t i o n  i n  X -

r e g i s t e r  ( L E D  d i s p l a y ) .

X=Y? : C o m p a r e s  n u m b e r  
i n  X - r e g i s t e r  t o
Y - r e g i s t e r .  I f  X  i s
e q u a l  t o  Y ,  c a l c u l a t o r
executes next  program
s t e p . I f  n o t ,  i t  s k i p s
the next step and
execu tes  the  fo l low ing  s tep .

A/a through E/e

NOTE

S m a l l  l e t t e r  l a b e l s  a  t h r o u g h
e  a r e  c a l l e d  w i t h   p r e f i x
key.

Used to assign user-de-
f i n e d  l a b e l s .  W i t h  c a l -
culator in PRGM,
p r e s s i n g   a n d  l a b e l
key or  and label
key  ass igns  tha t  l abe l  to
r o u t i n e  o r  s u b r o u t i n e
w i th in  a  p rogram.

In  RUN,  ca lcu la to r
searches program
memory  fo r  tha t  labe l .
Ca lcu la to r  beg ins
execut ion of  program
memory at  that point .

  or  followed by
labe l  key  o r    ,  l abe l
key: Ca lcu la to r  s tops
execu t ion ,  searches
memory for designated
label,  and begins execu-
t i o n  t h e r e .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

Label/Set Flag key  : In PRGM, enters
l a b e l  d e s i g n a t i o n   
through  or 
t h r o u g h   i n t o  p r o g r a m
s t e p .

In  RUN,  ca lcu la to r
searches program memory
fo r  des igna ted  labe l
and begins execut ion
t h e r e .

STF : Fol lowed by f lag
d e s i g n a t i o n  0 ,  1 ,  2 ,  o r
3 ,  se ts  des igna ted  f lag .

Go to /C lear  f l ag  key  : When calculator is
in PRGM,  f o l l o w e d
by    and  th ree  d ig i t
step number sets
c a l c u l a t o r  t o  t h r e e  d i g i t
step number of program
memory. N o  i n s t r u c t i o n s
are executed. When
ca lcu la to r  i s  i n  RUN,
 followed by  and
th ree-d ig i t  s tep  number
s e t s  c a l c u l a t o r  t o  t h r e e -
d ig i t  s tep  number  o f
program memory. No
i n s t r u c t i o n s  a r e
executed. In RUN,
f o l l o w e d  b y  l a b e l
d e s i g n a t o r   t h r o u g h
 e or   through  ,
s e n d s  c a l c u l a t o r  t o  f i r s t
des igna ted  labe l  i n
memory.

CLF : Fol lowed by f lag
d e s i g n a t i o n  0 ,  1 ,  2 ,  o r
3 ,  c lea rs  des igna ted
f l a g .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

Recal l /Hours,  Minutes, Seconds key  : Followed by address
o f  memory  reg is te r ,  p laces
v a l u e  o f  t h a t  r e g i s t e r
in to  X- reg is te r  (LED d is -
p l a y ) .

H.MS : Converts hours,
m inu tes ,  seconds ,  o r
degrees, minutes, seconds
d i s p l a y e d  i n  X - r e g i s t e r
to decimal hours or
degrees.

S in /Arc  S ine  t r ig  key

Cos ine /Arc  Cos ine  t r i g  key

R e g i s t e r / D - R  k e y

Return/round key

 : Computes sine of
number  in  X- reg is te r .

S I N -1  : Computes arc sine
o f  number  in  X- reg is te r .

 : Computes cosine of
number  in  X- reg is te r .

C O S-1 : Computes
arc cosine of number in
X - r e g i s t e r .

 : Subtracts 1 f rom
conten ts  o f  s to rage
r e g i s t e r  s p e c i f i e d  b y
v a l u e  i n  I . Skips one
s tep  i f  va lue  i s  then  O.

 C o n v e r t s
degrees displayed in X-
r e g i s t e r  t o  r a d i a n s .

 : Followed by 000,
r e t u r n s  c a l c u l a t o r  t o
step 000 of program
memory.

When encountered as step
in program or subrout ine,
r e t u r n s  c a l c u l a t o r  t o
f i r s t  s t e p  o f  t h a t  p r o -
gram or subrout ine.
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

Back Step/Decrement and
Sk ip  i f  0  key

Store /Hours ,  M inu tes ,
Seconds key

I - R e g i s t e r / R - D  k e y

RND : Rounds mantissa of
10-d ig i t  number  in  X- re -
g i s t e r  t o  t h a t  o f  a c t u a l
va lue  seen  in  d i sp lay .

 : In PRGM, moves
ca lcu la to r  back  one  s tep
in program memory to
p r e v i o u s  i n p u t .

In RUN, stops program and
moves calculator  back one
program step in memory.
O r i g i n a l  X - r e g i s t e r
contents return when
key  i s  re leased .

DSZ : F o l l o w e d  b y  
sub t rac ts  1  f rom con ten ts
0 f

 : Followed by address
key (   through   or    
through   ) ,  stores
displayed number
in  co r respond ing  p r imary
m e m o r y  r e g i s t e r :  R
t h r o u g h  R9, RA t h r o u g h

R E  o r  I .

  H.MS : Converts decimal
hours or degrees in X-
r e g i s t e r  t o  h o u r s ,
minutes, seconds or
degrees, minutes and
seconds.

 : Recal ls number in
I - r e g i s t e r  i n t o  X -
r e g i s t e r .

R - D : Converts radians
in  X- reg is te r  to  degrees .

9-23



TM 5-6675-323-14

Key C o n t r o l  o r  I n d i c a t o r Func t ion

PAUSE

PRINT:PRGM

Run/Stop/Pause key  : In RUN, begins
program execut ion.
I f  p rogram is  a l ready  run-
ning, pressing         
s t o p s  p r o g r a m .  I f
encountered in program
as program step, program
s t o p s  a t  t h a t  p o i n t .

S c i e n t i f i c  n o t a t i o n /
Print Program key

Go to  subrou t ine / f lag  key

S ing le  s tep / inc rement

P o l a r  m a g n i t u d e / f r a c t i o n

PAUSE : Momentari ly stops
running program and
t r a n s f e r s  c o n t r o l  t o
keyboard for  1 sec.

 : S e l e c t s
s c i e n t i f i c  n o t a t i o n  d i s -
p l a y .

PRINT:PRGM : Prints
program.

 : Causes  ca lcu la to r
to  beg in  execu t ing  in -
s t r u c t i o n s .

F? : Is flag true? When -

f o l l owed by  des igna to r ,
i t  t e s t s  f l a g .  C l e a r s
f l a g s  a f t e r  t e s t i n g .

 : Moves  ca lcu la to r
forward one step in
program memory.

ISZ : Increments value
i n  I  r e g i s t e r .

 : Conver ts  po la r
magnitude X and angle
Y in X- and Y-registers
to rectangular X and Y
c o o r d i n a t e s .

FRAC : Leaves only
f r a c t i o n a l  p o r t i o n  o f
number  in  X- reg is te r .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

Exponent/absolute value  : Raises number
in  Y- reg is te r  to  power
o f  number  o f  X - reg is te r .

ABS : Gives absolute
power of number in
X - r e g i s t e r .

N a t u r a l  l o g a r i t h m

Anti logari thm/common

P o l a r ,  r e c t a n g u l a r
c o n v e r s i o n / i n t e g e r

Tangent/arc tangent

R e c i p r o c a l / f a c t o r a l

 : Computes natural
l o g a r i t h m  o f  n u m b e r  i n
X - r e g i s t e r .

LOG : Computes common
logari thm of number in
X - r e g i s t e r .

 : N a t u r a l  a n t i l o g a -
r i t h m . Raises e to power
o f  number  in  X- reg is te r .

1 0x  : Common anti loga-
r i t h m . Raises 10 to
power of number in
X - r e g i s t e r .

:  Converts X and Y
rec tangu la r  coord ina tes
placed in X- and Y-
r e g i s t e r s  t o  p o l a r
magnitude and angle.

INT : Leaves only integer
part of number in X-
r e g i s t e r .

 : Computes tangent
o f  v a l u e  i n  X - r e g i s t e r .

T A N -1 : Computes arc
tangent of number in
X - r e g i s t e r .

 : Computes
rec ip roca l  o f  number  in
X - r e g i s t e r .

N! : Computes factoral
o f  number  in  X- reg is te r .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

Square/average   :  C o m p u t e s  s q u a r e  o f
number  in  X- reg is te r .

 : Computes mean

Square  roo t /s tandard
d e v i a t i o n

Accumula te /sub t rac t

D i s p l a y / r e c a l l

Percent/change

(average) of  X
v a l u e s .

 : Computes
root of number
r e g i s t e r .

and Y

square
in X-

S: Computes sample
s tandard  dev ia t ions  o f  X
and Y values.

 : Accumulates
numbers from X- and Y-
reg is te rs  in to  secondary
s t o r a g e  r e g i s t e r s .

 : Sub t rac ts  X  and  Y
values from storage
r e g i s t e r s .

 : Followed by
number key, selects
number of displayed
d i g i t s .

LAST X: Recalls number
d isp layed  be fo re  p rev ious
opera t ion  back  in to
X-register

 :

% CH:
of change

Computes X% of Y.

Computes percent
        from number in

Y- reg is te r  to  number  in
X - r e g i s t e r .

9-26



TM 5-6675-323-14

9-5. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

a.  Be fo re  You Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your before (B) PMCS.

b. Whi le You Operate. Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c . After You Operate. Be sure to perform your af ter  (A) PMCS.

d . I f  Your Equipment Fai ls to Operate. Troubleshoot wi th proper equipment.
Report  any def ic iencies using the proper forms. See DA Pam 738-750.

9-5.1 PMCS Procedures.

a . PMCS are designed to keep the equipment in good working condition by
per fo rm ing  per iod ic  se rv i ce  tasks .

b. Service intervals provide you, the operator, with time schedules that
determine when to perform speci f ied service tasks.

c . The  “Equ ipment  i s  No t  Ready /Ava i lab le  I f ”  co lumn is  used  fo r i d e n t i f i c a t i o n  o f
cond i t i ons  tha t  make  the  equ ipment  no t  ready /ava i lab le  fo r  read iness  repor t ing
purposes or denies use of  the equipment unt i l  correct ive maintenance is performed.

d . I f  your  equ ipment  fa i l s  to  opera te  a f te r  PMCS is  per fo rmed,  immed ia te ly
r e p o r t  t h i s  c o n d i t i o n  t o  y o u r  s u p e r v i s o r .

e. Perform weekly as wel l  as before operat ion i f  you are the assigned operator
and have not operated the i tem since the last  weekly or i f  you are operat ing the
i t e m  f o r  t h e  f i r s t  t i m e .

f .  I tem number  co lumn. I tem numbers are assigned in chronological  ascending
sequence  regard less  o f  i n te rva l  des igna t ion . These numbers are used for your “TM
Number” Column on DA Form 2404, Equipment Inspection and Maintenance Worksheet
in recording resul ts of  PMCS.

g .  I n t e r v a l  c o l u m n s . This column determines the t ime per iod designated to
perform your PMCS.

h. I tem to be inspected and procedures column. T h i s  c o l u m n  l i s t s  f u n c t i o n a l
groups and their  respect ive assembl ies and subassembl ies as shown in the Maintenance
A l loca t ion  Char t  (Append ix  B) . The appropr iate check or service procedure fo l lows
the  spec i f i c  i tem to  be  inspec ted .

i . E q u i p m e n t  i s  n o t  r e a d y / a v a i l a b l e  i f :  c o l u m n .  T h i s  c o l u m n  i n d i c a t e s  t h e
reason or cause why your equipment is not  ready/avai lable to perform i ts pr imary
miss ion .
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j . L i s t  o f  too ls  and  mate r ia l s  requ i red  fo r  PMCS is  as  fo l lows :

I t e m Q u a n t i t y

Brush 1 ea

Cheesecloth ( I tem 7, Appendix E) a r

Calculator Head-Cleaning Card 1 ea

Isopropy l  A lcoho l  ( I tem 4 ,  Append ix  E) a r

Cotton Swabs (Item 8, Appendix E) a r
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TM 5-6675-323-14

NOTE

I f  the equipment must be kept in cont inuous operat ion, check and service
only those i tems that can safely be checked and serviced without dis-
t u r b i n g  o p e r a t i o n . Make the complete checks and services when the
equipment can be shut down.

B - Before W - Weakly AN - Annually
D - During

(Number) - Hundreds of Hours
M - Monthly S - Semiannually

A - After Q . Quarterly BI - Biennially

lTEM
N O

1 B

ITEM TO BE INSPECTED

PROCEDURE

QUANTITY PROCESSING SYSTEM (PLANIMETER)

Inspec t  P lan imeter .

1.

2 .

3 .

Check wheels,  lens tracing assembly,  axle,  and
p a p e r  d i s k  f o r  d i r t ,  c r a c k s ,  a n d  b r e a k s .  C l e a n
w i t h  s o f t  b r u s h . Replace paper disk as needed
(paragraph  9 -10 .4 ) .

Check  p lan imete r  d r i ve  gears  fo r  d i r t  o r
breaks. Check for  jammed or loose dr ive gears.

Check tef lon guide washer underneath t racing lens
f o r  c r a c k s ,  d i r t ,  o r  l o o s e n e s s .  C l e a n  w i t h  s o f t
brush. Replace teflon guide washer as needed
(para raph  9 -10 .2 ) .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Components
a r e  d i r t y
or  broken.

Drive gears
are damaged.

Te f lon  gu ide
washer is
d i r t y  o r
cracked.
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Table 9-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont
B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannuelly
A-After Q - Quarterly B l - Biennially

lTEM
N O

2

l N -
TER-
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

QUANTITY PROCESSING SYSTEM (PLANIMETER) - Cont

Inspect  L inear Measur ing Probe.

1.

2 .

3 .

Check case, stand, guiding wheel,  and gears for
c r a c k s ,  b r e a k s ,  o r  d i r t .  C l e a n  w i t h  s o f t  b r u s h .

Clean base of measuring

Remove d i r t  f rom l inear
w i t h  s o f t  b r u s h .

p robe  w i th  so f t  b rush .

measuring probe gears

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

L i n e a r
measuring
probe  i s
damaged.

L i n e a r
measuring
probe  i s
d i r t y .
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Table 9-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B . Before W - Weekly AN - Annually
D - During

(Number) - Hundreds of Hours
M . Monthly S - Semiannually

A - After Q - Quarterly BI - Biennially

ITEM
NO

3

lN-
TER
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

QUANTITY PROCESSING SYSTEM (PLANIMETER) - Cont

Inspect Calculator.

1. Inspec t  keyboard ,  ba t te ry  pack ,  d i sp lay ,  and
cas ing  fo r  c racks  o r  b reaks . Rep lace  ca lcu la to r
as needed.

CAUTION

Do no t  a l l ow a lcoho l  to  touch  any  par t  o f
t h e  c a l c u l a t o r . Damage to calculator could
r e s u l t .

2 . I n s p e c t  c a l c u l a t o r  b a t t e r y  p a c k  c o n t a c t s .  C l e a n
with cot ton swabs moistened with alcohol .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

C a l c u l a t o r
is damaged,

B a t t e r y
pack con-
t a c t s  a r e
d i r t y .
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Table 9-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually
D - During M - Monthly

(Number) - Hundreds of Hours
S - Semiannually

A - After Q - Quarterly Bl - Biennially

lTEM
NO,

3

3

9-32

B

M

ITEM TO BE INSPECTED

PROCEDURE

QUANTITY PROCESSING SYSTEM (PLANIMETER) - Cont

I nspec t  Ca lcu la to r  -  Con t

3 . Inspect r ibbon cable and power jacks for  cracks
o r  b reaks .

4 .  W i p e  d i r t  a n d  d u s t  f r o m  c a l c u l a t o r  w i t h  s o f t
c l o t h .

CAUTION

Use head cleaning card only af ter cont inued
use of  preprogrammed card. Head cleaning
card  i s  ab ras ive . Damage to calculator
r e a d e r  c o u l d  r e s u l t .

5.  Clean magnet ic card reader heads with head
c lean ing  ca rd .

Wipe magnet ic cards with soft  c loth moistened
w i t h  a l c o h o l .

For Readiness
Report ing,
Equipment Is
Not Ready/
Available If:

Ribbon
cab le  o r
power jacks
are damaged.

I N  
TER
VAL
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Table 9-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually

(Number) - Hundreds of Hours

A - After Q - Quarterly BI - Biennially
— .

ITEM
NO.

4 B

ITEM TO BE INSPECTED

PROCEDURE

QUANTITY PROCESSING SYSTEM (PLANIMETER) - Cont

Inspect Auto-Scaler.

1.

2 .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

A u t o - s c a l e r
is damaged.

Power
jacks  a re
broken or
l o o s e .
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Table 9-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually

(Number) - Hundreds of Hours

A - After Q - Quarterly BI - Biannually

ITEM
NO.

5

IN-
TER-
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

QUANITITY PROCESSING SYSTEM (PLANIMETER) - Cont

Inspec t  Foo t  Swi tch .

1.

2 .

Inspect foot switch for cracks or breaks.

Inspec t  foo t  sw i t ch  co rd  fo r  f rays  o r  b reaks .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Foot switch
is damaged.

Foo t  sw i tch
c o r d  i s
damaged.
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Table 9-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually  (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

6

lN-
TER-
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

1.

2 .

Inspect  pen for  cracks or  breaks.

Inspec t  po in t  coun te r  pen  co rd  fo r  b reaks  o r
f r a y s .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

P o i n t
counter pen
is damaged.

P o i n t
counter pen
cord  i s
damaged.
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9 - 6 .

9 - 6 . 1

to be

b .
f r o n t

OPERATION UNDER USUAL CONDITIONS.

Assembly and Preparat ion for  Use.

Remove auto-scaler from case. Set on table near drawing, map, or photograph
measured.

Remove calculator  f rom case. P lace  on  top  o f  au to -sca le r  w i th  keyboard  fac ing
o f  a u t o - s c a l e r .

CAUTION

Do not p lug power t ransformer into power supply rated over 125 V ac.
Permanent damage to auto-scaler may occur.

c . P lug  au to -sca le r  power  t rans fo rmer  p lug  in to  power  supp ly  jack  on  au to -sca le r
back panel .
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CAUTION

d .

e .

f .

A r rows  on  ca lcu la to r  and  r ibbon  cab le  mus t  a l i ne .  Damage to  ca lcu la to r
may occur i f  cable is  p lugged in backward.

P lug  au to -sca le r  r i bbon  cab le  in to  cab le  jack  in  back  o f  ca lcu la to r .

CAUTION

Do not p lug power t ransformer into power supply rated over 125 V ac.
Permanent damage to calculator may occur.

P lug  ca lcu la to r  power  t rans fo rmer  in to  power  jack  on  ca lcu la to r  back  pane l .

CAUTION

Always carry planimeter by top. Damage to planimeter o rmisalinement may
occu r .

Careful ly  remove planimeter f rom case. Place planimeter on table near auto-
s c a l e r .

g. Plug planimeter into E2 encoder socket on auto-scaler back panel.
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h. Remove remote t racer swi tch f rom case. Plug into PRINT input jack on auto-
scaler  back panel .

i .  Mount  remote  t racer  sw i tch  on  mount ing  base  a t  end  o f  p lan imete r  t racer  a rm by
pressing against  mount ing base.

j .  Remove planimeter antenna from case. Screw in to  ho le  on  top  o f  p lan imete r
body.

k .  A t tach  remote  t racer  sw i t ch  w i res  to  t racer  a rm w i th  snap-on  connec to rs .

l . Remove cap from antenna and guide remote tracer switch wires through slot ted
end of  antenna. Replace cap.
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m.  Remove  foo t  sw i t ch  f rom car ry ing  case . Plug into CLEAR, INIT, or ACCU input
jack  on  au to -sca le r  back  pane l .

n . I f  using point  counter pen, remove from case. Plug into POINT COUNT jack on
au to -sca le r  back  pane l .

o . I f  using l inear measur ing probe, remove from case. Plug into E1 e n c o d e r
socket  on auto-scaler  back panel .

p . Plug both power t ransformers into 120 V ac out lets.

9-6.2 O p e r a t i n g  P r o c e d u r e s . The QPS provides for est imat ion of  d istance, area,
per imeter and volume of  geographic shapes found on maps, drawings,  and aer ia l
photographs. I t  i s  p r e c i s e l y  s e t  a n d  a l i n e d  a t  t h e  f a c t o r y .  F a c t o r y  d e t e r m i n e d
va lues ,  necessary  fo r  accura te  ca lcu la t ions  and  es t imat ions ,  a re  d i f fe ren t  fo r  each
QPS. The formulas and values on the Cal ibrat ion Records Sheet,  provided with the
equipment,  must be used in order to obtain correct  resul ts f rom measurements.

INDEX OF OPERATING PROCEDURES

PROCEDURE

Al inement of Linear Measuring Probe

Al inement of  Planimeter with Lens Tracing Assembly

Al inement of  Planimeter with Needle Tracing Assembly

Area Measurements on Aerial Photographs of Unknown Scale
o r  M a g n i f i c a t i o n

Diverging Volume Runs

Ins ta l l i ng  B lank  Car t r idge  in  Po in t  Counte r  Pen

I n s t a l l i n g  P a p e r  i n  C a l c u l a t o r

Layout Work in Linear Measuring Probe

Linear Measurements on Aer ia l  Photographs of
Unknown Scale or Magnif icat ion

Linear Measuring Probe Measurements without
t h e  c a l c u l a t o r

Loading Magnetic Cards

Manual Program Loading

Measuring Areas to be Added and/or Subtracted

Measuring Areas with Planimeter

PARAGRAPH

9-6.2 N

9-6.2 1

9-6.2 M

9-6.2 ae

9-6 .2  z

9-6.2 g

9 - 6 . 2  f

9 -6 .2  u

9-6.2 ad

9-6.2 V

9-6.2 h

9 - 6 . 2  i

9 - 6 . 2  t

9-6.2 o
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INDEX OF OPERATING PROCEDURES - Cont

PROCEDURE

Measuring Areas Without the Calculator

Measuring Lengths with Linear Measuring Probe
to be Added and/or Subtracted

Measuring Surface Area of Slope

Measuring Slopes to be Added and/or Subtracted

Merging Volume Runs

Mounting Draft ing Bridge Assembly

Mount ing Linear Measuring Probe in Stand

Mount ing Magnif ier  in Lens Tracing Assembly

Mounting Needle Tracing Assembly

Mounting Tracer Arm Extension Assembly

Point Counts with Point Counter Pen
and Constants

Print ing Out Programs

Out-of-Phase Adjustments

Recording Program on Magnetic Card

Standard Volume Run Using Contour Method

Ver t i ca l  Cross  Sec t ions

Volume Erase Procedure

INDEX OF TABLES

SUBJECT

Preprogrammed Subroutines
( P r o g r a m s  I ,  I I ,  I I I ,  a n d  I V )

Preprogrammed Keystroke Entries
( P r o g r a m s  I ,  I I ,  I I I ,  a n d  I V )

PARAGRAPH

9 - 6 . 2  s

9 -6 .2  p

9-6.2 q

9 - 6 . 2  r

9 -6 .2  y

9 -6 .2  a

9-6 .2  e

9-6 .2  d

9-6 .2  c

9 -6 .2  b

9-6.2 w

9 - 6 . 2  j

9-6.2 ac

9-6 .2  k

9 -6 .2  x

9-6.2 aa

9-6.2 ab

TABLE NO.

9 -2

9 -3

Preprogrammed Diagnost ic Entr ies 9 -4
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a . Mount ing  d ra f t i ng  b r idge  assembly .

(1)  Loosen thumbscrew holding encoder housing on planimeter.

(2)  Grasp encoder housing and s l ide of f  mount ing bar.

( 3 )  S l i d e  e n c o d e r  o n t o  d r a f t i n g  b r i d g e  m o u n t i n g  b a r  u n t i l  i t  f i t s  s n u g l y
aga ins t  d ra f t i ng  b r idge  base .

(4 )  T igh ten  thumbscrew to  secure .

(5) Remove remote t racer switch f rom end of  p lanimeter.

(6 )  Mount  remote  t racer  sw i tch  on  mount ing  base  o f  d ra f t i ng  b r idge .
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b .  Mount  t racer  a rm ex tens ion  assembly .

(1)  Remove desired lengths of  t racer arm extension f rom case.

CAUTION

Do not release hold on planimeter when tracer arm is removed. Planimeter
w i l l  t u r n  o n  i t s  s i d e . Damage to planimeter disk may occur.

(2)  Loosen two thumbscrews at  back of  t racer arm.

(3 )  Ho ld  t racer  a rm w i th  one  hand .  Wi th  o ther  hand ,  s l i de  t racer  a rm ou t  o f
p lan imete r  base .

( 4 )  W h i l e  s t i l l  h o l d i n g  p l a n i m e t e r ,  s l i d e  o n e  e n d  o f  e x t e n s i o n  a r m  i n t o
t racer  a rm s lo t  on  p lan imete r  base . Move extension arm unt i l  groove in end l ines up
wi th  v iew ho le  in  t racer  a rm s lo t .

NOTE

Dif ferent t racer arm lengths with same tracer arm can be obtained by
loosening two thumbscrews and sl id ing tracer arm in and out of  i ts
s l o t . Tracer arm lengths should be premarked short ,  medium, or long.
I f  any  o ther  t racer  a rm leng th  i s  des i red ,  p lan imete r  mus t  be  rea l ined .

( 5 )  T i g h t e n  t w o  t h u m b s c r e w s  t o  s e c u r e  t r a c e r  a r m  e x t e n s i o n .  B e  s u r e  l e n s
t rac ing  assembly  i s  f l a t  on  tab le  su r face .

(6)  Readjust  encoder and remote t racer swi tch wires through antenna.
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c . Mounting needle tracing assembly.

(1) Remove remote tracer switch from lens tracing assembly.

CAUTION

Hold  t racer  a rm wh i le  remov ing  lens  t rac ing  assembly .  P lan imete r  w i l l
t u r n  o n  i t s  s i d e . Damage to planimeter disk may occur.

(2) Loosen setscrew. Slide lens tracer assembly from tracer arm, remove.

(3 )  S l ide  need le  t rac ing  assembly  on to  t racer  a rm.  T igh ten  se tsc rew to
secure.

(4)  Screw remote t racer swi tch mount ing base into needle t racing assembly.
Snap remote t racer switch into needle t racing assembly.
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d.  Mount ing  magn i f ie r  i n  lens  t rac ing  assembly .

(1 )  Remove  magn i f i e r  l ens  f rom car ry ing  case .

CAUTION

D o  n o t  t o u c h  o p t i c a l  s u r f a c e  w i t h  b a r e  f i n g e r s .  V i e w i n g  w i l l  b e
impa i red .

(2 )  Ho ld ing  lens  by  edges ,  d rop  in to  mount ing  ho le .

(3 )  P ress  lens  in to  p lace  w i th  f i nger  wrapped  in  t i ssue .

e . Mount ing l inear measur ing probe in stand.

(1)  Remove I inear measur ing probe and probe stand f rom case.

(2) Remove two thumbscrews on front  of  probe stand that  hold s lot ted plate.
Remove slot ted plate.
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(3 )  P lace  l i near  measur ing  p robe  in to  recess  under  s lo t ted  p la te .

(4 )  Se t  l i near  measur ing  p robe  so  tha t  a l i nement  s tud  i s  in  cen te r  o f  recess
a n d  f a c i n g  f r o n t .

( 5 )  R e i n s t a l l  s l o t t e d  p l a t e .  S e c u r e  w i t h  t w o  t h u m b s c r e w s .

f .  I n s t a l l i n g  p a p e r  i n  c a l c u l a t o r .

(1 )  Open  paper  ro l l  cover . Remove empty core from paper well.

(2) Remove first two inches of paper from new roll before installing.

( 3 )  F o l d  a n d  c r e a s e  l e a d i n g  e d g e  o f  p a p e r .

(4 )  Inser t  l ead ing  edge  o f  paper  in to  s lo t  a t  bo t tom o f  paper  we l l .

(5)  Turn calculator OFF/ON switch to ON.

(6) Press paper advance button unt i l  leading edge of  paper becomes vis ib le
beneath tear bar.

(7) Place roll of paper in paper well. Close paper roll cover.
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g . I n s t a l l i n g  b l a n k  c a r t r i d g e  i n  p o i n t  c o u n t e r  p e n .

CAUTION

C a r t r i d g e  i s  s p r i n g - l o a d e d .  D o  n o t  l e t  s p r i n g  f a l l  o u t .  P e n  w i l l
no t  work  w i thou t  sp r ing .

(1 )  Grasp  po in t  coun te r  pen

(2 )  Remove  ink  ca r t r i dge .

( 3 )  I n s e r t  b l a n k  c a r t r i d g e .

(4) Screw two halves of pen

h .  Load ing  magne t i c  ca rds .

at  both ends. Unscrew two halves of pen.

back  toge ther .

( 1 )  T u r n

( 2 )  T u r n

( 3 )  T u r n

calculator ON/OFF switch to ON.

MAN/TRACE/NORM switch to MAN.

PRGRM/RUN switch to RUN.

CAUTION

Hold magnet ic cards by the edge. Be sure hands are c lean. Grease,
oi l ,  or  other mater ia ls can damage magnet ic cards.

Do not cont inue to hold card af ter  i t  is  grasped by feed mechanism.
Damage to magnet ic card or  calculator  may occur.

( 4 )  I n s e r t  m a g n e t i c  c a r d  i n t o  r e a d e r . I f  ca lcu la to r  d i sp lays  ERROR,  p ress
any key to c lear.

(5)  Pass s ide one of  magnet ic card through reader again.

(6 )  I f  ca lcu la to r  d i sp lays  Crd ,  reverse  ca rd  and  load  s ide  two .
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(7 )  P r in t  ou t  p rogram to  ob ta in  record  o f  p rogram f rom magnet i c  ca rd .

(a) Press  and  keys.

(b) Press PRINT:PRGH key .

NOTE

Printout should have three columns. The  f i r s t  co lumn i s  p rogram s tep
number,  the second column is keystrokes entered, and the third column
shows key codes for  the key stroke entr ies.

To stop printout at any point, press      key.

T o  s t a r t  o v e r  a t  b e g i n n i n g  o f  p r o g r a m ,  p r e s s    k e y .

i .  M a n u a l  p r o g r a m  l o a d i n g .  P r o g r a m s  a r e  l o a d e d  a s  a  s e r i e s  o f  k e y s t r o k e s .  T h e
ca lcu la to r  w i l l  d i sp lay  two  g roups  o f  numbers  dur ing  the  course  o f  p rogramming .  The
t h r e e  d i g i t  d i s p l a y  t o  t h e  l e f t  i s  t h e  p r o g r a m  s t e p  n u m b e r .  T h e  d i g i t s  t o  t h e  r i g h t
are key code numbers identifying keys pressed by row and column. Keystrokes that
make up the program are stored in the program memory of  the calculator.  The program
memory has a storage capacity of 224 steps.

(1) Turn calculator OFF/ON switch to ON.

(2) Turn MAN/TRACE/NORM switch to MAN.

(3) Turn PRGM/RUN switch to PRGM.

(4) Press q and CL PRGM keys.

NOTE

Pressing q and CL P R G M  clears calculator  memory of  any previous programs.

(5) Determine and wri te down natural  sequence of  keystrokes that  are required
to  per fo rm func t ions  in  p rogram.

(6 )  Ass ign  p rogram an  iden t i f y ing  labe l  by  p ress ing  ~ key fo l lowed by one of
t h e  f o l l o w i n g  k e y s :  q  t h r o u g h  E ,  a  th rough  e ,  o r  ~ t h r o u g h  q .

NOTE

Two different programs cannot be given the same label on same magnetic
card at  same t ime in calculator memory.

(7 )  Key  in  keys t rokes  o f  p rogram de te rmined  in  s tep  c .
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NOTE

Excep t  fo r  the  fo l l ow ing  seven  func t ions ,  a l l  f unc t ions  can  be  recorded ,
q CL PRGM, H , ~ , ~ DEL, ~ , D , and q PRINT:PRGM

are used to load, edi t  and modify programs.

( 8 )  P r i n t  o u t  p r o g r a m  t o  v e r i f y .

(a) Press ~ .

(b) Press ~ and P R I N T : P R G M  k e y s .

j .  P r i n t i n g  o u t  p r o g r a m s .  A l l  p r o g r a m s  s h o u l d  b e
ver i fy the program, and provide a copy of  the program
damaged o r  los t .  The  p r in tou t  can  be  used  to  record
magnet ic card.

p r i n t e d  o u t . The printout can
should the magnet ic card get
a ver i f ied program onto a

(1 )  Load  con ten ts  o f  magne t i c  ca rd  in to  ca lcu la to r  memory .

(a)  Turn calculator ON/OFF switch to ON.

(b) Turn MAN/TRACE/NORM switch to MAN.

(c) Turn PRGM/RUN switch to RUN.

CAUTION

H o l d  m a g n e t i c  c a r d  b y  e d g e .  B e  s u r e  h a n d s  a r e  c l e a n .  G r e a s e ,  o i l ,
or other materials can damage magnetic card.

Do not cont inue to hold card af ter  i t  is  grasped by feed mechanism.
Damage to magnetic card or calculator may occur.

( d )  I n s e r t  m a g n e t i c  c a r d  i n t o  r e a d e r .  I f  c a l c u l a t o r  d i s p l a y s  e r r o r ,
press any key to c lear .

(e )  I f  ca lcu la to r  d i sp lays  Crd ,  reverse  ca rd  and  load  s ide  two .

(2 )  To  ob ta in  p r in tou t  o f  p rogram now loaded  in to  ca lcu la to r  memory :

( a )  P r e s s  ~ k e y .

(b) Press El and P R I N T : P R G M  k e y s .

(c )  To  s top  p r in tou t  a t  any  t ime,  p ress  D!El k e y .

( d )  T o  r e t u r n  t o  b e g i n n i n g  o f  p r o g r a m ,  p r e s s  IK!Il k e y .

( 3 )  T o  o b t a i n  p r i n t o u t  o f  m a n u a l l y  l o a d e d  p r o g r a m  f o l l o w  a b o v e  s t e p s  a f t e r
key ing  las t  keys t roke .
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(4 )  Use  p r in tou t  to  ve r i f y  p rogram,  and  load  magnet i c  ca rd .

k.  Recording program on magnet ic card.

(1 )  Manua l I y  en te r  des i red  p rogram in to  ca lcu la to r  memory  (paragraph  9 -6 .2 i ) .

( 2 )  O b t a i n  p r i n t o u t  t o  v e r i f y  p r o g r a m .

( a )  P r e s s  ECDIl k e y .

(b) Press q and PRINT:PRGM k e y .

NOTE

I f  p r in tou t  does  no t  ve r i f y  p rogram,  repea t  s teps  (1 )  and  (2 ) .

(3) Set PRGM/RUN switch to PRGM.
n k e y .

(4) Select uncl ipped and unmarked

If  d isplay does not show 000 or 001, press

magnet ic card f rom packet of  cards.

CAUTION

l Ho ld  magne t i c  ca rd  by  the  edge .  Be  su re  hands  a re  c lean .  Grease ,  o i l ,
and other materials can damage magnetic card.

. Do not cont inue to hold card af ter  i t  is  grasped by feed mechanism. Damage
to magnetic card may occur.

(5 )  Load  s ide  one  o f  magne t i c  ca rd  th rough  reader .  I f  d i sp lay  ind ica tes
ERROR, press any key to clear.

(6 )  Pass  s ide  one  th rough  reader  aga in .  I f  ca lcu la to r  d i sp lays  Crd ,  reverse
card and load s ide two.

( 7 )  P r i n t  o u t  p r o g r a m  t o  v e r i f y .

(8 )  Mark  magnet i c  ca rd  to  iden t i f y  p rogram.

(9 )  To  p ro tec t  con ten ts  o f  magne t i c  ca rd  f rom be ing  e rased ,  cu t  co rners  o f
card along notches.
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1. A l inement  o f  p lan imeter  w i th  lens  t rac ing  assembly .  A l inement  o f  the
planimeter provides informat ion needed to make area and volume measurements.  Using
the  tes t ing  p rocedure  p rov ides  va lues  needed  to  check  a l inement  w i th  fac to ry
d e t e r m i n e d  v a l u e s  a n d  p r o v i d e s  a  c o n s t a n t  i n  d e t e r m i n i n g  a d d i t i o n a l  m e a s u r e m e n t s  a n d
c a l c u l a t i o n s . Test measurement is made with the test rule.  Measurement with the
tes t  ru le  t races  a  c i r c le  w i th  a  two  inch  rad ius .  The  a rea  o f  tha t  c i r c le  has  a
fac to ry  de te rmined  a rea  AT ,  found  on  the  Ca l ib ra t ion  Records  Shee t  p rov ided  w i th
the equipment.

(1)  Assemble QPS using the planimeter wi th lens t racing assembly.

( 2 )  A c t i v a t e  Q P S :

(a )  P lug  foo t  sw i tch  in to  CLEAR inpu t  jack  on  back  pane l  o f  au to -sca le r .

(b) Plug remote tracer switch into ACCU input jack on back panel  of  auto-
s c a l e r .

(c )  P lug  p lan imete r  in to  E1 ,  encoder  socke t  on  back  pane l  o f  au to -sca le r .

(d )  P lug  power  t rans fo rmer  cab le
a u t o - s c a l e r .

(e )  P lug  power  t rans fo rmer  cab le

( f )  P lug  power  co rd  in to  back  o f

into power supply jack on back panel  of

i n t o  w a l l  o u t l e t .

c a l c u l a t o r .

( g )  p l u g  p o w e r  c o r d  i n t o  w a l l  o u t l e t .

( h )  S e t  e n c o d e r  0 F F / E2 / E1 sw i tch  on  back  pane l  o f  au to  sca le r  to  E1 .

( l )  Set AUDIO/OFF switch on back panel  of  auto-scaler to AUDIO.

( j )  Se t  au to -sca le r  B /ACCU/A/OFF sw i tch  to  A .

(k)  Set auto-scaler MAN/AUTO switch to AUTO.

( l )  Se t  au to -sca le r  X-memory  sw i tch  to  1 .

(m) Set calculator OFF/ON switch to ON.

(n) Set calculator MAN/TRACE/NORM switch to NORM.

(o) Set calculator PRGM/RUN switch to RUN.

(p) Press following keys: ~ , ~ , q , and l-l .

(3)  Remove Y-shaped test  ru le f rom carry ing case.

(4 )  Tape  p iece  o f  paper  to  tab le .

(5 )  Draw a  hor i zon ta l  l i ne  12  inches  long .

(6 )  P lace  p lan imete r  on  paper  so  i t  s t radd les  l i ne  d rawn.
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(7) Hold t racer arm in place and turn wheels on planimeter so that wheel  axle
forms 90 degree angle wi th t racer arm.

(8 )  Press  po in t  o f  Y -shaped  tes t  ru le  in to  paper  on  hor i zon ta l  l i ne .

(9 )  P lace  lens  t rac ing  assemb ly  so  tha t  recessed  end  o f  Y -shaped  tes t  ru le
res ts  aga ins t  edge  o f  l ens .

(10)  Press  edge  o f  l ens  so  tha t  i t  r i des  aga ins t  i ns ide  edges  o f  tes t  ru le
recess.

(11 )  C lea r  au to -sca le r  by  p ress ing  and  re leas ing  foo t  sw i t ch .

NOTE

I f  p lan imete r  i s  a l lowed to  s l ip ,  a rea  measured  w i l l  no t  be  ac tua l  a rea
o f  t e s t  r u l e ,  a n d  r e s u l t s  w i l l

(12 )  Keep  lens  f i rm ly  p ressed
circ le by moving lens around center
p o i n t .

(13 )  Repea t  s teps  (9 )  th rough

be  inaccura te .

a g a i n s t  t e s t  r u l e . Slowly trace 360 degree
o f  t e s t  r u l e . S top  when you  re tu rn  to  s ta r t ing

(12)  fou r  t imes . R e p o s i t i o n  t e s t  r u l e  a t  d i f f e r e n t
po in t -on- l i ne -a f te r  th ree  rneasure rnen ts . -

(14) Average the pulse counts shown on the LED display af ter  test  measurement
t o  o b t a i n  RT v a l u e .

NOTE

I f  QPS is  be ing  in i t i a l l y  a l ined  w i th  p remarked  t racer  a rm leng ths ,  compare
a v e r a g e  RT value to R T va lue  found  on  Ca l ib ra t ion  Record  Shee t  p rov ided
with equipment.

Move lens tracer in 1/4 inch increment to bring "RT value" within RT value
found on Cal ibrat ion Record Sheet provided with equipment.

I f  average  RT va lue  i s  no t  w i th in  ±0 .2% o f  fac to ry  de te rmined  RT v a l u e
the  p lan imete r  may  be  de fec t i ve .  Repeat  a l inement  p rocedure .  No t i f y
d i rec t /genera l  suppor t  ma in tenance  fo r  se rv ice  o r  rep lacement .

I f  us ing  p reprogrammed cards ,  manua l  ca lcu la t ion  o f  CA ( c a l i b r a t i o n  c o n s t a n t )
is  not  necessary.
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( 1 5 )  F o r  m a n u a l  c a l i b r a t i o n  o f  CA :

P r e s s  @Il key  to  per fo rm the  fo l low ing  equa t ion .

C A  =  (SHORX  SVERT)  x AT

R T

S H O R

= Hor izontal  scale of  shape to be measured.

S V E R T

= Vert ical  scale of  shape to be measured.

R T

= Area  o f  tes t  ru le .

RT
= Average of  pulse count reading.

w i t h  t e s t  r u l e

SHOR and SVERT are usually provided with map.

A T  i s  p r e m a r k  v a l u e  o n  t o p  o f  t e s t  r u l e .

RT can be found on Calibration Records Sheet or from average measurements made

(16) Note value of  actual  area measured by test  ru le,  which is premarked on
t o p  o f  t e s t  r u l e .

(17) Use test  rule area and the scale rat io of  shape to be measured to
de te rmine  CA (ca l ib ra t ion  cons tan t ) . CA is needed to perform various measurements.

m. A l inement  o f  p lan imete r  w i th  need le  t rac ing  assembly .

( 1 )  A l i n e m e n t  o f  t h e  p l a n i m e t e r  w i t h  t h e  n e e d l e  t r a c i n g  a s s e m b l y  f o l l o w s  t h e
same procedure
graph  9 -6 .21) .

( 2 )  T h e
i n i t i a l  u s e  o f

( 3 )  T h e

as  a l inement  o f  the  p lan imete r  w i th  the  lens  t rac ing  assembly  (para -

test measurement checks the al inement of  the planimeter with the
the needle t racing assembly.

need le  on  the  need le  t rac ing  assembly  f i t s  in to  the  ho le  on  the  long
test  ru le to make test  measurements.

( 4 )  T h e  a v e r a g e  R
T read ing  ob ta ined  by  fo l low ing  the  s teps  fo r  the  lens

tracing assembly should be within ±0.2% of the R T va lue  g iven  on  Ca l ib ra t ion  Records
Worksheet provided wi th equipment.

(5 )  The  same fo rmu la  i s  used  to  de te rmine  the  ca l ib ra t ion  cons tan t ,  C A .

n .  A l i n e m e n t  o f  l i n e a r  m e a s u r i n g  p r o b e . Provides information needed to make
l inear measurements. Using the test ing procedure provides values needed to check
al inement wi th factory determined values and provides a constant to use in
de te rmin ing  add i t i ona l  measurements  and  ca lcu la t ions .

(1) Assemble QPS with the l inear measur ing probe.
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( 2 )  A c t i v a t e  Q P S :

( a )  P l u g

(b)
a u t o - s c a l e r .

( c )
a u t o - s c a l e r .

(d )
a u t o - s c a l e r .

(e )

( f )

(g )

(h )

( i )

( j )

( k )

( l )

(m)

(n )

(o )

(P)

( 3 )  T a p e

( 4 )  D r a w

Plug

Plug

Plug

Plug

Plug

Plug

Set

Set

Set

Set

Set

Set

Set

Set

foot  switch into CLEAR input jack on back panel  of  auto-scaler.

remote t racer swi tch into ACCU input jack on back panel  of

l i near  measur ing  p robe  in to  E1 , encoder socket  on back panel  of

power transformer cable into POWER supply jack on back panel of

power  t rans fo rmer  cab le  in to  wa l l  ou t le t .

power  co rd  in to  back  o f  ca lcu la to r .

power  co rd  in to  wa l l  ou t le t .

e n c o d e r  0 F F / E2/ E1 switch on back panel  of  auto-scaler  to E1.

AUDIO/OFF switch on back panel of auto-scaler to AUDIO.

auto-scaler B/ACCU/A/OFF switch to A.

auto-scaler MAN/AUTO switch to AUTO.

auto-scaler X MEMORY switch to 1.

calculator OFF/ON switch to ON.

calculator MAN/TRACE/NORM switch to NORM.

calculator PRGM/RUN switch to RUN.

P r e s s  f o l l o w i n g  k e y s :  

p iece  o f  paper  to  tab le .

l i ne  exac t l y  10  inches  long .

(5 )  Labe l  ends  o f  l i ne  A  and  B .

NOTE

Foot switch must remain depressed unt i l  ready to begin measurement,  so
that movement and handl ing of  l inear measur ing probe wi l l  not  increment
coun te r .

(6)  Press CLEAR button on auto-scaler.  .

(7 )  Depress  foo t  sw i tch  to  in i t i a te  ACCU and  f reeze  coun t  a t  ze ro .
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(8 )  P lace  l i near  measur ing  p robe  and  s tand  so  tha t  p r i ck ing  p in  i s  a t
beg inn ing  mark  o f  l i ne .

( 9 )  R e l e a s e  f o o t  s w i t c h .

(10 )  Grasp  p robe  body  and  ro l l  l i near  measur ing  p robe  a long  leng th  o f  l i ne .
S top  when  need le  i s  p rec ise ly  a t  end  o f  l i ne .

( 1 1 )  P r e s s  f o o t  s w i t c h .

(12)  D iv ide  d ig i ta l  readou t  on  LED d isp lay  by  10  to  de te rmine  a l ined  pu lse
coun t  read ing ,  RL.

(13 )  Record  th i s  number .

(14 )  Repea t  s teps  (6 )  th rough  (13)  fou r  t imes .

(15)  Average  the  f i ve  pu lse  coun t  resu l t s  ob ta ined  f rom the  LED d isp lay  a f te r
each test measurement to obtain R L v a l u e .

NOTE

I f  average  RL va lue  i s  no t  w i th in  ±0 .2% o f  fac to ry  de te rmined
R L va lue ,  the  l i near  measur ing  p robe  may  be  de fec t i ve .  Repea t
al inement procedure. Not i f y  d i rec t /genera l  suppor t  ma in tenance  fo r
se rv i ce  o r  rep lacement .

(16 )  Compare  averaqe  RL, value to R L va lue  found  on  Ca l ib ra t ion  Records  Shee t
p r o v i d e d - w i t h

I f  u s i n g

e q u i p m e n t .

preprogrammed
not necessary.

NOTE

c a r d ,  P r o g r a m  I I I ,  m a n u a l  c a l c u l a t i o n  o f  CL i s

(17) Use scale of  map, plan, or bluepr int  being measured to determine C L

( c a l i b r a t i o n  c o n s t a n t ) . C L is  needed to perform var ious measurements.

(18)  Use  the  fo l low ing  equa t ion  to  de te rmine  CL .

C L

= S/R L

S = Scale,  in desired uni ts for  measurements.

R L

can be found on Cal ibrat ion Records Sheet or  f rom average of  test
measurements.
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o . Measur ing areas wi th planimeter.

(1) Assemble QPS with planimeter.

( 2 )  A c t i v a t e  Q P S .

(a )

(b )
a u t o - s c a l e r .

( c )

(d )
a u t o - s c a l e r .

(e )

( f )

(g )

(h )

( i )

( j )

( k )

(1 )

(m)

(n )

( o )

Plug

Plug

Plug

Plug

Plug

Plug

Plug

Set

Set

Set

Set

Set

Set

Set

Set

foot switch into PRINT input jack on back

remote tracer switch into ACCU input jack

p lan imeter  in to  E2 encoder  socke t  on  back

power transformer cable

power transformer cable

power cord into back of

into power supply

i n t o  w a l l  o u t l e t .

c a l c u l a t o r .

pane l  o f  au to -sca le r .

on back panel  of

pane l  o f  au to -sca le r .

jack on back panel  of

power  co rd  in to  wa l l  ou t le t .

e n c o d e r  O F F / E2/ E1 switch on back panel  of  auto-scaler  to E2.

AUDIO/OFF switch on back panel of auto-scaler to AUDIO.

auto-scaler B/ACCU/A/OFF switch to A.

auto-scaler MAN/AUTO switch to MAN.

auto-scaler X MEMORY to 1.

calculator OFF/ON to ON.

calculator MAN/TRACE/NORM switch to NORM.

PRGM/RUN switch to RUN.

( p )  P r e s s  f o l l o w i n g  k e y s :

CAUTION

Hold  magne t i c  ca rds  by  edge .  Be  su re  hands  a re  c lean .  Grease ,  o i l ,  o r
other materials may damage magnetic cards.

(3) Load preprogrammed magnet ic card (paragraph 9-6.2h),  Program I ,  into
c a l c u l a t o r .

(4)  Tape map or drawing to be measured to table.

( 5 )  S e l e c t  c o r r e c t  t r a c e r  a r m  l e n g t h .
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NOTE

Tracer  a rm shou ld  be  shor tes t  one  poss ib le  tha t  w i l l  a l l ow en t i re  shape
to be measured without moving planimeter.

(6 )  A l ine  p lan imete r  w i th  t racer  a rm leng th  se lec ted  (paragraph  9 -6 .2  n ) .

( 7 )  R e c o r d  RT v a l u e . Th is  va lue  i s  to  be  used  in  s tep  (14 ) .

NOTE

Fac to ry  de te rmined  RT value is provided on Cal ibrat ion Records Sheet
provided with equipment. Al inement is  performed as a check.

(8 )  P lace  p lan imete r  near  shape  to  remeasured  so  tha t  l eng th  o f  t racer  a rm
l ies  a long  imag inary  l i ne  th rough  cen te r  o f  shape .

(9 )  Se t  whee ls  so  tha t  the i r  ax les  fo rm 90  degree  ang le  w i th  t racer  a rm.

(10) Make pract ice t race to be sure t racer arm wi l l  cover area in one
o p e r a t i o n .

(11) Select  start ing point  for  measurement on shape where imaginary l ine
crosses boundary of  shape.

( 1 2 )  M a r k  p o i n t .

( 1 3 )  S e t  d o t  i n  l e n s  t r a c i n g  a s s e m b l y  o v e r  s t a r t i n g  p o i n t .

(14 )  En te r  i n to  ca lcu la to r  ho r i zon ta l  and  ve r t i ca l  sca les  o f  shape  and  RT

va lues .

(a) Key in horizontal scale; press   .

(b) Key in vertical; press   .

(c) Key in RT value; press  .

(d )  For  resu l t s  i n  square  fee t  o r  square  fee t  and  ac res ,  p ress  El a n d
d .

NOTE

I f  RT  v a l u e  i s  n o t  e n t e r e d , a l l  r e s u l t s  f r o m  c a l c u l a t o r  w i l l  b e  z e r o .

When resu l t s  a re  p r in ted ,  the  f i r s t  a rea  g iven  w i l l  be  in  square  fee t ,
the second in acres.

(15 )  C lear  au to -sca le r  by  p ress ing  CLEAR bu t ton .
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(16 )  T race  boundary  l i ne  o f  shape  c lockw ise  us ing  do t  i n  l ens  t rac ing
assembly. Stop when you reach start ing point .

(17 )  Press  remote  t racer  sw i tch  to  ac t i va te  ac tua te  func t ion  and  f reeze  coun t .

(18)  Press  foo t  sw i tch  to  ac t i va te  PRINT command.  Ca lcu la to r  w i l l
of  shape in square feet  or  square feet  and acres.

(19) To measure several  shapes, keep foot switch and remote tracer
depressed.

p r i n t  a r e a

sw i tch

(20)  Repos i t i on  p lan imete r  to  nex t  shape  and  repea t  s teps  (11) ,  and  (15)  th rough
(18) .

(21) To change funct ions or change scale of  next  shape to remeasured, press
a n d  r e p e a t  s t e p s  ( 1 4 )  t h r o u g h  ( 1 8 ) .

p . Measur ing areas to be added and/or subtracted.

(1) Assemble QPS with planimeter.

( 2 )  A c t i v a t e  Q P S :

(a )  P lug  foo t  sw i tch  in to  PRINT inpu t  jack  on

(b )  P lug  remote  t racer  sw i tch  in to  ACCU inpu t
a u t o - s c a l e r .

(c )  P lug  p lan imete r  in to  E2 e n c o d e r  s o c k e t  o n

back

j a c k

back

(d )  P lug  power  t rans fo rmer  cab le  in to  power  supp ly
a u t o - s c a l e r .

pane l  o f  au to -sca le r .

on back panel  of

pane l  o f  au to -sca le r .

jack on back panel  of

( e )  P l u g  p o w e r  t r a n s f o r m e r  c a b l e  i n t o  w a l l  o u t l e t .

( f )  P l u g  p o w e r  c o r d  i n t o  b a c k  o f  c a l c u l a t o r .

( g )  P l u g  p o w e r  c o r d  i n t o  w a l l  o u t l e t .

( h )  S e t  e n c o d e r  O F F / E2 / E1 sw i tch  on  back  pane l  o f  au to -sca le r  to  E2 .

( i )  Set AUDIO/OFF switch on back panel  of  auto-scaler to AUDIO.

(J) Set auto-scaler B/ACCU/A/OFF switch to A.

(k) Set auto-scaler MAN/AUTO switch to MAN.

( l )  Set auto-scaler X MEMORY switch to 1.

( m )  S e t  c a l c u l a t o r

( n )  S e t  c a l c u l a t o r

( o )  S e t  c a l c u l a t o r

OFF/ON switch to ON.

MAN/TRACE/NORM switch to NORM.

PRGM/RUN switch to RUN.
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( P )  P r e s s  f o l l o w i n g  k e y s :

(3 )  Se t  up  p lan imete r  fo r  a rea  measurement  (pa ragraph  9 -6 .20) .

(4)  To add areas being measured, in square feet  or  square feet  and acres,
press  .

(5 )  Repos i t i on  p lan imete r  near  nex t  shape  to  be  measured .  Keep  remote  t racer
swi tch depressed.

(6 )  C lear  au to -sca le r  by  p ress ing  CLEAR bu t ton .

(7 )  T race  boundary  l i ne  o f  shape  us ing  do t  on  lens  t rac ing  assemb ly .  S top
when you  reach  s ta r t i ng  po in t .

(8 )  Press  foo t  sw i tch  to  ac t i va te  p r in t  command.

NOTE

C a l c u l a t o r  w i l l  p r i n t  d a t a  o n  a r e a  j u s t  m e a s u r e d .  I t  p r i n t s  a r e a  o f
s ing le  shape  in  square  fee t  f i r s t ,  fo l l owed by  a rea  in  square  fee t  and
ac res . Cur ren t  to ta l  a reas  a re  p r in ted  in  same o rder .

( 9 )  I f  a r e a  i s  t o  b e  s u b t r a c t e d  i n s t e a d  o f  a d d e d ,  p r e s s   a n d  c  f o r
A c t u a t e  r o u t i n e . Repeat measurement procedure.

q . Measur ing surface area of  s lope.

(1) Assemble QPS with planimeter.

( 2 )  A c t i v a t e  Q P S :

(a )  P lug  foo t  sw i tch  in to  PRINT inpu t  jack  on  back  pane l  o f  au to -sca le r .

(b)  Plug remote t racer switch into ACCU input jack on back panel  of
a u t o - s c a l e r .

(c )  P lug  p lan imete r  in to  E2 e n c o d e r  s o c k e t  o n  b a c k  p a n e l  o f  a u t o - s c a l e r .

(d)  Plug power t ransformer cable into POWER supply jack on back panel  of
a u t o - s c a l e r .

( e )  P l u g  p o w e r  t r a n s f o r m e r  c a b l e  i n t o  w a l l  o u t l e t .

( f )  P l u g  p o w e r  c o r d  i n t o  b a c k  o f  c a l c u l a t o r .

( g )  P l u g  p o w e r  c o r d  i n t o  w a l l  o u t l e t .

( h )  S e t  e n c o d e r  0 F F / E2 / E1 sw i tch  on  back  pane l  o f  au to -sca le r  to  E2 .

( i )  Set AUDIO/OFF switch on back panel  of  auto-scaler to AUDIO.
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( j )  Se t  au to -sea le r  B /ACCU/A/OFF sw i tch  to  A .

(k)  Set auto-scaler MAN/AUTO switch to MAN.

( l )  Set auto-scaler X MEMORY switch to 1.

( m )  S e t  c a l c u l a t o r

( n )  S e t  c a l c u l a t o r

( o )  S e t  c a l c u l a t o r

OFF/ON switch to ON.

MAN/TRACE/NORM switch to NORM.

PRGM/RUN switch to RUN.

( p )  P r e s s  f o l l o w i n g  k e y s :

(3 )  Se t  up  p lan imete r  fo r  a rea  measurement  (pa ragraph  9 -6 .20) .

CAUTION

Hold magnet ic cards by edge. Be sure hands
other materials may damage magnetic cards.

a re  c lean . G r e a s e ,  o i l ,  o r

(4 )  Load  p reprogrammed card  (paragraph  9 -6 .2h) ,  P rogram I ,  i n to  ca lcu la to r .

(5)  Tape map or drawing to be measured to table.

(6 )  I f  needed ,  a l ine  p lan imete r  w i th  t racer  a rm leng th  se lec ted  (paragraph
9 - 6 . 2 0 ) . Record  RT v a l u e .

NOTE

Fac to ry  de te rmined  RT value is g iven on Cal ibrat ion Records Sheet
provided with equipment. Al inement is  performed as a check.

(7 )  Pos i t i on  p lan imete r  near  shape  to  be  measured  so  tha t  t racer  a rm l i es
a long  imag inary  l i ne  th rough  cen te r  o f  shape .

(8 )  Se t  whee ls  so  tha t  the i r  ax les  fo rm 90  degree  ang le  w i th  t racer  a rm.

(9 )  En te r  in to  ca lcu la to r  ho r i zon ta l  and  ve r t i ca l  sca les  o f  shape  and  RT

v a l u e .

( a )  K e y  i n  h o r i z o n t a l  s c a l e ;  p r e s s      .

(b) Key in vertical scale; press   .

(c) Key in RT value; press  .

( d )  P r e s s    a n d  d  t o  o b t a i n  r e s u l t s  i n  s q u a r e  f e e t  o r  a c r e s .
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NOTE

Slope  ra t io  shou ld  be  g iven . Slope rat io can be determined by using the
g i v e n  h o r i z o n t a l  s c a l e  a n d  v e r t i c a l  s c a l e .

h o r i z o n t a l  s c a l e i n v e r t  t o v e r t i c a l  s c a l e  =  s c a l e  r a t i o
v e r t i c a l  s c a l e h o r i z o n t a l  s c a l e

Example: horizontal scale = 10 =  1 / 5  i n v e r t  t o  5 / 1  o r  5 : 1  s c a l e  r a t i o

v e r t i c a l  s c a l e 50

(e) Key in ratio slope; press  and b.

(9 )  P ress  CLEAR bu t ton  to  c lea r  au to -sca le r .

(10 )  T race  boundary  o f  shape  us ing  do t  i n  lens  t rac ing  assemb ly .  S top  when
you  reach  the  s ta r t ing  po in t .

(11) Press foot  switch to act ivate PRINT command and freeze count.

NOTE

C a l c u l a t o r  w i l l  p r i n t  a r e a  o f  s h a p e . Hor i zon ta l  a rea  in  square  fee t  w i l l
be  p r in ted  f i r s t ,  fo l l owed by  the  t rue  sur face  a rea  in  square  fee t .

(12 )  Keep ing  foo t  sw i tch  depressed ,  repos i t i on  p lan imete r  near  nex t  shape  to
be measured.

(13 )  Repea t  s teps  (9 )  th rough  (11 ) .

Measur ing  s lopes  to  be  added  and /o r  sub t rac ted .  Th is  p rocedure  fo l l ows
measur ing  su r face  a rea  o f  s lope  (pa ragraph  9 -6 .2q )  s teps  (1 )  th rough  (9 ) . A f t e r
comp le t ing  s teps  (1 )  th rough  (9 ) ,  fo l l ow the  s teps  p rov ided  be low to  add  o r  sub t rac t
from slope measurement obtained.

(1 )  I f  s lope  to  be  measured  w i l l  be  added ,  p ress   .

( 2 )  I f  s l o p e  t o  b e  m e a s u r e d  w i l l  b e  s u b t r a c t e d ,  p r e s s   a n d  c .

(3 )  P ress  CLEAR bu t ton  to  c lea r  au to -sca le r .

(4 )  T race  boundary  o f  shape  us ing  do t  i n  lens  t rac ing  assemb ly .  S top  when
y o u  r e a c h  s t a r t i n g  p o i n t .

(5)  Depress foot  switch to act ivate PRINT command and freeze count.
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NOTE

Calcu la to r  w i l l  p r in t  ho r i zon ta l  and  t rue  s lope  su r face  a rea  o f  shape
las t  measured ,  fo l l owed by  to ta ls  (added  o r  sub t rac ted)  o f  ho r i zon ta l
a n d  t r u e  s l o p e  s u r f a c e  a r e a s .

(6 )  Keep ing  foo t  sw i tch  depressed ,  repos i t i on  p lan imete r  near  shape  to  be
measured.

(7) Make next measurement.

(8 )  I f  change  i s  made in  p lan imete r  func t ion  o r  i f  new sca les  o r  s lope  ra t ios
a r e  u s e d ,  p r e s s  q  t o  i n i t i a t e  m e a s u r e m e n t . Begin measurement procedures.

s . Measur ing  a reas  w i thou t  the  ca lcu la to r .

(1) Assemble QPS with planimeter.

( 2 )  A c t i v a t e  Q P S :

( a )  P l u g

( b )  P l u g

( c )  P l u g
a u t o - s c a l e r .

( d )  P l u g

( e )  P l u g

( f )  P l u g

( g )  S e t

( h )  S e t

( i )  S e t

( j )  S e t

( k )  S e t

( l )  S e t

(3) Tape map

foot switch into ACCU input jack on back panel  of  auto-scaler.

planimeter into E2 encoder socket  on back panel  of  auto-scaler .

power transformer cable into POWER supply jack on back panel of

power  t rans fo rmer  cab le  in to  wa l l  ou t le t .

power  co rd  in to  back  o f  ca lcu la to r .

power  co rd  in to  wa l l  ou t le t .

e n c o d e r  O F F / E2/ E1 switch on back of  auto-scaler  to E2.

AUDIO/OFF switch on back panel of auto-scaler to AUDIO.

auto-scaler B/ACCU/A/OFF switch to A.

auto-scaler MAN/AUTO switch to MAN.

auto-scaler X MEMORY switch to 1.

calculator OFF/ON switch to OFF.

or drawing to be measured to table.

( 4 )  S e l e c t  c o r r e c t  t r a c e r  a r m  l e n g t h .

(5) If needed, aline planimeter for tracer arm length selected (paragraph
9 - 6 . 2 1 ) . Record  RT v a l u e .
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NOTE

Fac to ry  de te rmined  RT value is g iven on Cal ibrat ion Records Sheet
provided with equipment. Al inement is  performed as a check.

( 6 )  M a n u a l l y  c a l c u l a t e  a l i n e m e n t ,  CA ,  us ing  the  fo l low ing  equa t ion .

C A

= S c2 x u

C A

=  A l i n e m e n t  c o n s t a n t

S C2 = Scale ratio squared (given on map being measured or determined by
equa t ion  in  pa ragraph  9 -6 .2q) .

u =  Va lue  o f  one  p lan imete r  un i t  ( fac to ry  de te rmined  va lue  p rov ided  on
Cal ibrat ion Records Sheet provided wi th equipment.

( 7 )  E n t e r  t h r e e  m o s t  s i g n i f i c a n t  d i g i t s  o f  a l i n e m e n t  c o n s t a n t ,  CA ,  i n t o  a u t o -
s c a l e r  u s i n g  s c a l e r  d i a l s .

( a )  S e t  f i r s t  m o s t  s i g n i f i c a n t  d i g i t  o n  l e f t  h a n d  d i a l .

( b )  S e t  s e c o n d  m o s t  s i g n i f i c a n t  d i g i t  o n  m i d d l e  d i a l .

( c )  S e t  t h i r d  m o s t  s i g n i f i c a n t  d i g i t  o n  r i g h t  h a n d  d i a l .

Example: I f  CA i s  1 0 . 5 7 1 ,  l e f t  h a n d  d i a l  s h o u l d  r e a d  1 ,  m i d d l e  d i a l  s h o u l d
read 0,  and r ight  hand dial  should read 5.

( 8 )  S e t  d e c i m a l  s e l e c t o r  a c c o r d i n g  t o  v a l u e  o f  f i r s t  s i g n i f i c a n t  d i g i t  o f
a l inement  cons tan t .

NOTE

Dec ima l  se lec to r  se ts  dec ima l  p lace  fo r  au to -sca le r  LED d isp lay .

I f  cons tan t  i s  one  o r  g rea te r ,  se t  dec ima l  se lec to r  to  0 .

I f  cons tan t  i s  l ess  than  one ,  se t  dec ima l  se lec to r  accord ing  to  p lace
v a l u e  o f  f i r s t  s i g n i f i c a n t  d i g i t .

(9 )  P lace  p lan imete r  near  shape  to  remeasured  so  tha t  l eng th  o f  t racer  a rm
l ies  a long  imag inary  l i ne  th rough  cen te r  o f  shape .

(10)  Se t  whee ls  so  tha t  the i r  ax les  fo rm 90  degree  ang le .

(11 )  Make  p rac t i ce  t race  to  be  su re  t racer  a rm w i l l  cover  a rea .
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(12)  Se lec t  s ta r t ing  po in t  fo r  measurement ,  and  mark .

(13)  Se t  do t  o f  l ens  t rac ing  assembly  over  s ta r t ing  po in t .

(14 )  Press  CLEAR bu t ton  to  c lea r  au to -sca le r .

(15 )  T race  boundary  l i ne  o f  shape  us ing  do t  i n  lens  t rac ing  assembly .  S top
when you  re tu rn  to  s ta r t ing  po in t .

(16) Mult ip ly numbers shown in auto-scaler LED display to obtain area of  shape
in  square  fee t .

t .

NOTE

I f  f i r s t  s i g n i f i c a n t  d i g i t  o f  C A  i s  i n  o n e s  c o l u m n  ( o n e  p l a c e  t o  l e f t
o f  dec ima l  po in t ) ,  mu l t ip l y  au to -sca le r  LED d isp lay  by  10 .

I f  f i r s t  s i g n i f i c a n t  d i g i t  i s  i n  t e n s  c o l u m n ,  m u l t i p l y  a u t o - s c a l e r  L E D
display by 100.

I f  f i r s t  s i g n i f i c a n t  d i g i t  i s  t h r e e  o r  m o r e  p l a c e s  t o  l e f t  o f  d e c i m a l
p o i n t ,  i n c r e a s e  m u l t i p l i c a t i o n  f a c t o r  b y  1 0  f o r  e a c h  p o s i t i o n  i t  l i e s
f u r t h e r  t o  l e f t .

Measur ing lengths wi th l inear measur ing probe to be added and/or subtracted.

(1) Assemble QPS with l inear measur ing probe.

( 2 )  A c t i v a t e  Q P S :

(a )  P lug  foo t  sw i tch  in to  PRINT inpu t  jack  on  back  pane l  o f  au to -sca le r .

(b)  Plug remote t racer switch into ACCU input jack on back panel  of
a u t o - s c a l e r .

( c )  P lug  l i near  measur ing  p robe  in to  E1 encoder  socke t  on  back  pane l  o f
a u t o - s c a l e r .

(d)  Plug power t ransformer cable into POWER supply jack on back panel  of
a u t o - s c a l e r .

( e )  P l u g  p o w e r  t r a n s f o r m e r  c a b l e  i n t o  w a l l  o u t l e t .

( f )  P l u g  p o w e r  c o r d  i n t o  w a l l  o u t l e t .

( g )  S e t  e n c o d e r  O F F / E2/ E1 sw i tch  On back  pane l  o f  au to -sca le r  tO E 1.

(h)  Set AUDIO/OFF switch on back panel  of  auto-scaler to AUDIO.

( i )  Se t  au to -sea le r  B /ACCU/A/OFF sw i tch  to  A .

( j )  Set auto-sealer MAN/AUTO switch to MAN.
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(k)  Set auto-scaler X MEMORY switch to 1.

( l )  Se t  ca lcu la to r  OFF/ON sw i tch  to  ON.

(m) Set calculator MAN/TRACE/NORM switch to NORM.

(n) Set calculator PRGM/RUN switch to RUN.

( o )  P r e s s  f o l l o w i n g  k e y s :

CAUTION

Hold  magne t i c  ca rds  by  edge .  Be  su re  hands  a re  c lean .  Grease ,  o i l ,  o r
other mater ia ls may damage magnet ic cards.

(3) Load preprogrammed magnet ic card (paragraph 9-6.2h),  Program I ,  into
c a l c u l a t o r .

(4)  Tape drawing or map to be measured to table.

(5 )  I f  needed ,  a l i ne  l i near  measur ing  p robe  (paragraph  9 -6 .21) .

( 6 )  R e c o r d  RL v a l u e .

NOTE

F a c t o r y  d e t e r m i n e d  RL value is g iven on Cal ibrat ion Record Sheet
provided with equipment. Al inement is  performed as a check.

(7)  Key in scale of  map or drawing to measured.

(8 )  P ress    and  a t o  c a l l  u p  ( f r o m  m e m o r y )  l e n g t h s  r o u t i n e  f o r  f e e t .  P r e s s
  and d  i f  p r i n t o u t  i n  f e e t  a n d  i n c h e s  i s  d e s i r e d .

NOTE

Linear measur ing probe stand is used to faci l i tate measurement using a
s t r a i g h t e d g e .

(9 )  I f  needed ,  mount  l i near  measur ing  p robe  in  s tand .

(10)  Press  CLEAR bu t ton  to  c lea r  au to -sca le r .

( 1 1 )  P r e s s  f o o t  s w i t c h . Do not re lease unt i l  ready to begin measurement.

( 1 2 )  P o s i t i o n  l i n e a r  m e a s u r i n g  p r o b e  s o  t h a t  p r i c k i n g  p i n  i s  a t  b e g i n n i n g  o f
leng th  to  be  measured .  Re lease  foo t  sw i tch .
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(13) Make measurement by t racing length of  l ine wi th l inear measur ing probe.

(14) Press foot  switch to in i t iate PRINT command and freeze count.

(15) To make another measurement,  repeat steps (11) through (14).

land  add i t i on  subrou t ine .

(17) If additional lengths are to be subtracted, press         and e f o r  A C C U  a n d
s u b t r a c t i o n  s u b r o u t i n e .

(18)  To  change  sca le  o r  func t ion  w i th  new measurement ,  p ress    to  in i t i a te
calculator  memory.

u . Layout work wi th l inear measur ing probe.

(1) Assemble QPS with l inear measur ing probe.

( 2 )  A c t i v a t e  Q P S .

(a )  P lug  foo t  sw i tch  in to  PRINT inpu t  jack  on  back  pane l  o f  au to -sca le r .

(b)  Plug remote t racer switch into ACCU input jack on back panel  of
a u t o - s c a l e r .

( c )  P lug  l i near  measur ing  p robe  in to  E1 encoder  socke t  on  back  pane l  o f
a u t o - s c a l e r .

(d)  Plug power t ransformer cable into POWER supply jack on back panel  of
a u t o - s c a l e r .

( e )  P l u g  p o w e r  t r a n s f o r m e r  c a b l e  i n t o  w a l l  o u t l e t .

( f )  P l u g  p o w e r  c o r d  i n t o  b a c k  o f  c a l c u l a t o r .

( g )  P l u g  p o w e r  c o r d  i n t o  w a l l  o u t l e t .

( h )  S e t  e n c o d e r  0 F F / E2 / E1 sw i tch  on  back  pane l  o f  au to -sca le r  to  E1 .

( i )  Set AUDIO/OFF switch on back panel  of  auto-scaler to AUDIO.

( j )  Se t  au to -sca le r  B /ACCU/A/OFF sw i tch  to  A .

(k) Set auto-scaler MAN/AUTO switch to MAN.

( l )  Set auto-scaler X MEMORY switch to 1.

(m) Set calculator OFF/ON switch to ON.

(n) Set calculator MAN/TRACE/NORM switch to NORM.

(o) Set calculator PRGM/RUN switch to RUN.
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( p )  P r e s s  f o l l o w i n g  k e y s :

CAUTION

Hold magnet ic cards by edge. Be sure hands
other materials may damage magnetic cards.

a re  c lean . G r e a s e ,  o i l ,  o r

(3) Load preprogrammed magnet ic card (paragraph 9-6.  2h),  Program I ,  into
c a l c u l a t o r .

(4)  Tape drawing or map to be measured and paper for  layout to table.

(5 )  I f  needed ,  a l i ne  l i near  measur ing  p robe  (paragraph  9 -6 .2n) .  Record  RL

va lue .

NOTE

Fac to ry  de te rmined  RL value is given on Cal ibrat ion Record Sheets
provided with equipment. Al inement is  performed as a check.

(6)  Key in scale of  map or drawing on which measurements wi l l  be made.

I f  l a y o u t  i s  t o
d raw ing ,  key  in

( 7 )  P r e s s

( 8 )  P r e s s

NOTE

be d rawn to  a  d i f fe ren t  sca le  than  o r ig ina l  map o r
s c a l e  f o r  l a y o u t .

and a .

a n d  d fo r  p r in tou t  in  fee t  and  inches .

(9 )  P ress  CLEAR bu t ton  to  c lea r  au to -sca le r .

( 1 0 )  P r e s s  f o o t  s w i t c h . Do  no t  re lease  un t i l  ready  to  beg in

( 1 1 )  P o s i t i o n  l i n e a r  m e a s u r i n g  p r o b e  s o  t h a t  p r i c k i n g  p i n  i s
length to be measured.

( 1 2 )  R e l e a s e  f o o t  s w i t c h .

measurement.

a t  beg inn ing  o f

(13)  Make  measurement  by  t rac ing  leng th  o f  l i ne  w i th  l i near  measur ing  p robe .

(14)  Depress ,  then  re lease  foo t  sw i tch  to  in i t i a te  p r in t  command.

(15)  Pos i t i on  l i near  measur ing  p robe  on  layou t  shee t  a t  beg inn ing  o f  l i ne  jus t
measured.

( 1 6 )  P r e s s  p r i c k i n g  p i n .
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(17 )  Press  CLEAR bu t ton  to  c lea r  au to -sca le r .

(18 )  Us ing  a  s t ra igh tedge  as  a  gu ide ,  move  l i near  measur ing  p robe  un t i l  au to -
sca le r  LED d isp lay  shows coun t  to ta l  i den t i ca l  to  p rev ious ly  measured  l i ne .

(19) When LED display shows the same count,  stop l inear measur ing probe.

( 2 0 )  P r e s s  p r i c k i n g  p i n .

NOTE

Pr ick ing  p in  marks  iden t i f y  beg inn ing  and  end  o f  l i nes  be ing  la id  ou t .

(21 )  For  each  new l i ne ,  repea t  s teps  (7 )  th rough  (20 ) .

(22 )  To  change  sca le  o r  func t ion ,  p ress

v . Linear measuring probe measurements without

t o  i n i t i a t e  c a l

t h e  c a l c u l a t o r

(1) Assemble the QPS with the l inear measur ing probe.

(2 )  Ac t i va te  the  QPS:

cu la to r  memory .

(a )  P lug  foo t  sw i tch  in to  ACCU inpu t  jack  on  back  pane l  o f  au to -sca le r .

(b )  P lug  l i near  measur ing  p robe  in to  E1 encoder  socke t  on  back  pane l  o f
a u t o - s c a l e r .

( c )  P l u g  p o w e r
a u t o - s c a l e r .

(d )  P lug  power

(e) Plug power

( f )  P l u g  p o w e r

transformer cable into POWER supply jack on back panel of

t r a n s f o r m e r  c a b l e  i n t o  w a l l  o u t l e t .

co rd  in to  back  o f  ca lcu la to r .

c o r d  i n t o  w a l l  o u t l e t .

(g)  Set encoder OFF/E2/ E1 switch on back panel of auto-scaler to E 1.

(h)  Set AUDIO/OFF switch on back panel  of  auto-scaler to AUDIO.

( i )  Se t  au to -sca le r  B /ACCU/A/OFF sw i tch  to  A .

(J) Set auto-sealer MAN/AUTO switch to MAN.

(k) Set auto-scaler X MEMORY switch to 1.

( l )  Se t  ca lcu la to r  OFF/ON sw i tch  to  OFF.

(m) Set auto-scaler NORMAL/SCALE switch to scale.

(3)  Tape map or drawing to be measured to table.
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( 4 )  C a l c u l a t e  l i n e a r  s c a l e  c o n s t a n t ,  CL ,  u s i n g  t h e  f o l l o w i n g  e q u a t i o n :

C L

=  SC / RL

C L

=  L i n e a r  s c a l e  c o n s t a n t

Sc = Scale of drawing or map

R L

= A l inement  cons tan t  ( found  on  Ca l ib ra t ion  Records  Shee t  p rov ided  w i th
equipment)

( 5 )  E n t e r  t h r e e  m o s t  s i g n i f i c a n t  d i g i t s  o f  l i n e a r  s c a l e  c o n s t a n t ,  CL ,  i n t o
a u t o - s c a l e r  u s i n g  s c a l e r  d i a l s .

( a )  S e t  f i r s t  m o s t  s i g n i f i c a n t  d i g i t  o n  l e f t  h a n d  d i a l .

( b )  S e t  s e c o n d  m o s t  s i g n i f i c a n t  d i g i t  o n  m i d d l e  d i a l .

( c )  S e t  t h i r d  m o s t  s i g n i f i c a n t  d i g i t  o n  r i g h t  h a n d  d i a l .

Example: I f  CL i s  10 .571 ,  le f t  hand  d ia l  shou ld  read  1 ,  m idd le  d ia l  shou ld  read  0 ,
and r ight  hand dia l  should read 5.

( 6 )  S e t  d e c i m a l  s e l e c t o r  a c c o r d i n g  t o  v a l u e  o f  f i r s t  s i g n i f i c a n t  d i g i t  o f
l i n e a r  s c a l e  c o n s t a n t  CL .

NOTE

Dec ima l  se lec to r  sw i t ch  se ts  dec ima l  p lace  fo r  au to -sca le r  LED d isp lay .

I f  cons tan t  i s  one  o r  g rea te r ,  se t  dec ima l  se lec to r  to  0 .

I f  cons tan t  i s  l ess  than  one ,  se t  dec ima l  se lec to r  accord ing  to  p lace  o f
f i r s t  s i g n i f i c a n t  d i g i t .

(7 )  P lace  l i near  measur ing  p robe  on  l i ne  to  be  measured  so  tha t  p r i ck ing  p in
i s  a t  s t a r t i n g  p o i n t .

(8 )  P ress  CLEAR bu t ton  to  c lea r  au to -sca le r .

(9 )  Make  measurement  by  t rac ing  leng th  o f  l i ne  w i th  l i near  measur ing  p robe .

(10)  Press  foo t  sw i t ch  to  ac t i va te  ACCU and  f reeze  coun t .

( 1 1 )  M u l t i p l y  n u m b e r  s h o w n  i n  a u t o - s c a l e r  L E D  d i s p l a y  t o  o b t a i n  l e n g t h  o f  l i n e
i n  f e e t .
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NOTE

 I f  f i r s t  s i g n i f i c a n t  d i g i t  o f  CL  i s  i n  o n e s  c o l u m n  ( o n e  p l a c e  t o  l e f t
o f  dec ima l  po in t ) ,  mu l t ip l y  au to -sca le r  LED d isp lay  by  10 .

 I f  f i r s t  s i g n i f i c a n t  d i g i t  i s  i n  t e n s  c o l u m n ,  m u l t i p l y  a u t o - s c a l e r  L E D
display by 100.

 I f  f i r s t  s i g n i f i c a n t  d i g i t  i s  t h r e e  o r  m o r e  p l a c e s  t o  l e f t  o f  d e c i m a l
p o i n t ,  i n c r e a s e  m u l t i p l i c a t i o n  f a c t o r  b y  1 0  f o r  e a c h  p o s i t i o n  i t  l i e s
f u r t h e r  t o  t h e  l e f t .

w. Point  counts wi th point  counter pen and constants.

(1) Assemble QPS with point  counter pen.

( 2 )  A c t i v a t e  Q P S .

(a )  P lug  foo t  sw i tch  in to  ACCU inpu t  jack  on  back  pane l  o f  au to -sca le r .

(b )  P Iug  l i near  measur ing  p robe  in to  E1 encoder  socke t  on  back  pane l  o f
a u t o - s c a l e r .

(c)  Plug power t ransformer cable into POWER supply jack on back panel  of
a u t o - s c a l e r .

( d )  P l u g  p o w e r  t r a n s f o r m e r  c a b l e  i n t o  w a l l  o u t l e t .

( e )  P l u g  p o w e r  c o r d  i n t o  w a l l  o u t l e t .

( f )  Se t  encoder  OFF/E2/ E1 sw i tch  on  back  pane l  o f  au to -sca le r  to  OFF.

( g )  S e t  e n c o d e r  O F F / E2 / E1 sw i tch  on  back  pane l  o f  au to -sca le r  to  E1 .

(h) Set auto-scaler B/ACCU/A/OFF switch to A.

( i )  Set auto-scaler MAN/AUTO switch to MAN.

( j )  Set auto-scaler X MEMORY switch to 1.

(k)  Set calculator OFF/ON switch to ON.

(l) Set calculator MAN/TRACE/NORM switch to NORM.

(m) Set calculator PRGM/RUN switch to RUN.
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CAUTION

Hold  magne t i c  ca rds  by  edge .  Be  su re  hands  a re  c lean .  Grease ,  o i l ,  o r
other materials may damage magnetic cards.

(3)  Load preprogrammed card (paragraph

(4) Tape drawing or map to remeasured

9 - 6 . 2 h ) ,  P r o g r a m  I ,  i n t o  c a l c u l a t o r .

t o  t a b l e .

( 5 )  W h e n  m u l t i p l y i n g  c o u n t s  b y  o n e  c o n s t a n t ,  k e y  i n  c o n s t a n t ,  p r e s s   
and     .

(6 )  P ress  CLEAR bu t ton  to  c lea r  au to -sca le r .

(7 )  Us ing  po in t  coun te r  pen ,  make  po in t  coun t .

(8 )  Press  PRINT to  ob ta in  resu l t s  o f  coun t .

(9 )  To  make  po in t  coun t  w i th  two  to  fou r  cons tan ts ,  fo l l ow s teps  (1 )  th rough
( 4 ) .

(10 )  When mu l t i p l y ing  coun ts  by  two  to  fou r  cons tan ts ,  key  in  each  cons tan t
followed by  .

(11) After last constant has been keyed in, press   ,   , and e.

(12)  Press  CLEAR bu t ton  to  c lea r  au to -sca le r .

(13 )  Us ing  po in t  coun te r  pen ,  make  po in t  coun t .

(14)  Press  PRINT to  ob ta in  resu l t s  o f  coun t .

(15) Change X MEMORY switch to 2.

(16 )  Press  CLEAR bu t ton  to  c lea r  au to -sca le r .

(17 )  Us ing  po in t  coun te r  pen ,  make  po in t  coun t .

(18)  Press  PRINT to  ob ta in  resu l t s  o f  coun t .

(19 )  Repea t  s teps  (13)  th rough  (18)  i f  t he re  i s  ano ther  cons tan t  be ing  used .

x . Standard volume run using contour method.

(1) Assemble QPS with planimeter.

( 2 )  A c t i v a t e  Q P S .

(a )  P lug  foo t  sw i tch  in to  ACCU inpu t  jack  on  back  pane l  o f  au to -sca le r .

(b )  P lug  l i near  measur ing  p robe  in to  E1 encoder  Socke t  on  back  pane l  o f
a u t o - s c a l e r .
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(c)  PIug power t ransformer cable into POWER supply jack on back panel  of
a u t o - s c a l e r .

( d )  P l u g  p o w e r  t r a n s f o r m e r  c a b l e  i n t o  w a l l  o u t l e t .

(e )  P lug  t rans fo rmer  power  co rd  in to  back  o f  ca lcu la to r .

( f )  P l u g  p o w e r  c o r d  i n t o  w a l l  o u t l e t .

( 9 )  S e t  e n c o d e r  O F F / E2/ E1 sw i tch  on  back  pane l  o f  au to -sca le r  to  E2.

(h)  Set AUDIO/OFF switch on back panel  of  auto-scaler to AUDIO.

( i )  S e t  a u t o - s c a l e r

( j )  S e t  a u t o - s c a l e r

( k )  S e t  a u t o - s c a l e r

( l )  S e t  c a l c u l a t o r

( m )  S e t  c a l c u l a t o r

( n )  S e t  c a l c u l a t o r

B/ACCU/A/OFF switch to A.

MAN/AUTO switch to MAN.

X MEMORY switch to 1.

OFF/ON switch to ON.

MAN/TRACE/NORM switch to NORM.

PRGM/RUN switch to RUN.

(o) Press following keys:   ,   ,   , and    .

CAUTION

Hold  magne t i c  ca rds  by  edge .  Be  su re  hands  a re  c lean .  Grease ,  o i l ,  o r
other materials may damage magnetic cards.

(3) Load preprogrammed magnet ic card (paragraph 9-6.2h),  Program I I ,  in
c a l c u l a t o r .

(4 )  Tape  map o r  d raw ing  to  remeasured  to  tab le .

( 5 )  S e l e c t  c o r r e c t  t r a c e r  a r m  l e n g t h .

NOTE

The t racer  a rm leng th  shou ld  be  shor tes t  one  poss ib le  tha t  w i l l  a l l ow
ent i re shape to be measured without moving the planimeter.

(6 )  I f  needed ,  a l ine  p lan imete r  w i th  t racer  a rm leng th  se lec ted  (paragraph
9 - 6 . 2 1 ) .

( 7 )  R e c o r d  RT v a l u e .
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NOTE

Fac to ry  de te rmined  RT value is g iven on Cal ibrat ion Record Sheet
provided with equipment. Al inement is  performed as a check.

(8 )  Key  in  ho r i zon ta l  and  ve r t i ca l  sca les  o f  con tour  map o r  pho to  and  RT

v a l u e .

(a) Key in horizontal scale, press   .

(b) Key in vertical scale, press   .

(c) Key in RT value, press   .

( 9 )  K e y  i n  s e c t i o n  i n t e r v a l  o f  c o n t o u r s  t o  b e  m e a s u r e d ,  a n d  p r e s s  s    .

( 1 0 )  P r e s s    t o  c a l l  u p  s u b r o u t i n e  A .

( 1 1 )  D e t e r m i n e  i f  o b j e c t  o f  c o n t o u r  i s  c u t  ( e x c a v a t i o n )  o r  f i l l  ( e m b a n k m e n t ) .

(a) If contour is fill, press   .

(b) If contour is cut, press   and b.

( 1 2 )  P r e s s  I N I T  b u t t o n  t o  c l e a r  c a l c u l a t o r .

(13 )  Key  in  va lue  fo r  e leva t ion  o f  f i r s t  con tour  to  be  measured .

(14) Press   .

(15 )  P lace  p lan imete r  a t  s ta r t ing  po in t  o f  boundary  l i ne  fo r  measur ing  con tour
l o o p .

(16 )  Make  p rac t i ce  t race  to  make  su re  t racer  a rm w i l l  cover  a rea  in  one
o p e r a t i o n .

(17)  Press  CLEAR bu t ton  to  c lea r  au to -sca le r .

(18 )  T race  boundary  l i ne  o f  con tour  loop  w i th  do t  i n  lens  t rac ing  assemb ly .
Stop when you reach start ing point .

(19) Press and hold down remote t racer switch to act ivate PRINT command.
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NOTE

  C a l c u l a t o r  w i l l  p r i n t  t h e  f o l l o w i n g  i n f o r m a t i o n  a f t e r  t h e  f i r s t  m e a s u r e m e n t :

***Elevation
** *Sec t ion  o f  con tour  loop

 Add i t iona l  measurements  w i l l  p rov ide  va lues  fo r  in te rmed ia te  vo lume and
total volume.

0.00 Intermediate volume in cubic yards
0.00 Total  volume in cubic yards

(20)  Move  to  nex t  con tour  loop .

(21 )  Re lease  remote  t racer  sw i t ch .

(22 )  Repea t  s teps  (18)  and  (19)  un t i l  des i red  vo lume i s  de te rm ined .

(23) To change contour interval  when next loop to be measured is at  a
d i f f e r e n t  i n t e r v a l ,  k e y  i n  n e w  i n t e r v a l .  P r e s s    a n d  a .

( 2 4 )  I f  l a s t  e l e v a t i o n  i s  n o t  e v e n  c o n t o u r  i n t e r v a l ,  k e y  i n  v a l u e  f o r  l a s t
e l e v a t i o n . Press    and c. Repeat steps (18) through (23).

(25) To start a new run, press   or   and b to initiate memory. Repeat
s teps  (12 )  th rough  (18 ) .

y . Merging volume runs.

(1) Assemble QPS with planimeter.

(2 )  Ac t i va te  QPS.

( a )  P l u g

( b )  P l u g
a u t o - s c a l e r .

( c )  P l u g

( d )  P l u g
a u t o - s c a l e r .

( e )  P l u g

( f )  P l u g

( g )  P l u g

foot switch into ACCU input jack on back panel  of  auto-scaler.

remote t racer switch into PRINT input jack on back panel  of

p lan imeter  in to  E1 encoder  socke t  on  back  pane l  o f  au to -sca le r .

power transformer cable into POWER supply jack on back panel of

t rans fo rmer  power  cab le  in to  wa l l  ou t le t .

power  co rd  in to  back  o f  ca lcu la to r .

power  co rd  in to  wa l l  ou t le t .

( h )  S e t  e n c o d e r  0 F F / E2 / E1 s w i t c h  o n  b a c k  p a n e l  o f  a u t o - s c a l e r  t o  E1

( i )  Set AUDIO/OFF switch on back panel  of  auto-scaler to AUDIO.
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( j )  S e t  a u t o - s c a l e r

( k )  S e t  a u t o - s c a l e r

( l )  S e t  a u t o - s c a l e r

B/ACCU/A/OFF switch to A.

MAN/AUTO switch to AUTO.

X MEMORY switch to 1.

(m) Set calculator OFF/ON switch to ON.

(n) Set calculator MAN/TRACE/NORM switch to NORM.

(o) Set calculator PRGM/RUN switch to RUN.

( p )  P r e s s  f o l l o w i n g  k e y s :    ,   

CAUTION

Hold magnet ic cards by edge. Be sure hands
other materials may damage magnetic cards.

,   , and   .

a re  c lean . G r e a s e ,  o i l ,  o r

(3) Load preprogrammed magnet ic card (paragraph 9-6.2h),  Program I I ,  into
c a l c u l a t o r .

(4)  Tape map or drawing to be measured to table.

(5) Select correct tracer arm length.

NOTE

The t racer  a rm leng th  shou ld  be  shor tes t  one  poss ib le  tha t  w i l l  a l l ow
ent i re shape to be measured without moving the planimeter.

(6 )  I f  needed ,  a l ine  p lan imete r  w i th  t racer  a rm se lec ted  (paragraph  9 -6 .21) .

( 7 )  R e c o r d  RT v a l u e .

NOTE

Fac to ry  de te rmined  RT value is g iven on Cal ibrat ion Record Sheet
provided with equipment. Al inement is  performed as a check.

(8 )  Key  in  ho r i zon ta l  and  ve r t i ca l  sca les  o f  con tour  map o r  pho to  and  RT

v a l u e .

(a) Key in horizontal scale, press   .

(b) Key in vertical scale, press    .

(c) Key in RT value, press   .
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NOTE

In contour map example of  twin peak mountain,  area is elevat ion where
volumes merge into common base. Volume of  lef t  peak above merge point
w i l l  b e  m e a s u r e d  f i r s t .

(9 )

(10)

(11)
c o n t o u r .

(12)

(13)
o p e r a t i o n .

(14)

K e y  i n  s e c t i o n  e l e v a t i o n  i n t e r v a l  o f  c o n t o u r s  t o  b e  m e a s u r e d .  P r e s s   .

If contour is a fill, press   . If contour is a cut, press   and b.

Place  p lan imete r  a t  s ta r t ing  po in t  o f  boundary  l i ne  fo r  measur ing  f i r s t

P ress  IN IT  key  to  c lea r  ca lcu la to r .

Make pract ice t race to make sure t racer arm wi l l  cover area in one

Press CLEAR button to c lear auto-scaler.
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( 1 5 )  K e y  i n  s t a r t i n g  e l e v a t i o n  a n d  p r e s s    .

(16 )  T race  boundary  l i ne  o f  con tour  loop  w i th  do t  i n  lens  t rac ing  assemb ly .
Stop when you reach start ing point .

(17) Press and hold down remote t racer switch to act ivate PRINT command.

NOTE

 C a l c u l a t o r  w i l l  p r i n t  t h e  f o l l o w i n g  i n f o r m a t i o n  a f t e r  t h e  f i r s t  m e a s u r e m e n t :

* * *  E l e v a t i o n

 Add i t iona l  measurements  w i l l  p rov ide  va lues  fo r  in te rmed ia te  vo lume and
t o t a l  v o l u m e .

0 .00  Area  o f  con tour  loop
0 .00  In te rmed ia te  vo lume in  cub ic  ya rds
0 .00  To ta l  vo lume in  cub ic  ya rds

(18)  Press  and  ho ld  down foo t  sw i t ch .

(19) Reposi t ion planimeter to make measurement of  next  contour loop.

( 2 0 )  R e l e a s e  f o o t  s w i t c h .

(21) Repeat steps (17) through (21) for  each consecut ive loop measured before
merge.

(22)  To  change  con tour  in te rva l  when  nex t  l oop  to  remeasured  i s  a t  a
d i f f e r e n t  i n t e r v a l ,  k e y  i n  n e w  i n t e r v a l ,  p r e s s    a n d  a .

(23 )  Repea t  s teps  (18)  th rough  (24)  fo r  each  o f  the  independen t  vo lumes ,  un t i l
all independent volumes have been measured.

(24) Reposi t ion planimeter for  measur ing merge volume, and repeat steps (18)
th rough  (24 ) .

(25 )  To  measure  nex t  ob jec t ,  p ress     , and  repea t  s teps  (8 )  th rough  (24 ) .

z . Diverging volume runs.

(1) Use merging volume runs (paragraph 9-6.2y) to begin procedure for
d ive rg ing  vo lume runs . Fo l low s teps  (1 )  th rough  (16) .

(2 )  T race  boundary  l i nes  o f  con tour . Stop when you reach start ing point .

(3 )  Move  up  o r  down con tours  un t i l  you  reach  las t  con tour  be fo re  sp l i t
(d i ve rg ing  vo lume) .

( 4 )  P o s i t i o n  p l a n i m e t e r  t o  m e a s u r e  f i r s t  c o n t o u r  a d j a c e n t  t o  d i v e r g i n g  c u t .
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( 5 )  T r a c e  b o u n d a r y  o f  f i r s t  c o n t o u r .

(6 )  P ress  and  ho ld  down foo t  sw i t ch  to  repos i t i on  p lan imete r  over  ad jacen t
con tour  a rea .

NOTE

I n  con tour  map,  example  o f  d i ve rg ing-cu t  r i dge  a rea  i s  e leva t ion  where
fea tu res  o f  ob jec t  d i ve rge  in to  two  vo lumes .

Con tours  ad jacen t  to  d ive rg ing  cu t  rep resen t  independen t  po r t ions  o f
to ta l  vo lume o f  ob jec t . Each contour must be measured at each elevation
i n t e r v a l . Total counts must be entered before PRINT command to prevent
negat ive volume of cut  being added to total .
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( 7 )  R e l e a s e  f o o t  s w i t c h .

(8 )  P ress  remote  t racer  sw i tch  to  ac t i va te  p r in t  command.

( 9 )  K e y  i n  e l e v a t i o n  o f  f i r s t  a d j a c e n t  c o n t o u r .  P r e s s    a n d  c .

( 1 0 )  R e t r a c e  f i r s t  l o o p  o f  s h o r t  ( s m a l l e r )  s i d e .

( 1 1 )  R e p e a t  s t e p s  ( 4 )  t h r o u g h  ( 8 )  u n t i l  l a s t  c o n t o u r  o f  s h o r t  ( s m a l l e r )  s i d e  
has been t raced and pr inted.

( 1 2 )  R e p o s i t i o n  t r a c e r  a r m  t o  f i r s t  a d j a c e n t  c o n t o u r  o n  l a r g e r  ( h i g h e r )  s i d e .

(13) Press   and c. Enter   ,   , and   .

( 1 4 )  T r a c e  c o n t o u r .

(15) Press remote t racer switch to act ivate PRINT command.

( 1 6 )  R e p e a t  s t e p s  ( 4 )  t h r o u g h  ( 8 )  u n t i l  l a s t  c o n t o u r  o f  l a r g e r  ( h i g h e r )  s i d e
has been t raced and pr inted.

NOTE

Calculator will print the following information after the first measurement:

* * *  E l e v a t i o n

Add i t iona l  measurements  w i l l  p rov ide  va lues  fo r  a rea  o f  con tour ,  i n te r -
mediate volume, and total  volume.

0 . 0 0  A r e a  o f  c o n t o u r
0.00 Intermediate volume
0.00  To ta l  vo lume so  fa r

(17)  To  measure  new ob jec t ,  p ress    to  in i t i a te  memory .  Repea t  s teps  (4 )
th rough  (9 ) .

aa. V e r t i c a l  c r o s s  s e c t i o n s .

(1) Assemble QPS with planimeter.

( 2 )  A c t i v a t e  Q P S .

(a )  P lug  foo t  sw i tch  in to  ACCU inpu t  jack  on  back  pane l  o f  au to -sca le r .

(b )  P lug  remote  t racer  sw i tch  in to  PRINT inpu t  jack  on  back  pane l  o f
a u t o - s c a l e r .

( c )  P l u g  p l a n i m e t e r  i n t o  E2 e n c o d e r  s o c k e t  o n  b a c k  p a n e l  o f  a u t o - s c a l e r .  

(d)  Plug power t ransformer cable into POWER jack on back of  auto-scaler .
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(e )

( f )

(g )

(h )

( i )

( j )

( k )

( l )

P lug  power  t rans fo rmer  cab le  in to  wa l l  ou t le t .

P lug  power  co rd  in to  back  o f  ca lcu la to r .

P lug  power  co rd  in to  wa l l  ou t le t .

S e t  e n c o d e r  O F F / E2 / E1 s w i t c h  o n  b a c k  p a n e l  o f  a u t o - s c a l e r  t o

Set AUDIO/OFF switch on back panel of auto-scaler to AUDIO.

Set auto-scaler B/ACCU/A/OFF switch to A.

Set auto-scaler MAN/AUTO switch to MAN.

Set auto-scaler X MEMORY switch to 1.

( m )  S e t  c a l c u l a t o r

( n )  S e t  c a l c u l a t o r

( o )  S e t  c a l c u l a t o r

OFF/ON switch to ON.

MAN/TRACE/NORM switch to NORM.

PRGM/RUN switch to RUN.

(p) Press following keys:   ,   ,   and    .

CAUTION

Hold  magne t i c  ca rds  by  edge .  Be  su re  hands  a re  c lean .  Grease ,  o i l ,
or other materials may damage magnetic cards.

(3) Load preprogrammed magnet ic card (paragraph 9-6.2h),  Program I I ,  into
c a l c u l a t o r .

(4)  Tape map or drawing to be measured to table.

( 5 )  S e l e c t  c o r r e c t  t r a c e r  a r m  l e n g t h .

NOTE

Tracer  a rm lenq th  shou ld  be  shor tes t  one  poss ib le  tha t  w i l l  a l l ow en t i re
shape to

(6) If
9 - 6 . 2 1 ) .

be measured without moving the planimeter.

needed ,  a l ine  p lan imete r  w i th  t racer  a rm leng th  se lec ted  (paragraph
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NOTE

Fac to ry  de te rmined  RT value is g iven on Cal ibrat ion Records Sheet
provided with equipment. Al inement is  performed as a check.

(7 )  Key  in  ho r i zon ta l  sca le  and  ve r t i ca l  sca le  o f  con tour  map o r  pho to  and  RT

v a l u e .

(a) Key in horizontal scale; press  .

(b) Key in vertical scale; press   .

(c) Key in RT value; press      .

(8 )  Key  in  sec t ion  in te rva l  o f  con tours  to  be  measured ,  p ress  .

( 9 )  D e t e r m i n e  i f  o b j e c t  c o n t o u r  d e s c r i b e d  i s  c u t  ( e x c a v a t i o n )  o r  f i l l
(embankment).

(10) If object is fill, press   . If object is cut, press  and b.

( 1 1 )  P r e s s  I N I T  t o  c l e a r  c a l c u l a t o r .

( 1 2 )  K e y  i n  v a l u e  f o r  e l e v a t i o n  o f  f i r s t  s t a t i o n  p o i n t  t o  b e  m e a s u r e d .

NOTE

I f  c o n t o u r  i s  c u t ,  f i r s t  s t a t i o n  p o i n t  e l e v a t i o n  s h o u l d  b e  l a r g e s t .  I f
c o n t o u r  i s  f i l l ,  f i r s t  s t a t i o n  p o i n t  e l e v a t i o n  s h o u l d  b e  s m a l l e s t .

(13)

(14)

(15)

(16)
Stop when

When

Press   .

P lace  p lan imete r  a t  s ta r t ing  po in t  on  boundary  l i ne  o f  con tour  loop .

Press CLEAR button to c lear auto-scaler.

T race  boundary  l i ne  o f  con tour  loop  w i th  do t  i n  lens  t rac ing  assembly .
y o u  r e a c h  s t a r t i n g  p o i n t .

NOTE

r u n n i n g  v e r t i c a l  s e c t i o n s ,  o d d  s t a t i o n s  ( e l e v a t i o n s )  m a y  o c c u r .  O d d
stat ions may be keyed in by the fo l lowing steps:

 K e y  i n  n e x t  s t a t i o n  ( e l e v a t i o n ) .

 Press   and c.

 T r a c e  s e c t i o n .
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(17) Press and hold down remote t racer switch to act ivate PRINT command.

(18)  Move  to  nex t  con tour  loop .

(19 )  Re lease  remote  t racer  sw i t ch .

(20 )  Repea t  s teps  (15 )  th rough  (18 )  fo r  each  consecu t i ve  loop  un t i l  des i red
volume is determined.

NOTE

 C a l c u l a t o r  w i l l  p r i n t  t h e  f o l l o w i n g  i n f o r m a t i o n  a f t e r  t h e  f i r s t

* * *  F i r s t  s t a t i o n
** *  Sec t ion  a rea

 Addit ional measurements wi l l  provide
to ta l  vo lume.

measurement:

values for intermediate volume and

0 .00  In te rmed ia te  vo lume in  cub ic  ya rds
0 .00  To ta l  vo lume in  cub ic  ya rds

(21) To start new run, press   , and  repea t  s teps  (12 )  th rough  (20 ) .

ab. Volume erase procedure.

(1) I f  error in t racing was made and caught before in i t iat ing PRINT command:

( a )  R e p o s i t i o n  p l a n i m e t e r  a t  s t a r t i n g  p o i n t .

(b )  P ress  CLEAR bu t ton  to  c lea r  au to -sca le r .

( c )  Re t race  boundary  o f  con tour .

( 2 )  I f  e r r o r  i s  c a u g h t  a f t e r  i n i t i a t i n g  P R I N T  c o m m a n d :

( a )  R e p o s i t i o n  p l a n i m e t e r  a t  s t a r t i n g  p o i n t .

(b) Press CLEAR,   , and e.

(c )  Re t race  boundary  o f  con tour .

(3 )  I f  vo lume run  i s  comp le ted  be fo re  e r ro r  i s  caugh t ,  repea t  en t i re  vo lume
run  up  to  e r ro r . E leva t ion  a f te r  i ncor rec t  sec t ion  does  no t  have  to  be  re run .

(a )  Rerun  vo lume s ta r t ing  f rom e leva t ion  sec t ion  immed ia te ly  above
incor rec t  sec t ion  down to  e r ro r . P ress    and  d t o  i n i t i a t e  r e l o a d  o f  v o l u m e  r u n .

(b )  Key  in  a rea  o f  each  sec t ion ,  read  f rom prev ious  p r in tou t  tha t
f o l l o w s  i n c o r r e c t  s e c t i o n . Press    and   .
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ac . Out -o f -phase  ad jus tments .

NOTE

Out -o f -phase  ad jus tment  i s  used  when  there  i s  cons tan t  sec t ion  in te rva l ,
bu t  sec t ions  a re  no t  even  e leva t ions .

( 1 )  D e t e r m i n e  p h a s e  d i f f e r e n t i a l .

NOTE

Program I I  au tomat ica l l y  loca tes  nex t  even  e leva t ion  f rom f i r s t  sec t ion
en te red . Dete rmine  what  th i s  number  i s ,  and  sub t rac t  i t  f rom des i red
second  e leva t ion . R e s u l t  i s  p h a s e  d i f f e r e n t i a l .

Example: R u n n i n g  v e r t i c a l  s e c t i o n s  a t  1 0 0 - f t  i n t e r v a l s

525 = Desired second elevation
 = Nex t  even  100- f t  e leva t ion

= Phase differential

Example: Runn ing  con tours  a t  10 - f t  i n te rva ls

1215 = Desired second elevation
= Nex t  even  10- f t  e leva t ion

+5 = Phase differential

( 2 )  K e y  i n  p h a s e  d i f f e r e n t i a l .

(3) Press     and         .

(4) Press   and 0.

(5) Press        .

ad. Linear measurements on aer ia l  photographs of  unknown scale or magni f icat ion.
To make l inear measurements of  aer ia l  photographs, there must be a known length of
an  ob jec t . This known factor is  used to compute constants needed for  measurements.

(1)  Assemble QPS with measur ing probe.

( 2 )  A c t i v a t e  Q P S .

(a )  P lug  foo t  sw i tch  in to  ACCU inpu t  jack  on  back  pane l  o f  au to -sea le r .

( b )  P l u g  l i n e a r  m e a s u r i n g  p r o b e  i n t o  E1 e n c o d e r  s o c k e t  o n  b a c k  p a n e l  o f  
a u t o - s c a l e r .

(c)  Plug power t ransformer cable into POWER jack on back of  auto-scaler .
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(d )  P Iug  power  t rans fo rmer  cab le  in to  wa l l   ou t le t .

(e )  P lug  power  co rd  in to  back  o f  ca lcu la to r .

( f )  P l u g  p o w e r  c o r d  i n t o  w a l l  o u t l e t .

( g )  S e t

( h )  S e t

( i )  S e t

( j )  S e t

( k )  S e t

( l )  S e t

( m )  S e t

( n )  S e t

e n c o d e r  0 F F / E2/ E1 switch on back panel  of  auto-scaler  to E1.

AUDIO/OFF switch on back panel of auto-scaler to AUDIO.

auto-scaler B/ACCU/A/OFF switch to ACCU.

auto-scaler MAN/AUTO switch to AUTO.

auto-scaler X MEMORY switch to 1.

calculator OFF/ON switch to ON.

calculator MAN/TRACE/NORM switch to MAN.

calculator PRGM/RUN switch to RUN.

(o) Press following keys:       and   .

CAUTION

Hold  magne t i c  ca rds  by  edge .  Be  su re  hands  a re  c lean .  Grease ,  o i l ,  o r
other materials may damage magnetic cards.

(3) Load preprogrammed magnet ic card (paragraph 9-6.2h),  Program IV, into
c a l c u l a t o r .

(4)  Tape photograph to be measured to table.

(5) If needed, aline  linear measuring probe (paragraph 9-6.2n). Record RL

va lue .

NOTE

Fac to ry  de te rmined  RL  value is g iven on Cal ibrat ion Records Sheet
provided wi th equipment.  Al inement is performed as a check.

(6 )  P ress  CLEAR bu t ton  to  c lea r  au to -sca le r .
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 ( 7 )  D e t e r m i n e  l e n g t h  c o n s t a n t ,  CL ( m u l t i p l i e r ) ,  u s i n g  t h e  f o l l o w i n g  f o r m u l a :

C L

= Leng th  o f  cons tan t

D =  Leng th  o f  known ob jec t

R = Counts generated by measuring length of  known
o b j e c t

Example: On aer ia l  photograph of  unknown scale or magnif icat ion where a te lephone
l ine is v is ib le,  use the known distance between two telephone poles,  105
f e e t ,  f o r  D  i n  f o r m u l a .

(1) With l inear measur ing probe, measure the known distance (between
two te lephone  po les )  to  ob ta in  R .

(2)  The value shown on the auto-scaler  LED display (5692) can be used
fo r  R  in  the  fo rmu la

( 4 )  R e s u l t  i s  0 . 0 2 . Press   and   to display six decimal places,
0 .018447  =

C L

(5) press  to activate PRINT command.

( 8 )  K e y  i n  CL v a l u e  ( c o m p u t e d  w i t h  k n o w n  l e n g t h  o f  o b j e c t  i n  p h o t o g r a p h  b e i n g  
measured). Press  and  .

( 9 )  P r e s s  f o o t  s w i t c h . Do not re lease unt i l  ready to begin measurement.

(10 )  Pos i t i on  l i near  measur ing  p robe  so  tha t  p r i ck ing  p in  i s  a t  beg inn ing  o f
leng th  to  be  measured .  Re lease  foo t  sw i tch .

(11)  Make  measurement  by  t rac ing  leng th  o f  l i ne  w i th  l i near  measur ing  p robe .

( 1 2 )  P r e s s      t o  a c t i v a t e  P R I N T  c o m m a n d  a n d  f r e e z e  c o u n t .

Area measurements on aer ia l  photographs of  unknown scale or magni f icat ion.
To make area measurements of aerial photographs, there must be a known length of an
o b j e c t . This known factor must be used to compute constants needed for
measurements.

(1) Assemble QPS with planimeter.

( 2 )  A c t i v a t e  Q P S :

( a )  P l u g  f o o t  s w i t c h  i n t o  A C C U  i n p u t  j a c k  o n  b a c k  p a n e l  o f  a u t o - s c a l e r .  

(b )  P lug  p lan imeter  in to  E2 encoder  socke t  on  back  pane l  o f  au to -sca le r .
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(c)  PIug power t ransformer cable into POWER supply jack on back panel  of
a u t o - s c a l e r .

( d )  P l u g  p o w e r  t r a n s f o r m e r  c a b l e  i n t o  w a l l  o u t l e t .

(e )  P lug  power  co rd  in to  back  o f  ca lcu la to r .

( f )  P l u g  p o w e r  c o r d  i n t o  w a l l  o u t l e t .

(9) Set encoder 0FF/E2/E1 switch on back panel of auto-scaler to E2.

(h)  Set AUDIO/OFF switch on back panel  of  auto-scaler to AUDIO.

( i )  Se t  au to -sca le r  B /ACCU/A/OFF sw i tch  to  A .

(J) Set auto-scaler MAN/AUTO switch to AUTO.

(k) Set auto-scaler X MEMORY switch to 1.

( l )  S e t  c a l c u l a t o r

( m )  S e t  c a l c u l a t o r

( n )  S e t  c a l c u l a t o r

OFF/ON switch to ON.

MAN/TRACE/NORM switch to MAN.

PRGM/RUN switch to RUN.

(o) Press following keys:      and   ,

CAUTION

Hold  magne t i c  ca rds  by  edge .  Be  su re  hands  a re  c lean .  Grease ,  o i l ,  o r
other materials may damage magnetic cards.

(3) Load preprogrammed magnet ic card (paragraph 9-6.2h),  Program IV, into
c a l c u l a t o r .

(4)  Tape photograph to be measured to table.

( 5 )  S e l e c t  c o r r e c t  t r a c e r  a r m  l e n g t h .

NOTE

Tracer  a rm leng th  shou ld  be  shor tes t  one  poss ib le  tha t  w i l l  a l l ow en t i re
shape to be measured without moving the planimeter.

(6 )  A l ine  p lan imete r  w i th  t racer  a rm leng th  se lec ted  (paragraph  9 -6 .2k ) .
Record  RT v a l u e .
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NOTE

Fac to ry  de te rmined  RT value is g iven on Cal ibrat ion Record Sheet
provided with equipment. Al inement is  performed as a check.

(7 )  P lace  p lan imete r  near  shape  to  remeasured  so  tha t  l eng th  o f  t racer  a rm
l ies  a long  imag inary  l i ne  th rough  cen te r  o f  shape . Set wheels so that axles form 90
degree angle wi th t racer arm.

(8 )  Make  p rac t i ce  t race  to  be  su re  t racer  a rm w i l l  cover  a rea  in  one
o p e r a t i o n .

(9 )  De te rmine  a rea  cons tan t , C  ( m u l t i p l i e r ) ,  u s i n g  t h e  f o l l o w i n g  f o r m u l a :

(S C ) 2 x AT

C =

C =

A T  =

R T  =

S c =

(a )

(b )

( c )

R T

Area  o f  cons tan t

Area  o f  tes t  ru le  (g iven  on  Ca l ib ra t ion  Record  Shee t
provided with equipment)

Encoder  coun t  fo r  each  revo lu t ion  (g i ven  on  Ca l ib ra t ion  Record
Sheet provided with equipment)

S c a l e  r a t i o

D e t e r m i n e  Sc by  us ing  the  fo l low ing  fo rmu la :

S c = CL x RL

S c =  S c a l e  r a t i o

C L

= Leng th  cons tan t  (pa ragraph  9 -6 .2ad)

R L

= Coun ts  pe r  i nch  (g i ven  on  Ca l ib ra t ion  Record
Sheet provided with equipment)

Example: Use given R L value (724) on Cal ibrat ion Record Sheet and
C L value (0.018447) obtained from l inear measurements on aer ia l
photographs (paragraph 9-6.2ad).

S c = 0 .018447  X  724  =  13 .355628

( SC ) 2 = 178 .372799

Use values provided on Cal ibrat ion Record Sheet for  AT a n d  RT .
For this example, the value for R T is  2157 and AT is 12.54.
The formula can now be computed on the calculator.

178 .372799 X  12 .54 2236.794903
C = 2157 = 2157 = 1 .036993
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(d) Press    to activate PRINT command.

(10) Key in C value (computed with known length of  object  in photograph being
measured). Press  and  .

(11) Set auto-scaler X MEMORY switch to 2.

(12) Trace boundary l ine of  shape using lens t racing assembly.  Stop when you
r e a c h  s t a r t i n g  p o i n t .

(13) Press        to act ivate PRINT command and freeze count.

Following are tables providing information found on preprogrammed a magnetic

N O T E

cards.  The tables can be used to ver i fy proqrams or to program the
calculator if preprogrammed cards are damaged or lost.

Table 9-2. PRERECORDED PROGRAM SUBROUTINES (PROGRAMS I, II, Ill, AND IV)

Label
Key Routine Function and Usage Notes

a Lengths

Areas

b Slope Area

ACCU +

PROGRAM I

Point Counts Used to  to ta l  po in t
coun ts  and  mu l t ip l y  to ta l
by  cons tan t .  Mus t  be
r e i n i t i a t e d  i f  d i f f e r e n t
count is  to be used.

Used to measure lengths
w i th  l i near  measur ing
probe  o r  p lan imete r .
M u s t  b e  r e i n i t i a t e d  i f
scales are changed.

Computes area of mea-
s u r e m e n t .  P r i n t s  a r e a
in  square  fee t .  Mus t  be
r e i n i t i a t e d  i f  t r a c e r  a r m
length is changed.

Computes area of slope.
M u s t  b e  r e i n i t i a t e d  i f
new s lope  ra t ios  o r
scales are to be used.

A d d i t i o n  r o u t i n e  f o r
adding s lopes or  areas.
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Table 9-2. PRERECORDED PROGRAM SUBROUTINES (PROGRAMS I, II, Ill, AND IV) - Cont

Label
Key Rout ine Function and Usage Notes —

PROGRAM I - Cont

c ACCU - S u b t r a c t i o n  r o u t i n e  f o r
sub t rac t ing  s lopes  o r
areas.

I n i t i a t e Places zero in memory
registers so they can be
used for  new input.

d Inches/Acres Converts computed area
measurement into uni ts of
ac res .

P r i n t M a s t e r  p r i n t  r o u t i n e .
Con ta ins  subrou t ines  fo r
p r i n t i n g  r e s u l t s  a n d  d a t a
o f  o t h e r  l a b e l  r o u t i n e s
in  inches ,  square  fee t ,
o r  ac res .

e Memory Load Loads constants 4, 3, 2,
and 1 into memory stack. 

a

Load Data

New Interval

F i l l  R o u t i n e

Cut Routine

Used  to  en te r  ho r i zon ta l
a n d  v e r t i c a l  s c a l e s  o f
item to be measured and
a l inement  da ta .

Used to change or enter
c o n t o u r  i n t e r v a l .  N e x t
even  con tour  i n te rva l
e l e v a t i o n  f o r  n e w  i n t e r -
v a l  i s  a u t o m a t i c a l l y  d e -
te rmined .

Sets system up for mea-
surement and calculat ion
o f  f i l l .

S e t s  s y s t e m  u p  f o r  m e a -  
surement and calculat ion
o f  c u t .
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Table 9-2. PRERECORDED PROGRAM SUBROUTINES (PROGRAMS I, II, Ill, AND IV) - Cont

Label
Key Routine Function and Usage Notes

PROGRAM II - Cont

F i r s t  S e c t i o n Automat ica l l y  de te rmines
nex t  even-va lued  sec t ion
elevat ion from one being
measured.

Next Section

I n i t i a t e

Reload Stack

P r i n t

Erase

Used anytime manual load-
i n g  o f  n e x t  e l e v a t i o n  i s
r e q u i r e d . Used to run
sect ions not on even ele-
v a t i o n  i n t e r v a l s .

Stores zeros in memory
registers so they can be
used for  new input.

Used to rerun volume run
where  an  inco r rec t  sec t ion
was entered; Resets
memory stack for  input
o f  a reas  o f  sec t ions  tha t
fo l l ow e r roneous  sec t ion
on tape.

Mas te r  p r in t  rou t ine  con-
t a i n s  s u b r o u t i n e s  f o r
p r i n t i n g  r e s u l t s  a n d  d a t a
o f  o t h e r  l a b e l  r o u t i n e s .

Erases results and data
fo r  las t  ( vo lume)  con tour
t race made so incorrect
in te rva ls  can  be  e l im i -
nated before volume run
i s  c o m p l e t e d .  C a l c u l a -
t o r  w i l l  r e p r i n t  a l l  d a t a
groups for previous sec-
t i o n  a n d  r e a d y  i t s e l f  f o r
next measurement. Can
only be used to erase
one step at  t ime.

9-89

c

d



TM 5-6675-323-14

Table 9-2. PRERECORDED PROGRAM SUBROUTINES (PROGRAM I, II, Ill, AND IV) - Cont

Label
Key Routine Function and Usage Notes

a, b, c, d

PROGRAM III 

P r i n t Pr ints new value of  X.

Load Register Loads  mu l t ip le  cons tan ts
o r  f a c t o r s  s t o r e d  i n  r e -
g i s t e r s  2 - 9  i n t o  r e g i s t e r
1. Pressing correspond-
ing label key loads new
c o n s t a n t  o r  f a c t o r  i n t o
t h a t  r e g i s t e r .

PROGRAM IV

Enter 1 Loads number 1 into
memory.

Cons tan t /Ra t io Computes constants CL a n d
S C  f o r  a e r i a l  p h o t o -
graphs.

C L

Loads  va lue  o f  CL i n t o
memory.

P r i n t P r i n t s  r e s u l t s  o f  c a l c u -
l a t i o n s .
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV)

Step Keystroke Entry Key Code Display Meaning or Purpose

Program I -  Points,  Areas, and Lengths

001

002

003

004

005

006

007

008

009

010

011

012

013

014

015

016

017

018

019

020

021

022

023

001

002

003

004

005

006

007

008

009

010

011

012

013

014

015

016

017

018

019

020

021

022

023

21 11

35 11

16-11

01

35 01

-51

35 46

24

21 16 11

35 11

07

02

04

16-11

-24

35 01

01

35 46

36 11

16-11

24

21 12

01

POINT COUNTS routine

Sto rage  fo r  cons tan t

Space  p r in te r

Constant

P r i n t  i n d i c a t o r ,  I

Return to 001

LENGTHS routine

Scale (of map)

R e g i s t e r

Space  p r in te r

R e g i s t e r

Constant

I n p u t

P r i n t  i n d i c a t o r ,  I

Space  p r in te r

Return to 000

AREAS routine
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keys t roke  En t ry Key Code Display Meaning or Purpose

Program I  -  Points,  Areas, and Lengths -  Cont

024

025

026

027

028

029

030

031

032

033

034

035

036

037

038

039

040

041

042

043

044

045

046

024

025

026

027

028

029

030

031

032

033

034

035

036

037

038

039

040

041

042

043

044

045

046

02

-62 A T ,  A rea  o f  tes t  ru le

05

05

-41

-31

-35

-35

-41

-24

35 01

01

-22

35 46

-51

16-11

24

21 16 12

35 08

36 46

16-45

22 07

24

Roll down stack 1

M u l t i p l y  S2 X  AT

Divide by R T

Store  cons tan t

I n p u t

Change sign

P r i n t  i n d i c a t o r ,  1

Clear X

Space  p r in te r

Return to 000

SLOPE AREA routine

S l o p e  f a c t o r

C o n d i t i o n a l  a r e a  t e s t

Go to  s lope  ca lcu la t ion

Return to 000 (Test Fai led)
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keystroke Entry Key Code Display Meaning or Purpose

Program I -  Points,  Areas, and Lengths -  Cont

047

048

049

050

051

052

053

054

055

056

057

058

059

060

061

062

063

064

065

066

067

068

069

047

048

049

050

051

052

053

054

055

056

057

058

059

060

061

062

063

064

065

066

067

068

069

21 07 S lope  a rea  ca lcu la t ion

-31 Adjust memory stack

01 I n p u t

-14 P r i n t  d i s p l a y

16 11 Space  p r in te r

-41

-24

16 43

42

35 07

24

21 13

01

35 06

16-11

24

21 16 13

01

-22

35 06

16-11

24

21 14

Arc  tangen t

Slope cosine (run)

Slope storage

Return to 000

Actuate + Routine

I n p u t

S t o r a g e  i n d i c a t o r

Space  p r in te r

Return to 000

Actua te  -  Rout ine

I n p u t

Change sign

S t o r e  i n d i c a t o r

Space  p r in te r

Return to 000

I n i t i a t e  r o u t i n e
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keys t roke  En t ry Key Code Display Meaning or Purpose

Program I  -  Points,  Areas, and Lengths -  Cont

070

071

072

073

074

075

076

077

078

079

080

081

082

083

084

085

086

087

088

089

090

091

092

070

071

072

073

074

075

076

077

078

079

080

081

082

083

084

085

086

087

088

089

090

091

092

00

35 00

35 02

35 03

35 04

35 05

35 06

35 07

35 08

35 09

16-11

24

21 16 14

01

35 09

36 46

16-44

22 05

36 01

04

03

05

06

Input  0

Zero  reg is te r  0

Zero  reg is te r  2

Zero  reg is te r  3

Zero  reg is te r  4

Zero  reg is te r  5

Zero  reg is te r  6

Zero  reg is te r  7

Zero  reg is te r  8

Zero  reg is te r  9

Space  p r in te r

Return to 000

INCHES/ACRES routine

I n p u t

Z e r o  r e g i s t e r  n i n e

Tes t  fo r  leng th  o r  a rea

To  ca lcu la te  inches

Constant

9-94



TM 5-6675-323-14

Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keystroke Entry Key Code Display Meaning or Purpose

Program I - Points,  Areas, and Lengths -  Cent

093

094

095

096

097

098

099

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

093

094

095

096

097

098

099

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

00

-24

16-11

35 02

24

21 15

35 00

36 46

16-43

22 00

36 08

16-42

22 04

36 09

16-44

22 02

22 01

24

21 01

36 00

-14

36 06

16-42

D i v i d e

Space  p r in te r

Return to 000

PRINT routine

T e s t  f o r  p o i n t s

I f  Yes

I f  No

T e s t  f o r  s l o p e

I f  Y e s ,  r o u t i n e  4

I f  No

Tes t  fo r  i nches /ac res

I f  Y e s ,  r o u t i n e  2

I f  No ,  rou t ine  1

Return to 000

Pr in t  a reas  o r  leng th
r o u t i n e

P r i n t  d i s p l a y

T e s t  f o r  a c t u a t e
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keys t roke  En t ry Key Code Display Meaning or Purpose

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

9-96

Program I -  Points,  Areas, and Lengths -  Cont

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

22 08

16-11

-31

24

21 08

-35

36 03

-55

35 03

-14

16-11

24

21 02

36 00

-14

3 6 0 1

-24

36 02

-35

-14

35 05

36 06

16-42

I f  Y e s ,  r o u t i n e  8

If No

Adjust memory stack

Return to 000

PRINT actuate rout ine

Input X

Add

P r i n t  t o t a l

Space  p r in te r

Return to 000

P r i n t  i n c h e s / a c r e s
r o u t i n e

P r i n t  d i s p l a y

P r i n t  i n c h e s / a c r e s

T e s t  f o r  a c t u a t e
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keystroke Entry Key Code Display Meaning or Purpose

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

Program I -  Points,  Areas, and Lengths -  Cont

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

22 09 I f  y e s ,  r o u t i n e  9

16-11 I f  n o

-31 Adjust memory to X

24 Return to 000

21 09 P r i n t  i n c h e s / a c r e s
A c t u a t e  r o u t i n e

36 00

36 06

-35

36 03

-55

35 03

-14

36 05

36 06

-35

36 04

-55

35 04

-14

16-11

16-11

24

21 00

Add

P r i n t  d i s p l a y

I n p u t

Add

P r i n t

Space  p r in te r

Space  p r in te r

Return to 000

P r i n t  p o i n t s  r o u t i n e
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keys t roke  En t ry Key Code Display Meaning or Purpose

Program I -  Points,  Areas, and Lengths -  Cont

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

9-98

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

3 6 0 0

36 11

-14

-35

-14

16-11

24

21 04

36 00

-14

36 07

-24

-14

35 05

16-11

36 06

16-42

22 09

-31

24

21 05

36 01

36 11

I n p u t

Return to 000

P r i n t  s l o p e  r o u t i n e

P r i n t

D i v i d e

P r i n t

Space  p r in te r

Test for ACCU

I f  Y e s ,  r o u t i n e  9

If  No, move stack

Return to 000

Inches  rou t ine
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keys t roke  En t ry Key Code Display Meaning or Purpose

Program I - Points,  Areas, and Lengths -  Cont

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

001

002

003

004

005

006

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

-24 D i v i d e

35 02

16-11

24

21 16 15

35 04

-31

3 5 0 3

-31

3 5 0 2

-31

35 01

01

35 46

16-11 Space  p r in te r

51 Run/Stop, end of program

Space  p r in te r

Return to 000

Memory load rout ine

Move memory stack

Move memory stack

Advance memory stack

Program II - Volumes by Contour

001 21 11 Load data rout ine

002 35 15

003 16-31 Ro l l  up  s tack

004 35 11 H o r i z o n t a l  s c a l e  e n t r y

005 16-31 Ro l l  up  s tack

006 35 12 V e r t i c a l  s c a l e  e n t r y

9-99
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keys t roke  En t ry Key Code Display Meaning or Purpose

Program I I - Volumes by Contour - Cont

007

008

009

010

011

012

013

014

015

016

017

018

019

020

021

022

023

024

025

026

027

028

029

007

008

009

010

011

012

013

014

015

016

017

018

019

020

021

022

023

024

025

026

027

028

029

-31

01

02

-62

05

05

35 13

16-31

35 14

16-31

-51

16-11

24

21 12

01

21 04

35 46

16-11

24

21 13

35 09

16-11

36 05

Rol l  down stack

A c t u a l  a r e a  o f  t e s t  r u l e

Test area

Ro l l  up  s tack

Ro l l  up  s tack

C l e a r  d i s p l a y

Return to 000

F i l l  r o u t i n e

C u t / F i l l  i n d i c a t i o n

E n t r y

Return to 000

F i r s t  s e c t i o n  r o u t i n e

9-100



TM 5-6675-323-14

Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keystroke Entry Key Code Display Meaning or Purpose

Program I I - Volumes by Contour - Cont

030

031

032

033

034

035

036

037

038

039

040

041

042

043

044

045

046

047

048

049

050

051

052

030

031

032

033

034

035

036

037

038

039

040

041

042

043

044

045

046

047

048

049

050

051

052

36 06

16-51

35 06

-31

36 05

16-51

00

3 5 0 0

24

21 14

36 11

36 12

-35

36 13

-35

36 14

-24

3 5 0 1

00

35 05

35 06

35 07

35 08

Rol l  down stack

Return to 000

I n i t i a t e  r o u t i n e

I n d i c a t o r

M u l t i p l y

M u l t i p l y

D i v i d e

O Stored

Store O’s

Store  0 ’s

Store  0 ’s

Store O’s
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keys t roke  En t ry Key Code Display Meaning or Purpose

Program II - Volumes by Contour - Cont

053

054

055

056

057

058

059

060

061

062

063

064

065

066

067

068

069

070

071

072

073

074

9-102

053

054

055

056

057

058

059

060

061

062

063

064

065

066

067

068

069

070

071

072

073

074

35 09 Store  0 ’s

16-51

35 00 Store  0 ’s

35 01 Store  0 ’s

35 02

35 03

35 04

35 05

35 06

16-51

16-11

16 22 00

24

21 15

36 06

16-51

35 02

16-51

-41

35 06

36 07

16-51

Clear  f l ag  0

Return to 000

P r i n t  r o u t i n e

Cur ren t  a rea  nex t  to
l a s t  a r e a

Store new area in current
area
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill r AND IV) - Cont

Step Keys t roke  En t ry Key Code Display Meaning or Purpose

075

076

077

078

079

080

081

082

083

084

085

086

087

088

089

090

091

092

093

094

095

096

Program I I - Volumes by Contour - Cont

075

076

077

078

079

080

081

082

083

084

085

086

087

088

089

090

091

092

093

094

095

096

35 03 Store  cur ren t  in te rmed ia te
vo lume in  las t  in te rme-
d ia te  vo lume

16-51

3 6 0 9

-14

36 06

-14

16-51

36 02

-55

16-51

36 00

-35

05

04

-24

36 09

3 6 0 5

-45

-35

35 07

-14

36 08

P r i n t  n e x t  e l e v a t i o n

Print new area

Add

Sect ion /Vo lume ca lcu la t ion

M u l t i p l y

Constant

D i v i d e

S u b t r a c t

M u l t i p l y

Pr in t  in te rmed ia te  vo lume

9-103
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keys t roke  En t ry Key Code Display Meaning or Purpose

097

098

099

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

9-104

Program I I - Volumes by Contour - Cont

097

098

099

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

16-51

3 5 0 4

16-51

-55

35-08

-14

36 09

16-51

36 05

16-51

-45

16-42

22 00

3 6 0 6

16-51

36 06

16-51

-55

35 06

21 00

3 6 0 9

16 23 00

22 02

Add

Store  to ta l  vo lume

P r i n t  t o t a l  v o l u m e

S u b t r a c t

Twin peak test

I f  y e s

I f  n o

Add

Twin peak rout ine

Tes t  f lag  0

I f  y e s
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keystroke Entry Key Code Display Meaning or Purpose

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

Program II - Volumes by Contour - Cont

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

137

139

140

141

142

36 15

-24

16 44

16-43

22 01

36 46

01

-45

02

-24

-22

36 09

36 15

-24

-55

1 6 3 4

36 15

-35

22 02

21 01

36 09

21 02

36 46

I f  n o

D i v i d e

Tes t  fo r  000

I f  y e s

I f  o d d  e l e v a t i o n s

S u b t r a c t

D i v i d e

Change sign

D i v i d e

Add

Trunca te  to  in teger

To twin peak rout ine

Even e leva t ion  rou t ine

Twin peak rout ine

9-105
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, III, AND IV) - Cont

Step Keys t roke  En t ry Key Code Display Meaning or Purpose

Program I I - Volumes by Contour - Cont

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

9-106

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

36 15

-35

-55

16 23 00

22 08

16-51

36 00

16-51

-55

21 08

36 90

36 05

16-51

35 01

16-51

-31

3 5 0 5

-31

35 09

01

35 00

36 08

16-51

M u l t i p l y

Add

Tes t  f lag  0

I f  y e s

I f  n o

Add

In  tw in  peak  rou t ine

Rol l  down stack
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill r AND IV) - Cont

Step Keys t roke  En t ry Key Code Display Meaning or Purpose

Program II - Volumes by Contour - Cont

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

36 00

16-42

16 21 00

16-51

36 08

16-11

24

21 16 11

35 15

16-11

3 6 0 5

35 09

16-51

36 01

16-51

35 05

22 00

21 16 12

01

-22

22 04

21 16 13

35 09

Tes t  fo r  tw in  peak

Set  f lag  to  0

Space  p r in te r

Return to 000

New in te rva l  rou t ine

Space  p r in te r

S t o r e  l a s t  e l e v a t i o n

I n  c u r r e n t  e l e v a t i o n

T o  f i r s t  s e c t i o n  r o u t i n e

C u t  r o u t i n e

Change sign

Nex t  sec t ion  rou t ine

9-107
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keys t roke  En t ry Key Code Display Meaning or Purpose

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

Program I I - Volumes by Contour - Cont

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

16-11

24

21 16 14

23 05

16-31

36 15

36 46

-35

-55

35 09

36 08

16-11

24

21 16 15

36 05

35 09

16-51

36 01

36 02

36 03

36 04

16-51

16-14

Space  p r in te r

Return to 000

Re load  s tack  rou t ine

To subrout ine 5, data
l o a d

Set  up  fo r  nex t  e leva t ion

M u l t i p l y

Add

Return to 000

Erase  rou t ine

Backs up data

Group 1 sect ion

P r i n t  s t a c k

9-108
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keystroke Entry Key Code Display Meaning or Purpose

212

213

214

215

216

217

218

219

220

221

222

001

002

003

004

005

006

007

008

009

010

011

Program II - Volumes by Contour - Cont

212 21 05 Loader  rou t ine

213 35 08

214 -31 Rol l  down stack

215 35 07 Loads stack into memory

216 -31 Rol l  down stack

217 35 06

218 -31 Rol l  down stack

219 35 05

220 -31 Rol l  down stack

221 24 Return to 000

222 51 Run/Stop, end of program

Program I I I -  Mu l t ip le  Sca le  o r  A l inement  Fac to rs

001 21 15 P r i n t  X  r o u t i n e

002 -14

003 24 Return to 000

004 21 11 Loads  reg is te r  2

005 36 02

006 35 01 Loads  reg is te r  2  in to  1

007 24 Return to 000

008 21 12 Loads register 3

009 36 03

010 35 01 Loads  reg is te r  3  in to  1

011 24 Return to 000

9-109
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keys t roke  En t ry Key Code Display Meaning or Purpose

Program I I I  -  Mu l t ip le  Sca le  o r  A l inement  Fac to rs  -  Cont

012

013

014

015

016

017

018

019

020

021

022

023

024

025

026

027

028

029

030

031

032

033

034

9-110

012

013

014

015

016

017

018

019

020

021

022

023

024

025

026

027

028

029

030

031

032

033

034

21 13

36 04

35 01

24

21 14

36 05

35 01

24

21 16 11

36 06

35 01

24

21 16 12

36 07

35 01

24

21 16 13

36 08

35 01

24

21 16 14

36 09

35 01

Loads  reg is te r  4

Loads  reg is te r  4  in to  1

Return to 000

Loads  reg is te r  5

Loads  reg is te r  5  in to  1

Return to 000

Loads  reg is te r  6

Loads  reg is te r  6  in to  1

Return to 000

Loads  reg is te r  7

Loads  reg is te r  7  in to  1

Return to 000

Loads  reg is te r  8

Loads  reg is te r  8  in to  1

Return to 000

Loads  reg is te r  9

Loads  reg is te r  9  in to  1
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keystroke Entry Key Code Display Meaning or Purpose

035

036

001

002

003

004

005

006

007

008

009

010

011

012

013

014

015

016

017

018

019

020

Program I I I -  Mu l t ip le  Sca le  o r  A l inement  Fac to rs  -  Con t

035 24 Return to 000

036 51 Run/Stop, end of program

Program IV - Linear Measuring Probe Program for Aer ial  Photos

001

002

003

004

005

006

007

008

009

010

011

012

013

014

015

016

017

018

019

020

21 11 Enter  1  rou t ine

01

35 01 Enter 1 into memory

24 Return to 000

21 12 Cons tan t /Ra t io  rou t ine

-21

36 01

-35

52

36 08

-35

-14

35 03

07

02

04

-35

-14

16-11

24

M u l t i p l y

Rec ip roca l  o f  X

M u l t i p l y

P r i n t  X

Constant

Space  p r in te r

Return to 000

9-111
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Table 9-3. PREPROGRAMMED KEYSTROKE ENTRIES (PROGRAM I, II, Ill, AND IV) - Cont

Step Keys t roke  En t ry Key Code Display Meaning or Purpose

021

022

023

024

025

026

027

028

Program I I I -  Mu l t ip le  Sca le  o r  A l inement  Fac to rs  -  Con t

021 21 13     routine

022 36 03

023 35 01 Enter       in memory

024 24 Return to 000

025 21 15 P r i n t  r o u t i n e

026 -14

027 24 Return to 000

028 51 Run/Stop, end of program

Table 9-4. PREPROGRAMMED DIAGNOSTIC ENTRIES

Keyboard
Step E n t r y Purpose

001

002

003

004

005

006

007

008

009

010

011

* L B L O C l e a r  r e g i s t e r s  s u b r o u t i n e .

CL REG

CL REG

RTN

*LBLa Func t ion  tes t  subrou t ine .

RND

RCLI

R/S

*LBL2

9-112
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Table 9-4. PREPROGRAMMED DIAGNOSTIC ENTRIES - Cont

Keyboard
Step Ent ry Purpose

012

013

014

015

016

017

018

019

020

021

022

023

024

025

026

027

028

029

030

031

032

033

034

DSZI DSZI and RCLI subroutine.

*LBL5

RCLI

RTN RCL and STOP if called.

*LBLc

RCL(i)

RCLI Ver i f y  reg is te rs  and  sum in

   subrou t ine .

R/S

STO O

DSZI

GTOc

3

EEX

2

RCLO

R/S

RTN

*LBLe Decrement x subrout ine.

1

Test      

RTN

9-113
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Table 9-4. PREPROGRAMMED DIAGNOSTIC ENTRIES - Cont

Keyboard
Step E n t r y Purpose

N O T E

These  f i r s t  34  ins t ruc t ion  s teps  a re  s tandard  fo r  any  p rogram run .
They  a re  used  to  se t  reg is te rs  and  f lags  fo r  the  fo l l ow ing  p rogram.

035

036

037

038

039

040

041

042

043

044

045

046

047

048

049

050

051

052

053

054

*LBLA S t a r t  a n d  p a u s e  a f t e r  f i r s t
subrou t ine  execu t ion .

5

7

GSBO

P SE

GSBe Decrement x.

ENT ↑   

R ↑ Stack  (X ,  Y ,  Z ,  T )  tes t .

X   Y

R ↑ 

R ↑ 

X   Y

R  ↑ 

X ≠ 0?

X  ≠ Y?

RTN

GSBe Decrement x.

X > Y ?

RTN

GSBe X-to-Y comparisons.

9-114
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Table 9-4. PREPROGRAMMED DIAGNOSTIC ENTRIES - Cont

Keyboard
Step E n t r y Purpose

055

056

057

058

059

060

061

062

063

064

065

066

067

068

069

070

071

072

073

074

075

076

077

078

X-to-O comparisons.

X=Y?

RTN

GSBe

X   Y?

GTO1

RTN

*LBL1 Decrement x.

GSBe

STO I I - r e g i s t e r  t e s t .

RCLI

X    Y

X     Y?

RTN

GSB2

X     0?

GT03

RTN

*LBL3

GSB2

X=0?

RTN

GSB2

X < 0 ?

RTN

9-115
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Table 9-4. PREPROGRAMMED DIAGNOSTIC ENTRIES - Cont

Keyboard
Step E n t r y Purpose

079 GSB2

080 X > 0 ?

081 GT04

082 RTN

083 * L B L4 Check  se t  s ta tus  on  f l ags .

084 DSZI

085 F?2

086 GT05

087 DSZI

088 F?1

089 GT05

090 DSZI

091 F?3

092 GT06

093 GT05

094 * L B L6

095 DSZI

096 F?0

097 GT07

098 GT05

099 *LBL7 Check complement of set
s t a t u s  o n  f l a g s .

100 STF2

101 STF1

9-116
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Table 9-4. PREPROGRAMMED DIAGNOSTIC ENTRIES - Cont

Keyboard
Step E n t r y Purpose

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

CFO

DSZI

F?3

GT05

DSZI

F?0

GT05

DSZI

F?2

GT08

GT05

*LBL8

DSZI

F? 1

GT09

GT05

*LBL9

DSZI

F?2

GT05

GSB2

DSP7

DEG

SIN

Check  F2  fo r  tes t  c lea r ing .

Tes t  DEG,  SIN,  S IN- 1.

9-117
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Table 9-4. PREPROGRAMMED DIAGNOSTIC ENTRIES - Cont

Keyboard
Step E n t r y Purpose

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

S I N- 1

GSBa

COS

COS-1

GSBa

TAN

T A N-1

GSBa

    P

Test COS, COS -1.

Test TAN, TAN - 1.

T e s t   P ,   R .

 R

GSBa

SIN

 H.MS

H . M S  

S I N- 1

GSBa

LOG

1 0x

GSBa

LN

e x

GBSa

X 2

Test  H.MS, H.MS 

Test LOG, 10X.

Tes t  LN,  ex.

Test            .

9-118
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Table 9-4. PREPROGRAMMED DIAGNOSTIC ENTRIES - Cont

Keyboard
Step Ent ry Purpose

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

GSBa

ENT  

Y x

LAST X

1 / x

Y x

GSBa

ENT  

+

LAST X

GSBa

ENT  

x

LAST X

÷

FRAC

LAST X

INT

+

X 2

GSBa

T e s t  yx,  L A S TX ,  1/x.

Tes t  + ,  -

T e s t  x ,  ÷

Test FRAC, INT.

T e s t  D  R ,  R  D .

9-119
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Table 9-4. PREPROGRAMMED DIAGNOSTIC ENTRIES - Cont

Keyboard
Step E n t r y Purpose

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

D  R

R  D

GSBa

EEX Test EEX, %.

2

X  Y

%

GSBa

DSP1 Test registers 24 and 0.

*LBLb

RCLI

STO(i) ( S e n s i t i v i t y  o f  l o w e r - o r d e r
r e g i s t e r s  t o  h i g h e r - o r d e r

reg is te r  changes . )

DSZI

GTOb

2

4

X  I

GSBc

GSBO

*LBLd

DSZI

RCLI

ABS

9-120
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Table 9-4. PREPROGRAMMED DIAGNOSTIC ENTRIES - Cont

Keyboard
Step Ent ry Purpose

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

STO(i)

2

4

X  Y?

GTOd

STOI

GSBc

9

EEX

8

7

1 / x

8

CHS

X

STF 0

CLF 1

STF 3

RAD

DSP3

ENG

PRINT X

SC I

Generate “PASS” display.

-8-888888888-88

Rese t  s ta tus  fo r  poss ib le
second pass.

Tes t  d isp lay  fo rmat t ing  and
p r i n t i n g .
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Table 9-4. PREPROGRAMMED DIAGNOSTIC ENTRIES - Cont

Keyboard
Step E n t r y Purpose

220 PRINT X

221 DSP1

222 FIX

223 PRINT X

224 R/S End o f  tes t .
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9-6.3 Prepara t ion  fo r  Movement .

a. Disconnect a l l  cables and switches f rom equipment.

b .  Cover  componen ts  w i th  the i r  respec t i ve  p las t i c  covers .

c . P lace  foo t  sw i tch  and  au to -sca le r  power  t rans fo rmer  in to  p lan imete r  case .

d . P lace  p lan imete r  t racer  a rm ex tens ions  in to  cu tou t  sec t ion  o f  p lan imete r  case .

e . Place planimeter wi th needle t racing assembly s ideways into case.

f .  P lace  remote  t racer  sw i tch ,  po in t  coun te r  pen ,  l i near  measur ing  p robe ,  and
dra f t ing  b r idge  in to  cu tou t  sec t ion  o f  p lan imete r  case .

g . P lace  au to -sca le r  i n  p lan imete r  case .

h . P lace  ca lcu la to r  i n  sma l l  case .
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i . P lace  ca lcu la to r  case ,  ca lcu la to r  power  t rans fo rmer ,  magne t i c  ca rd  pack ,
and  manufac tu re r ’ s  manua l  i n  la rge  ca lcu la to r  case .

j . Close and secure both cases.

9 - 7 . OPERATION UNDER UNUSUAL CONDITIONS. Th is  equ ipment  i s  des igned  fo r  opera t ion
on ly  in  a  con t ro l led  env i ronment .

Section I I I  Operator Maintenance

9 - 8 . LUBRICATION INSTRUCTIONS.

NOTE

These  lub r i ca t ion  ins t ruc t ions  a re  manda to ry .

Apply one drop of  watch oi l  ( I tem 16, Appendix E) to dr ive gears of  l inear measuring
p r o b e  q u a r t e r l y .

9 - 9 . TROUBLESHOOTING PROCEDURES.

9-9 .1  The  tab le  l i s t s  the  common ma l func t ions  wh ich  you  may  f ind  dur ing  the
operat ion or maintenance of  the QPS. You shou ld  per fo rm the  tes t / i nspec t ions  and
c o r r e c t i v e  a c t i o n s  i n  t h e  o r d e r  l i s t e d .

9 - 9 . 2  T h i s  m a n u a l  c a n n o t  l i s t  a l l  m a l f u n c t i o n s  t h a t  m a y  o c c u r ,  n o r  a l l  t e s t s  o r
inspec t ions  and  co r rec t i ve  ac t ions . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s  n o t
c o r r e c t e d  b y  l i s t e d  c o r r e c t i v e  a c t i o n s ,  n o t i f y  y o u r  s u p e r v i s o r .
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Table 9-5. TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. AUTO-SCALER

Step 1.

Step 2.

DOES NOT OPERATE.

Check  to  see  i f  power  t rans fo rmer  i s  p lugged  in to  wa l l  ou t le t  and
au to -sca le r  back  pane l .

(a )  I f  power  t rans fo rmer  i s  p lugged  in ,  p roceed  to  s tep  2 .

(b )  P lug  in  power  t rans fo rmer .

Check  pos i t i on  o f  c i r cu i t  b reaker  in  power  pane l .

( a )  I f  c i r c u i t  b r e a k e r  i s  o n ,  r e f e r  t o  o r g a n i z a t i o n a l
maintenance.

( b )  T u r n  o n  c i r c u i t  b r e a k e r .

2 . CALCULATOR DOES NOT OPERATE.

Step 1. Check  to  see  i f  power  t rans fo rmer  i s  p lugged  in to  wa l l  ou t le t  and
b a c k  o f  c a l c u l a t o r .

(a )  I f  power  t rans fo rmer  i s  p lugged  in ,  p roceed  to  s tep  2 .

(b )  P lug  in  power  t rans fo rmer .

Step 2. Check  pos i t i on  o f  c i r cu i t  b reaker  a t  power  pane l .

( a )  I f  c i r c u i t  b r e a k e r  i s  t u r n e d  o n ,  r e f e r  t o  o r g a n i z a t i o n a l
maintenance and proceed to step 3.

( b )  T u r n  o n  c i r c u i t  b r e a k e r .

Step 3. Check  to  see  i f  ca lcu la to r  w i l l  energ ize  w i th  good  ba t te ry  pack .

( a )  I f  c a l c u l a t o r  e n e r g i z e s ,  r e p l a c e  p o w e r  t r a n s f o r m e r .

( b )  I f  c a l c u l a t o r  d o e s  n o t  e n e r g i z e ,  r e p l a c e  c a l c u l a t o r .
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Table 9-5. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

3 . AUTO-SCALER AND CALCULATOR DISPLAY ALL ZEROS .

Step 1. With scale di ia ls set  to 000, check sett ing of  NORMAL/SCALE switch.

(a) If NORMAL/SCALE switch is on NORMAL, proceed to step 2.

(b) Set NORMAL/SCALE switch to NORMAL.

s tep  2 . Check  to  see  i f  sw i t ches  on  au to -sca le r  f ron t
c o r r e c t l y  f o r  s p e c i f i c

( a )  I f  s w i t c h e s  a r e

( b )  S e t  a u t o - s c a l e r
performed.

Step 3. Check to see i f  remote

measur ing procedure.

s e t  c o r r e c t l y ,  p r o c e e d

switches for measuring

t r a c e r  s w i t c h  i s  s t u c k .

panel  are set

to  s tep  3 .

procedure being

( a )  I f  r e m o t e  t r a c e r  s w i t c h  f u n c t i o n s  p r o p e r l y ,  p r o c e e d  t o  s t e p
4 .

( b )  F r e e  r e m o t e  t r a c e r  s w i t c h .

Step 4. C h e c k  t o  s e e  i f  a u t o - s c a l e r  0 F F / E2 / E1 sw i tch  i s  se t  co r rec t l y  fo r
spec i f i c  measur ing  p rocedure .

( a )  I f  0 F F / E2 / E1 s w i t c h  i s  s e t  c o r r e c t l y ,  p r o c e e d  t o  s t e p  5 .

( b )  S e t  0 F F / E2 / E1 s w i t c h  c o r r e c t l y .

Step 5. Check al inement procedure wi th l inear measur ing.  probe (paragraph
9 - 6 . 2 n ) .

Perform al inement procedure with l inear measur ing probe (paragraph
9 - 6 . 2 n ) .

4. AUTO-SCALER DISPLAYS ALL ZEROS. CALCULATOR DISPLAYS CORRECT COUNT.

Check  to  see  i f  au to -sca le r  sw i t ches  a re  se t  co r rec t l y  fo r  spec i f i c  measur ing
procedures.

S e t  s w i t c h e s  c o r r e c t l y .
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Table 9-5. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. AUTO-SCALER DISPLAYS CORRECT COUNT. CALCULATOR DISPLAYS ALL ZEROS.

Step 1. Check  to  see  i f  r i bbon  cab le  in  back  o f  ca lcu la to r  i s  co r rec t l y
connected.

(a )  I f  r i bbon  cab le  i s  connec ted  p roper l y ,  p roceed  to  s tep  2 .

( b )  I n s e r t  r i b b o n  c a b l e s  c o r r e c t l y .

Step 2. Check to see if        and   have been keyed into
calculator  memory.

(a )  I f  co r rec t  en t r ies  have  been  keyed  in ,  p roceed  to  s tep  3 .

(b) Key into calculator       and   .

Step 3. Check to see if auto-scaler MAN/AUTO switch, X MEMORY switch, and
INIT  bu t ton  a re  se t  co r rec t l y  fo r  spec i f i c  measur ing  p rocedure .

( a )  I f  s w i t c h e s  a r e  s e t  c o r r e c t l y ,  p r o c e e d  t o  s t e p  4 .

( b )  S e t  s w i t c h e s  c o r r e c t l y .

Step 4. Run calculator  d iagnost ic program on preprogrammed magnet ic card.

Rep lace  ca lcu la to r .

6. AUTO-SCALER IS ERRATIC. CALCULATOR DISPLAYS CORRECT COUNT.

Perform checks in malfunct ion 5.

7 . CALCULATOR DISPLAYS CORRECT COUNT BUT DOES NOT RESPOND TO AUTO-SCALER SWITCHES.

Step 1. Check  to  see  i f  r i bbon  cab le  in  back  o f  ca lcu la to r  i s  co r rec t l y
connected.

(a )  I f  r i bbon  cab le  connec t ion  i s  co r rec t ,  p roceed  to  s tep  2 .

( b )  I n s e r t  r i b b o n  c a b l e  c o r r e c t l y .

Step 2. Run calculator  d iagnost ic program on preprogrammed magnet ic card.

Rep lace  ca lcu la to r .
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Table 9-5. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

8 . CALCULATOR AND AUTO-SCALER DISPLAYS ARE ERRATIC .

Step 1. Check  to  see  i f  encoder  cab le  i s  co r rec t l y  i nse r ted  in to  au to -sca le r
back panel .

( a )  I f  e n c o d e r  c a b l e  i s  c o r r e c t l y  i n s e r t e d ,  p r o c e e d  t o  s t e p  2 .

( b )  I n s e r t  e n c o d e r  c a b l e  c o r r e c t l y .

Step 2. Check to see i f  encoder mount ing screws are loose or missing.

(a )  I f  no  sc rews  a re  loose  o r  m iss ing ,  p roceed  to  s tep  3 .

( b )  N o t i f y  d i r e c t / g e n e r a l  s u p p o r t  m a i n t e n a n c e  f o r  t i g h t e n i n g  o r
rep lac ing  o f  sc rews .

Step 3. Check  to  see  i f  p lan imete r  d r i ve  gears  a re  s l i pp ing  o r  j amming .

( a )  I f  g e a r s  a r e  o p e r a t i n g  c o r r e c t l y ,  p r o c e e d  t o  s t e p  4 .

(b )  T igh ten  o r  l oosen  se tsc rew on  whee l  ax le  to  ad jus t  d r i ve
gears .

Step 4. Check  to  see  i f  compress ion  sp r ing  i s  opera t ing .

(a )  I f  compress ion  sp r ing  i s  opera t ing  p roper l y ,  p roceed  to  s tep
5 .

(b )  Rep lace  compress ion  sp r ing  (pa ragraph  9 -10 .3 ) .

Step 5. Check to see i f  encoder measur ing wheel is in contact  wi th planimeter
d i s k .

Proceed to step 6.

Step 6. Check  fo r  any  obs t ruc t ion  under  the  p lan imete r  d i sk .

( a )  I f  t h e r e  i s  n o  o b s t r u c t i o n  p r e s e n t ,  p r o c e e d  t o  s t e p  7 .

(b )  Remove  obs t ruc t ion ,  p ress  encoder  hous ing  in  p lace .

Step 7. Check to see i f  there are enough paper disks in p lanimeter.

I f  necessary ,  add  ano ther  d i sk  to  p lan imete r  (pa ragraph  9 -10 .4 ) .
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Table 9-5. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

9. AUTO-SCALER DISPLAYS CORRECT COUNT.

Perform checks

10. POINT COUNTER PEN

Step  1 .  Check

(a )

(b )

( c )

(d )

S tep  2 .  Check

(a)

(b )

S tep  3 .  Check

in  ma l func t ion  8 .

DOES NOT INCREMENT

t o  s e e  i f  p o i n t  o f

I f  p o i n t  i s  f r e e ,

Free  po in t .

CALCULATOR DISPLAY IS ERRATIC.

COUNT CORRECTLY.

point  counter pen is jammed.

proceed to step 2.

Rep lace  ca r t r i dge .

Replace point  counter pen.

to  see  i f  po in t  coun te r  pen  w i l l  opera te  w i th  new car t r idge .

Rep lace  ca r t r i dge .

Replace point  counter pen.

to  see  i f  au to -sca le r  LED d isp lay  shows e r ra t i c  coun t ing  wh i le
moving point  counter pen.

Replace point  counter pen.

11. BOTH DISPLAYS APPEAR NORMAL. ALINEMENT RESULTS ARE INCORRECT OR INCONSISTENT.

Step 1. Check to see i f  p lanimeter t racer arm has s l ipped or moved.

( a )  I f  p l a n i m e t e r  t r a c e r  a r m  i s  i n  t h e  p r o p e r  p o s i t i o n ,  p r o c e e d  t o
step 2.

(b )  Se t  t racer  a rm to  p roper  leng th .

Step 2. Check to see i f  p lanimeter wheels are c lean.

(a) If planimeter wheels are clean, proceed to step 3.

(b )  C lean  whee ls  us ing  a  so f t  b rush .
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Table 9-5. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

11. BOTH DISPLAYS APPEAR NORMAL. ALINEMENT RESULTS ARE INCORRECT OR INCONSISTENT -
Cont

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Check to see i f  tef lon guide washer beneath the lens tracing assembly
is  c lean  and  in  con tac t  w i th  su r face .

( a )  I f  t e f l o n  g u i d e  w a s h e r  i s  c l e a n  a n d  p o s i t i o n e d  c o r r e c t l y ,
proceed to step 4.

(b )  C lean  te f lon  gu ide  washer  w i th  so f t  c lean  c lo th .

(c )  Rep lace  te f lon  gu ide  washer  (pa ragraph  9 -10 .2 ) .

Check  to  see  i f  paper  d i sk  on  p lan imete r  i s  c lean .

( a )  I f  p a p e r  d i s k  i s  c l e a n ,  p r o c e e d  t o  s t e p  5 .

(b )  Rep lace  paper  d i sk  (pa ragraph  9 -10 .4 ) .

Check to see if auto-scaler NORMAL/SCALE switch is set to NORMAL.

( a )  I f  s w i t c h  i s  c o r r e c t l y  s e t ,  p r o c e e d  t o  s t e p  6 .

(b) Set NORMAL/SCALE switch to NORMAL.

Wi th  90°  t r i ang le ,  check  to  see  i f  ax is  o f  t rac ing  assembly  i s  a t  90°
angle to surface being measured.

( a )  I f  a x i s  i s  a t  p r o p e r  a n g l e ,  p r o c e e d  t o  s t e p  7 .

( b )  A d j u s t  a x i s  o f  t r a c i n g  a s s e m b l y  u n t i l  i t  i s  a t  9 0 °  a n g l e  w i t h
surface being measured.

Wi th  90°  t r i ang le ,  check  to  see  i f  ax is  o f
wheel  axle are at  90° angle.

( a )  I f  a x i s  i s  c o r r e c t ,  p r o c e e d  t o  s t e p

( b )  A d j u s t  t r a c e r  a r m  a s s e m b l y  u n t i l  i t
o f  whee l  ax le .

t racer arm and axis of

8 .

i s  a t  90°  ang le  w i th  ax is
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Table 9-5. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

11. BOTH DISPLAYS APPEAR NORMAL. ALINEMENT RESULTS ARE INCORRECT OR INCONSISTENT -
Cont

Step 8. Check to see i f  encoder measur ing wheel  is  c lean.

(a )  I f  encoder  measur ing  whee l  i s  c lean ,  p roceed  to  s tep  9 .

(b)  Clean encoder measur ing wheel  wi th sof t  brush.

Step 9. Check to see i f  encoder is  a l ined.

Not i f y  d i rec t /genera l  suppor t  ma in tenance  fo r  encoder  a l inement
and replacement.

12. AUTO-SCALER AND CALCULATOR DISPLAYS DO NOT AGREE BY TWO OR MORE COUNTS.

Check  to  see  i f  r i bbon  cab le  in  back  o f  ca lcu la to r  i s  co r rec t l y  connec ted .

I n s e r t  r i b b o n  c a b l e  c o r r e c t l y .

13. CALCULATOR WILL NOT ACCEPT MAGNETIC CARD.

Step 1. Check to see i f  magnet ic card is being fed into reader backward or
upside down.

( a )  I f  c a r d  i s  b e i n g  i n s e r t e d  c o r r e c t l y ,  p r o c e e d  t o  s t e p  2 .

(b )  Feed  magne t i c  ca rd  co r rec t l y .

Step 2. Check to make sure calculator  is  correct ly  keyed to accept card.

(a )  I f  ca lcu la to r  has  been  co r rec t l y  keyed ,  p roceed  to  s tep  3 .

( b )  S e t  k e y s  c o r r e c t l y .

Step 3. Check to see i f  head-cleaning card wi l l  be accepted into magnet ic
ca rd  reader .

(a )  I f  head-c lean ing  ca rd  w i l l  be  accep ted ,  p roceed  to  s tep  4 .

(b)  Run head-cleaning card through magnet ic card reader.
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Table 9-5. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

13. CALCULATOR WILL NOT ACCEPT MAGNETIC CARD - Cont

Step 4. Check  to  see  i f  magne t i c  ca rd  i s  d i r t y .

(a )  I f  magne t i c  ca rd  i s  c lean ,  p roceed  to  s tep  5 .

(b )  C lean  magnet i c  ca rd  w i th  c lo th  mo is tened  w i th  a lcoho l  (Tab le
6-1.

Step 5. Check  to  see  i f  ba t te ry  pack  con tac ts  a re  c lean  and  s t ra igh t .

(a )  I f  con tac ts  a re  c lean  and  s t ra igh t ,  p roceed  to  s tep  6 .

(b )  C lean  ba t te ry  pack  con tac ts  w i th  co t ton  swab mo is tened  w i th
a lcoho l  (Tab le  9 -1 ) .

( c )  S t ra igh ten  ba t te ry  pack  con tac ts  by  p ress ing  down w i th  f i nger .

(d )  Rep lace  ba t te ry  pack  (pa ragraph  9 -10 .1 ) .

Step 6. Run calculator  d iagnost ic program on preprogrammed magnet ic card.

Rep lace  ca lcu la to r .

14. CALCULATOR PRINTER WILL NOT ADVANCE.

Step 1. Check to see i f  paper ro l l  is  jammed.

( a )  I f  p a p e r  r o l l  i s  f r e e ,  p r o c e e d  t o  s t e p  2 .

( b )  F r e e  p a p e r  r o l l .

Step 2. Check  to  see  i f  ba t te ry  pack  i s  de fec t i ve .

(a )  I f  ba t te ry  pack  i s  good ,  p roceed  to  s tep  3 .

(b )  Rep lace  ba t te ry  pack  (pa ragraph  9 -10 .1 ) .

Step 3. C h e c k  t o  s e e  i f  c a l c u l a t o r  d i s p l a y  i s  a c t i v e .

( a )  I f  d i s p l a y  i s  a c t i v e ,  p r o c e e d  t o  s t e p  4 .

( b )  R e p l a c e  c a l c u l a t o r .
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Table 9-5. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

14. CALCULATOR PRINTER WILL NOT ADVANCE - Cont

Step 4. Check to see if calculator PRGM/RUN switch is set to RUN.

(a) I f  PRGM/RUN is set  proper ly,  proceed to step 5.

(b )  Se t  sw i tch  to  RUN.

Step 5. Run calculator  d iagnost ic program on preprogrammed magnet ic card.

Rep lace  ca lcu la to r .

15. CALCULATOR PRINTER ADVANCES, BUT NOTHING PRINTS WHEN           IS ACTIVATED.

Step 1. Check to see i f  paper ro l l  is  jammed.

( a )  I f  p a p e r  r o l l  i s  f r e e ,  p r o c e e d  t o  s t e p  2 .

( b )  F r e e  p a p e r  r o l l .

Step 2. Perform checks in malfunct ion 14.

16. AUTO-SCALER LED DISPLAY DOES NOT OPERATE OR SHOWS INCORRECT COUNT.

Step 1. Check to see if power source has 10 v dc to 15 V dc output.

( a )  I f  o u t p u t  i s  c o r r e c t ,  p r o c e e d  t o  s t e p  2 .

(b)  Change power source.

Step 2. Check to see i f  vol tage on regulator on main logic PC board is 8 V
dc .

( a )  I f  v o l t a g e  i s  c o r r e c t ,  p r o c e e d  t o  s t e p  3 .

(b )  No t i f y  d i rec t /genera l  suppor t  ma in tenance  fo r  rep lacement  o f
main logic PC board.
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Table 9-5. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

16. AUTO-SCALER LED DISPLAY DOES NOT OPERATE OR SHOWS INCORRECT COUNT - Cont

Step 3. Check to see i f  there is power at  power source but not on main logic
PC board.

(a )  I f  power  i s  p resen t ,  p roceed  to  s tep  4 .

(b )  No t i f y  d i rec t /genera l  suppor t  ma in tenance  fo r  rep lacement  o f
main logic PC board and front  d isplay PC board.

Step 4. Check to see i f  auto-scaler  LED display shows numbers but  does not
c o u n t .

( a )  I f  d i s p l a y  o p e r a t e s  p r o p e r l y ,  p r o c e e d  t o  s t e p  5 .

(b )  No t i f y  d i rec t /genera l  suppor t  ma in tenance  fo r  rep lacement  o f
main logic PC board and front  d isplay PC board.

Step 5. Check to see i f  auto-scaler LED display shows count only increasing
or  on ly  dec reas ing .

( a )  I f  c o u n t  i s  c o r r e c t ,  p r o c e e d  t o  s t e p  6 .

(b )  No t i f y  d i rec t /genera l  suppor t  ma in tenance  fo r  rep lacement  o f
main logic PC board and front  d isplay PC board.

Step 6. Check to see i f  auto-scaler LED display shows errat ic counts or
sk ips  coun ts .

( a )  I f  c o u n t  i s  c o r r e c t ,  p r o c e e d  t o  s t e p  7 .

(b )  No t i f y  d i rec t /genera l  suppor t  ma in tenance  fo r  rep lacement  o f
main logic PC board and front  d isplay PC board.

Step 7. Check to see i f  auto-scaler LED display does not show even or odd
d i g i t s .

( a )  I f  d i s p l a y  i s  c o r r e c t ,  p r o c e e d  t o  s t e p  8 .

(b )  No t i f y  d i rec t /genera l  suppor t  ma in tenance  fo r  rep lacement  o f
main logic PC board.
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Table 9-5. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

16. AUTO-SCALER LED DISPLAY DOES NOT OPERATE OR SHOWS INCORRECT COUNT - Cont

Step 8. Check to see i f  auto-scaler  LED display shows inaccurate counts.

( a )  I f  d i s p l a y  i s  c o r r e c t ,  p r o c e e d  t o  s t e p  9 .

(b )  No t i f y  d i rec t /genera l  suppor t  ma in tenance  fo r  rep lacement  o f
main logic PC board.

Step 9. Check to see i f  calculator  LED shows incorrect  readings.

( a )  I f  c a l c u l a t o r  L E D  d i s p l a y  i s  c o r r e c t ,  p r o c e e d  t o  s t e p  1 0 .

(b )  No t i f y  d i rec t /genera l  suppor t  ma in tenance  fo r  rep lacement  o f
main logic PC board.

S tep  10 .  Check  to  see  i f  ca lcu la to r  LED d isp lay  w i l l  c lea r .

( a )  I f  d i s p l a y  c l e a r s ,  p r o c e e d  t o  s t e p  1 1 .

(b )  No t i f y  d i rec t /genera l  suppor t  ma in tenance  fo r  rep lacement  o f
main logic PC board.

Step 11. Check to see if auto-scaler NORMAL/SCALE switch and scale dials are
o p e r a t i n g  c o r r e c t l y .

(a )  No t i f y  d i rec t /genera l  suppor t  ma in tenance  fo r  rep lacement  o f
scaler PC board.

( b )  R e p l a c e  a u t o - s c a l e r .

NOTE

I f  above  p rocedures  do  no t  co r rec t  ma l func t ion ,  no t i f y  d i rec t /genera l
support  maintenance for replacement of  a l l  auto-scaler PC boards in
t h e  f o l l o w i n g  o r d e r :

(1)  Replace main logic PC board.

(2 )  Rep lace  f ron t  d i sp lay  PC board .

(3)  Replace scaler  PC board.

(4)  Replace rear input  PC board.
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9-10. MAINTENANCE PROCEDURES.

a .  Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  opera to r  ma in tenance  func t ions
f o r  t h e  q u a n t i t y  p r o c e s s i n g  s y s t e m .  P e r s o n n e l  r e q u i r e d  a r e  l i s t e d  o n l y  i f  t h e  t a s k
requires more than one.

b .  A f te r  comp le t ing  each  ma in tenance  p rocedure ,  per fo rm opera t iona l  check  to  be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURE PARAGRAPH

Replace Battery Pack. . . . . . . . . . . . . . . . . . . . . . . . . 9 -10 .1

Replace Teflon Guide Washer . . . . . . . . . . . . . . . . . . . . . 9 -10 .2

Replace Compression Spring . . . . . . . . . . . . . . . . . . . . . 9 -10 .3

Replace Paper Disc. . . . . . . . . . . . . . . . . . . . . . . . . . 9 -10 .4
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9-10.1 Replace Battery Pack.

MOS: 81Q,  Ter ra in  Ana lys t

SUPPLIES: Battery Pack

a.

b .

c .

d .

e .

f .

Turn calculator OFF/ON switch to OFF. Disconnect power t ransformer f rom
w a l l  o u t l e t .

Remove ribbon cable.

Turn  ca lcu la to r  over . S l ide  ba t te ry  cover  la tches  open .

Remove defect ive bat tery pack.

Ins ta l l  new ba t te ry  pack  so  con tac ts  face  ca lcu la to r  and  l i ne  up  w i th
connec to rs .

Replace cover.

Arrows on r ibbon cable
c a n  r e s u l t  i f  c a b l e  i s

g . T u r n  c a l c u l a t o r

h. Reconnect power

S l ide  cover  la tches

CAUTION

and calculator  must

over to secure.

a l i n e . Damage to calculator
plugged in backward.

ove r . Replace r ibbon cable.

t r a n s f o r m e r  t o  w a l l  o u t l e t .  T u r n  c a l c u l a t o r  o n .
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9-10 .2  Rep lace  Te f lon  Gu ide  Washer .

MOS:  81Q,  Ter ra in  Ana lys t

TOOLS:  3 /16  in .  F la t  T ip  Screwdr ive r
S t e e l  K n i f e
3/32 in. Hex Head Key Wrench

SUPPLIES: Teflon Guide Washer
Rubber Adhesive (Item 2, Appendix E)
Alcohol ( I tem 4, Appendix E)
Cheesecloth ( I tem 7, Appendix E)

CAUTION

Hold t racer arm with one hand before removing lens t racing assembly.
T racer  a rm w i l l  fa l l  and  damage p lan imete r .

a .

b .

c .

d .

e .

f .

g .

Remove lens tracing assembly f rom planimeter t racer arm by loosening
setscrew on top. S l ide  lens  t rac ing  assembly  o f f  t racer  a rm.

Turn  lens  t rac ing  assemb ly  over .  P ry  up  te f lon  gu ide  washer .

Scrape of f  g lue and pieces of  washer f rom base of  lens t racing assembly.

Apply smal l  amount of  rubber adhesive to bottom of new tef lon guide
washer.

Press new tef lon guide washer into place. Remove excess adhesive wi th
a l c o h o l  a n d  s o f t  c l o t h .

Check  to  be  su re  te f lon  washer  gu ide  i s  l eve l  and  i s  f l a t  on  su r face .

S l ide  lens  t rac ing  assembly  on  t racer  a rm.  Secure  by  t i gh ten ing
setscrew on top.
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9-10 .3  Rep lace  Compress ion  Spr ing .

MOS:  81Q,  Ter ra in  Ana lys t

TOOLS: 5/64 in. Hex Head Key Wrench

SUPPLIES: Compression Spring

a . Remove wires from antenna and tracer arm assembly.

b .  Fac ing  the  back
wheel  on axle.

o f  the  p lan imete r ,  l oosen  th ree  se tsc rews  ho ld ing  le f t

c . S l ide  le f t  whee l  and  washer  o f f  end  o f  ax le .

d .  S l i d e  a x l e  b e a r i n g  o f f .

e . Pu l l  de fec t i ve  compress ion  sp r ing  f rom end  o f  ax le .

f .  Ins ta l l  new compress ion  sp r ing  on  end  o f  ax le .

g . R e i n s t a l l  a x l e  b e a r i n g .

h .  Re ins ta l l  washer  and  le f t  whee l  on  end  o f  ax le .

i . Even ly  t i gh ten  se tsc rews .

j . Reinstal l  wires on t racer arm assembly and antenna.
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9-10.4 Replace Paper Disk.

MOS:  81Q,  Ter ra in  Ana lys t

TOOLS:  Kn i fe

SUPPLIES: Paper Disk
Rubber Adhesive (Item 2, Appendix E)
Alcohol ( I tem 4, Appendix E)
Brush

a . Loosen thumbscrew on s ide of  encoder housing.  Sl ide encoder housing of f
mount ing bar.

b. Turn thumbscrew to move mounting assembly away from paper disk.

c . Pry up

d . Remove

e . Spread

old paper d isks wi th kni fe and remove.

any remaining adhesive wi th alcohol  and a brush.

three or four drops of  rubber adhesive along edge of  paper d isk.

f .  R e i n s t a l l  n e w  d i s k  o n  p l a n i m e t e r  s u r f a c e .  P r e s s  d o w n  f i r m l y .

g . Tr im excess paper f rom edges wi th kni fe.  Remove any excess adhesive
from edges.

h .  S l ide  encoder  hous ing  on to  mount ing  bar .  T igh ten  thumbscrew.
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Section IV ORGANIZATIONAL MAINTENANCE

9-11 . LUBRICATION INSTRUCTIONS.  This equipment does not require lubrication at
t h e  o r g a n i z a t i o n a l  l e v e l .

9-12. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE) ; AND SUPPORT EQUIPMENT. These  i tems a re  no t  requ i red  a t  th i s  leve l  o f
maintenance.

9-13 . SERVICE UPON RECEIPT.

9-13.1 Checking Unpacked Equipment.

a .  Inspec t  the  equ ipment  fo r  damage incur red  dur ing  sh ipment .  I f  equ ipment  has
been damaged, report the damage on DD Form 6, Packing Improvement Report.

b .  Check  the  equ ipment  aga ins t  the  pack ing  l i s t  to  see  i f  the  sh ipment  i s
complete. Repor t  a l l  d i sc repanc ies  in  accordance  w i th  the  ins t ruc t ions  o f  DA
Pam 738-750.

c . Check to see whether the equipment has been modified.

9-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are
no organizat ional  PMCS procedures assigned for  th is equipment.

9-15. ORGANIZATIONAL TROUBLESHOOTING. There are no organizational trouble-
shoot ing procedures assigned for  th is equipment.

9-16. MAINTENANCE PROCEDURES. There are no organizational maintenance procedures
ass igned  fo r  th i s  equ ipment .

9-17 . PREPARATION FOR STORAGE OR SHIPMENT. Contact your battalion for packing
a n d  s h i p p i n g  i n s t r u c t i o n s .
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Section V DIRECT/GENERAL SUPPORT MAINTENANCE

9-18 . REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE) ; AND SUPPORT EQUIPMENT.

9-18 .1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

9-18.2 Special  Tools:  Test.  Measurement,  and Diagnost ic Equipment:  and Support
Equipment. Special  Tools,  TMDE, and Support  Equipment is l isted in the appl icable
repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  in  Append ix  B  o f  th i s  manua l .

9 - 1 8 . 3  R e p a i r  P a r t s . Repa i r  pa r ts  a re  l i s ted  and  i l l us t ra ted  in  the  Repa i r  Par ts
and  Spec ia l  Too ls  L is t ,  TM 5-6675-323-24P cover ing  d i rec t /genera l  suppor t
ma in tenance  fo r  th i s  equ ipment .

9-19. DIRECT/GENERAL SUPPORT TROUBLESHOOTING.

There  a re  no  d i rec t /genera l  suppor t  t roub leshoo t ing  p rocedures  ass igned  fo r  th i s
equipment.

9-20. DIRECT/GENERAL SUPPORT MAINTENANCE PROCEDURES.

a . T h i s  s e c t i o n  c o n t a i n s  i n s t r u c t i o n s  c o v e r i n g  d i r e c t / g e n e r a l  s u p p o r t
ma in tenance  func t ions  fo r  the  quan t i t y  p rocess ing  sys tem.  Personne l  requ i red  a re
l i s ted  on ly  i f  the  task  requ i res  more  than  one .

b .  A f te r  comp le t ing  each  ma in tenance  p rocedure ,  per fo rm opera t iona l  check  to  be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

I N D E X

PROCEDURE PARAGRAPH

Replace Planimeter Encoder . . . . . . . . . . . . . . . . . . . . . . . 9-20.1

Aline Planimeter Encoder.. . . . . . . . . . . . . . . . . . . . . . . 9-20.2

Replace

Replace

Replace

Replace
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Front Display PC Board . . . . . . . . . . . . . . . . . . . . .9-20.4

Rear Input PC Board . . . . . . . . . . . . . . . . . . . . . . 9-20.5
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9-20 .1 Replace Planimeter Encoder.

MOS:  35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: 5/64 in. Hex Head Key Wrench
No. 2 Jeweler ’s Screwdriver
3 /16  in .  F la t  T ip  Screwdr ive r
No. 2 Cross Tip Screwdriver
Scr ibe

SUPPLIES: Encoder

a . Loosen thumbscrew holding encoder housing on planimeter.

b.  Grasp encoder housing and sl ide of f  mount ing bar.

c . Remove screw holding cable bracket to encoder housing.  Remove cable
bracket  and cable.
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d .  Remove  cab le  re ta in ing  sc rew.

e . Mark exact posi t ion of  encoder on inside wal ls of  encoder housing with
s c r i b e .

f .  Remove two hex head screws on s ide of  housing.

g . Remove defective encoder from housing.

h . Ins ta l l  new encoder  in  hous ing .

i . Make sure the new encoder is paral le l  wi th the bottom of the housing and
placed exactly between the marks made on the housing.

j . Reinstal l  two hex head screws on s ide of  encoder housing.

k .  I n s e r t  c a b l e  i n  h o u s i n g . R e i n s t a l l  c a b l e  r e t a i n i n g  s c r e w .

l . R e i n s t a l l  c a b l e  b r a c k e t .  S e c u r e  w i t h  s c r e w .

m. Sl ide encoder housing onto mount ing bar of  p lanimeter.

n . Tighten thumbscrew holding encoder housing on planimeter.
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9-20 .2  A l ine  P lan imete r  Encoder .

MOS:  35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS:  3 /16  in .  F la t  T ip  Screwdr ive r
1 /8  in .  F la t  T ip  Screwdr ive r
No. 2 Cross Tip Screwdriver
No. 2 Jeweler ’s Screwdriver
5/64 in. Hex Head Key Wrench
Encoder  Ca l ib ra to r

SUPPLIES: Spar Varnish ( I tem 26, Appendix E)
Technical  Acetone (I tem 1, Appendix E)
D i p - C l i p  ( 1 4  p i n )  

. .

a . Remove planimeter encoder from housing (paragraph  9 -20 .1 ) .

b .  Wi th  techn ica l  ace tone ,  remove  res in  cover ing  f rom ad jus tment
potent iometers,  P1 and P2.

c . Remove four  sc rews  and  washers  f rom top  o f  au to -sca le r .  L i f t  o f f  top .

d . P lug  encoder  in to  E1 encoder  socke t  on  back  o f  au to -sca le r .

e . Set encoder switch to E1.

CAUTION

Plug  t rans fo rmer  power  cab le  in to  au to -sca le r  be fo re  connec t ing  i t  to
wall outlet. Fa i lu re  to  do  so  cou ld  resu l t  i n  damage to  au to -sca le r .

f .  Plug t ransformer power cable into POWER supply jack on back panel  of
a u t o - s c a l e r .

g . P lug  t rans fo rmer  power  cab le  in to  wa l l  ou t le t .
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CAUTION

Make sure  power  i s  o f f  be fo re  a t tach ing  d ip -c l ip  to  U1  ch ip .  Fa i lu re  to
do  so  cou ld  resu l t  i n  damage to  au to -sca le r .

h .  A t tach  d ip -c l ip  to  U1  ch ip  on  ma in  log ic  PC board .

i . A t tach  pos i t i ve  lead  f rom encoder  ca l ib ra to r  to  p in  3  on  U1 ch ip .
A t tach  nega t i ve  lead  to  p in  12 .

j .  Turn B/ACCU/A/OFF switch to A.

k .  Take  vo l tage  read ing  on  encoder  ca l ib ra to r .  D iv ide  vo l tage  read ing  by
two to  ob ta in  encoder  a l inement  vo l tage .

NOTE

• At pin 3 and pin 12, voltage should be 12 V dc.

• The encoder wheel must be turning to aline.

l .  Turn B/ACCU/A/OFF switch to OFF.

m. D isconnec t  pos i t i ve  lead  f rom p in  3  and  a t tach  to  p in  1 .  Leave  nega t i ve
lead on pin 12.

n . Turn B/ACCU/A/OFF switch to A.
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0 . Whi le encoder wheel is turning, adjust  P1 by turning screw slowly to
obtain encoder alinement voltage (6 ±0.3 V dc).

p . Turn B/ACCU/A/OFF switch to OFF.

q . D isconnec t  pos i t i ve  lead  f rom p in  1  and  a t tach  to  p in  2 .  Leave  nega t i ve
lead on pin 12.

r . Turn B/ACCU/A/OFF switch to A.

s . Wh i le  encoder  whee l  i s  tu rn ing ,  ad jus t  P2  by  tu rn ing  sc rew s low ly  to
obtain encoder alinement voltage (6 ±0.3 V dc).

t . Turn B/ACCU/A/OFF switch to OFF.

u . After encoder al inement is obtained, coat adjustment pots,  P1 and P2
wi th  spar  va rn ish .

v . Disconnect  and remove probes f rom dip-c l ip.

w .  Re ins ta l l  encoder  in  hous ing  (pa ragraph  9 -20 .1 ) .

x . Re ins ta l l  t op  on  au to -sca le r .  Secure  w i th  fou r  washers  and  sc rews .
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9-20.3 Replace Main Logic PC Board.

MOS:  35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS:  3 /16  in .  F la t  T ip  Screwdr ive r
No. 2 Cross Tip Screwdriver
Needle Nose Pl iers

SUPPLIES: Main Logic PC Board

a . Remove four  sc rews  and  washers  f rom top  o f  au to -sca le r .  L i f t  o f f  top .

CAUTION

Fron t  pane l  i s  connec ted  to  f rame o f  au to -sca le r  by  two  r ibbon  cab les .  Do
not  pu l l  f ron t  pane l  more  than  a  few inches  f rom f rame.  Damage to  c i rcu i t
boards  can  resu l t .

b .  Remove four  sc rews  on  f ron t  pane l  o f  au to -sca le r .  Pu l l  f ron t  pane l  f ree
f rom au to -sca le r  f rame.
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c . Disconnect f ront panel  r ibbon cables J101 and J102 from main logic PC
board.

d .  D isconnec t  sca le r  board  r i bbon  cab le  J104  and  rea r  pane l  r i bbon  cab le
J103 from main logic PC board.

e . Remove screw and nut from upper right corner of main logic PC board.

f .  P inch  p las t i c  re ta iners  to  f ree  ma in  log ic  PC board  f rom au to -sca le r
base.

g . Remove de fec t i ve  ma in  log ic  PC board .  Remove p las t i c  re ta ine rs  f rom
board.

h . I n s t a l l  p l a s t i c  r e t a i n e r s  i n  a u t o - s c a l e r  b a s e .

i . P ress  new ma in  log ic  PC board  on to  p las t i c  re ta ine rs  in  au to -sca le r
base.

j . Reinstal l  screw and nut on upper r ight  corner of  main logic PC board.

k.  Reconnect  rear panel  r ibbon cable J103 and scaler  board r ibbon cable
J104 to main logic PC board.

l . Reconnect f ront panel  r ibbon cables J101 and J102 to main logic PC
board.

m. Re ins ta l l  f ron t  pane l  on  au to -sca le r  f rame.  Secure  w i th  fou r  sc rews .

n . R e i n s t a l l  t o p  o n  a u t o - s c a l e r .  S e c u r e  w i t h  f o u r  w a s h e r s  a n d  s c r e w s .
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9-20.4 Replace Front Display PC Board.

MOS: 35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: 3 / 1 6  i n .  F l a t  T i p  S c r e w d r i v e r
1/2 in. Box End Wrench
No. 2 Cross Tip Screwdriver

SUPPLIES: Front Display PC Board

a . Remove four  sc rews  and  washers  f rom top  o f  au to -sca le r .  L i f t  o f f  top .

CAUTION

Front panel  is  connected to f rame of  auto-scaler by two r ibbon cables.
Do not pul l  f ront panel more than a few inches from frame. Damage to
c i r c u i t  b o a r d s  c a n  r e s u l t .

b .  Remove four  sc rews  on  f ron t  pane l  o f  au to -sca le r .  Pu l l  f ron t  pane l  f ree
f rom au to -sca le r  f rame.

c . Disconnect f ront panel  r ibbon cables J101 and J102 from main logic PC
board.
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d .

e .

f .

g .

h .

i .

j .

Loosen setscrews holding DECIMAL, ACCU, and X MEMORY switch knobs to
f r o n t  p a n e l . Remove knobs.

Remove th ree  locknu ts  and  washers  f rom f ron t  pane l .  L i f t  o f f  f ron t
pane l . Remove defect ive f ront  d isplay PC board.

P lace  f ron t  pane l  on  new f ron t  d isp lay  PC board .  Re ins ta l l  th ree
washers and locknuts to f ront  panel .

Reinstall DECIMAL, ACCU, and X MEMORY knobs on front panel. Tighten
setscrews to secure.

Reconnect f ront panel  r ibbon cables J101 and J102 to main logic PC
board.

Re ins ta l l  f ron t  pane l  on  au to -sca le r  f rame.  Secure  w i th  fou r  sc rews .

R e i n s t a l l  t o p  o n  a u t o - s c a l e r . Secure with four washers and screws.
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9-20.5 Replace Rear Input PC Board.

MOS:  35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: 3 /16  in .  F la t  T ip  Screwdr ive r
No. 2 Cross Tip Screwdriver

SUPPLIES: Rear Input PC Board

a . Remove four  sc rews  and  washers  f rom top  o f  au to -sca le r .  L i f t  o f f  top .

b.  Disconnect rear panel  r ibbon cable J103 f rom main logic PC board.

c . Loosen
washer

d. Remove
pane l .

e . Secure

OFF/E2/E1 knob locknut. R e m o v e  0 F F / E2/ E1 knob, locknut,  and
from back panel .

three rear input PC board mount ing screws and nuts f rom back
Remove defect ive rear input PC board.

new rear input PC board on back panel with three nuts and screws.
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f .  R e i n s t a l l  0 F F / E2 / E1 w a s h e r ,  l o c k n u t ,  a n d  k n o b  o n  b a c k  p a n e l .  T i g h t e n
l o c k n u t .

g . Reconnect rear panel  r ibbon cable J103 to main logic PC board.

h .  Re ins ta l l  t op  on  au to -sca le r .  Secure  w i th  fou r  washers  and  sc rews .

9-20.6 Replace Scaler PC Board.

M O S : 35E,  Spec ia l  E lec t ron ic  Dev ices  Repa i re r

TOOLS: 3 /16  in .  F la t  T ip  Screwdr ive r
No. 2.  Cross Tip Screwdriver
Needle Nose Pl iers

SUPPLIES: Scaler PC Board

a. Remove four  sc rews  and  washers  f rom top  o f  au to -sca le r .  L i f t  o f f  top .

Fron t  pane l  i s
n o t  p u l l  f r o n t
c i r c u i t  b o a r d s

CAUTION

connec ted  to  f rame o f  au to -sca le r  by  two  r ibbon  cab les .  Do
panel more than a few inches from frame. Damage to
c a n  r e s u l t .

b .  Remove four  sc rews  on  f ron t  pane l  o f  au to -sca le r .  Pu l l  f ron t  pane l
f ree  f rom au to -sca le r  f rame.

c . Disconnect f ront panel  r ibbon cables J101 and J102 from main logic PC
board. Se t  f ron t  pane l  to  one  s ide .

d . Disconnect scaler board ribbon cable J104 from scaler PC board.
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e . P inch  p las t i c  re ta ine rs ,  and  gen t l y  p ry  sca le r  PC board  f ree  f rom au to -
sca le r  f rame. L i f t  ou t  sca le r  PC board .

f .  Ins ta l l  new sca le r  PC board  by  snapp ing  on to  p las t i c  re ta ine rs .

g . Reconnect  scaler  board r ibbon cable J104 to scaler  PC board.

h . P lace  f ron t  pane l  on  au to -sca le r  f rame.

i . Reconnect f ront panel  r ibbon cables J101 and J102 to main logic PC
board.

j . Secure  f ron t  pane l  to  au to -sca le r  f rame w i th  fou r  sc rews .

k .  R e i n s t a l l  t o p  o n  a u t o - s c a l e r . Secure wi th four washers and screws.
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CHAPTER 10

STEREOMETER PARALLAX BAR

Section  I     INTRODUCTION

10-1 . GENERAL INFORMATION.

1 0 - 1 . 1  S c o p e .

a . Model Number and Equipment Name. Stereometer parallax bar.

b .  Purpose  o f  Equ ipment . To determine height di f ferences when viewing
stereoscopic photographs.

10-1.2 Glossary.

Absolute Altitude . . . . . . . . . . . . . . Altitude of aircraft
above  su r face  o f  ea r th .

Fiducial Mark . . . . . . . . . . . . . . . . Marks on edge of photo-
g r a p h  t o  i n d i c a t e  o p t i c a l
cen te r  o f  pho tograph .

Differential Parallax . . . . . . . . . . . . Sma l l  l i near  d isp lacement
between same photographic
images on di f ferent pho-
t o g r a p h s  r e s u l t i n g  f r o m
h e i g h t  o f  s u r f a c e .

Pr inc ipa l  Po in t  on  Photograph .  .  .  .  .  .  .  .  Cente r  o f  one  pho tograph
tha t  can  be  t rans fe r red
to  ad jacen t  s te reopho to -
g raph .

Stereo-Pair Photographs . . . . . . . . . . . Photographs taken at dif-
fe ren t  pos i t i ons  showing
same features.
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10-2. EQUIPMENT DESCRIPTION.

10-2 .1 Equ ipment  Charac te r i s t i cs .  Capab i l i t i es .  and  Fea tu res .

a . Se l f - con ta ined  w i th  t ranspor t  case .

b .  S imp le  computa t ion  o f  va lues .

c . No power requirements.

10-2 .2 Equipment Data.

Operating Range 8 - 1 / 2  t o  4 - 1 / 2  i n .
(21.6 to 11.4 cm)

Micrometer Adjustment Range 1 in. (25.4 mm)

Total Adjustment Range 2 in .  (5 .1  cm)

10-3. TECHNICAL PRINCIPLES OF OPERATION. Techinal principles of operation are
comb ined  w i th  desc r ip t ion  and  use  o f  opera to r ’ s  con t ro ls  and  ind ica to rs .

10-2



TM 5-6675-323-14

Section II OPERATING INSTRUCTIONS

10-4. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

C o n t r o l  o r  I n d i c a t o r Func t ion

Adjustment Pin P o s i t i o n s  l e f t  o p t i c a l
do t  a t  one  o f  f i ve  pos i -
t ions on arm.

Locking Lever Locks micrometer.

Micrometer Rota t ion  o f  knur led  knob
prec ise ly  moves  r i gh t
o p t i c a l  d o t .  A m o u n t  o f
movement is read on mi-
crometer in hundredths
o f  m i l l i m e t e r s .

Opt i ca l  Do ts C l e a r  o p t i c a l  g l a s s  w i t h
c e n t e r  d o t .

10-5. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

a.  Be fo re  You Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your before (B) PMCS.

b .  Wh i le  You  Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c . After You Operate. Be sure to perform your after (A) PMCS.

d . I f  Your Equipment
Repor t  any  de f i c ienc ies

Fa i l s  to  Opera te . Troubleshoot wi th proper equipment.
using the proper forms. See DA Pam 738-750.

10-3



TM 5-6675-323-14

10-5.1 PMCS Procedures.

a.  PMCS are designed to keep the equipment in good working condi t ion by
per fo rm ing  per iod ic  se rv i ce  tasks .

b .  S e r v i c e  i n t e r v a l s  p r o v i d e  y o u ,  t h e  o p e r a t o r ,  w i t h  t i m e  s c h e d u l e s  t h a t
de te rmine  when  to  per fo rm spec i f i ed  se rv ice  tasks .

c .  T h e  “ E q u i p m e n t  i s  N o t  R e a d y / A v a i l a b l e  I f ”  c o l u m n  i s  u s e d  f o r  i d e n t i f i c a t i o n  o f  
cond i t i ons  tha t  make  the  equ ipment  no t  ready /ava i lab le  fo r  read iness  repor t ing
purposes or denies use of  the equipment unt i l  correct ive maintenance is performed.

d .  I f  your  equ ipment  fa i l s  to  opera te  a f te r  PMCS is  per fo rmed,  immed ia te ly  repor t
t h i s  c o n d i t i o n  t o  y o u r  s u p e r v i s o r .

e . Perform weekly as wel l  as before operat ion i f  you are the assigned operator
and have not operated the i tem since the last  weekly or i f  you are operat ing the
i t e m  f o r  t h e  f i r s t  t i m e .

f .  I tem number  co lumn. I tem numbers are assigned in chronological  ascending
sequence  regard less  o f  i n te rva l  des igna t ion . These numbers are used for your “TM
Number” column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording resul ts of  PMCS.

g .  I n t e r v a l  c o l u m n s . This column determines the t ime per iod designated to
perform your PMCS.

h . I tem to  be  inspec ted  and  p rocedures  co lumn.  Th is  co lumn l i s t s  func t iona l
groups and their  respect ive assembl ies and subassembl ies as shown in the
Maintenance Al locat ion Chart  (Appendix B). The appropr iate check or  serv ice
procedure  fo l l ows  the  spec i f i c  i t em to  be  inspec ted .

i . Equ ipment  i s  no t  ready /ava i lab le  i f :  co lumn. This column indicates the reason
or  cause  why  your  equ ipment  i s  no t  ready /ava i lab le  to  per fo rm i t s  p r imary  m iss ion .

j . L i s t  o f  too ls  and  mate r ia l s  requ i red  fo r  PMCS is  as  fo l lows :

I t e m Q u a n t i t y

F la t  T ip  Screwdr ive r 1 ea

Lens Paper (Item 12, Appendix E) a r

Lens Cleaner ( I tem 6, Appendix E) a r
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Table 10-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES

B - Before W - Weekly AN - Annually (Number) -D - During M - Monthly S - Semiannually
Hundreds of Hours

A  -      After

ITEM
N O .

1

IN-
TER-
VAL

B

Q - Quarterly BI - Biennially

ITEM TO BE INSPECTED

PROCEDURE

STEREOMETER PARALLAX BAR

Inspec t  Para l lax  Bar .

1. Place t ransport  case on work surface and open.

2 . Inspec t  fo r  comp le teness :  two  op t i ca l  do ts ,
wrench, four at tachment screws and stereometer.

3 . A t tach  op t i ca l  do ts  to  s te reometer  w i th  four
at tachment screws.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

T WO opt i ca l
dots missing
or broken.
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 Table 10-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

1

2

IN-
TER-
VAL-

B

B

ITEM TO BE INSPECTED

PROCEDURE

STEREOMETER PARALLAX BAR - Cont

I nspec t  Para l lax  Bar  -  Con t

4. I n s p e c t  o p t i c a l  d o t s  f o r  c h i p s ,  f i n g e r p r i n t s ,  o r
c racks .

5 .  Un lock  m ic romete r  ba r re l  by  re leas ing  lock .
Rotate knurled knob and observe free movement
o f  m o u n t  f o r  r i g h t  o p t i c a l  d o t  a g a i n s t  s p r i n g
t e n s i o n .

C lean  Para l lax  Bar .

1. Moisten clean lens paper with lens cleaner.

2. Wipe  op t i ca l  do t  su r faces  w i th  mo is tened  lens
p a p e r  u s i n g  c i r c u l a r  m o t i o n ,  s t a r t i n g  f r o m
center and moving toward edge.

3 . Wipe  op t i ca l  do t  g lass  su r faces  w i th  f resh ,  d ry
lens  paper  us ing  a  c i r cu la r  mot ion ,  s ta r t i ng  f rom
center and moving toward edge.

4 . Wipe exposed metal  surfaces with c lean lens paper
to  remove  dus t  o r  d i r t .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:
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10-6. OPERATION UNDER USUAL CONDITIONS.

10-6.1 Assembly and Preparat ion For Use.

a . Place t ransport  case on work surface.

b .  Remove op t i ca l  do ts .

c . Remove attachment screws.

d.  Remove stereometer.

e . Al ine opt ical  dots wi th mounts and secure wi th at tachment screws.
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10-6 .2 Operating Procedures.

a . A l ine  s te reo-pa i r  pho tographs  on  work  su r face .

(1) Pr ick center of  each photograph with pin at  A and B.

(2) Observe photographic point  designated as B, and pr ick th is point  on lef t
pho tograph  (po in t  B1) .

(3 )  Observe  pho tograph ic  po in t  des igna ted  as  A ,  and  p r i ck  th i s  po in t
on  r igh t  pho tograph  (po in t  A1) .

(4 )  P lace  s te reoscope  over  pho tographs ,  and  fo l l ow s te reoscope  in -
s t ruc t ions  to  ob ta in  s te reoscop ic  v iew o f  pho tograph .

b .  Se t  s te reometer  to  base  o f  pho tographs .
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(1 )  Pos i t i on  m ic rometer  a t  m idsca le .

( 2 )  P o s i t i o n  l e f t  o p t i c a l  d o t  o v e r  p o i n t  A .

(3 )  L i f t  ad jus tment  p in  and  pos i t ion  r igh t  op t i ca l  g lass  mount  a t  ad jus tment
ho le  c loses t  to  po in t  A1 .

( 4 )  P o s i t i o n  l e f t  o p t i c a l  d o t  o v e r  p o i n t  A .  U n l o c k  l o c k i n g  l e v e r  o n  m i c r o -
meter . Then  tu rn  knur led  knob  on  mic rometer  to  le f t  o r  r igh t  un t i l  r i gh t  op t i ca l
do t  i s  over  po in t  A1 .

c . Make datum plane reading.

(1 )  Choose  known e leva t ion  po in t  tha t  i s  on  bo th  pho tographs  (o r  po in t  tha t
w i l l  b e  a t  r e f e r e n c e  e l e v a t i o n ) .

( 2 )  P l a c e  l e f t  o p t i c a l  d o t  o v e r  t h i s  p o i n t  o n  l e f t  p h o t o g r a p h .

(3 )  P lace  r igh t  op t i ca l  do t  over  same po in t  on  r igh t  pho tograph .

(4) Look through stereoscope and turn micrometer knur led knob
op t i ca l  do ts  a re  seen  as  one  do t  tha t  l ooks  as  i f  i t  con tac ts  g round
p o i n t .

d .  Read  mic romete r  sca le .

u n t i l  t w o
on reference
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 (1) Read largest number visible on barrel, i.e., 15.

(2 )  Count  fu l l  d i v i s ions  v is ib le  be tween 15  and  20 ,  i .e . ,  3 .

( 3 )  A d d :  1 5 + 3 = 1 8 .

(4) Marks below the l ine indicate 0.5.  Mark between 18 and 19 is
v i s i b l e ,  s o  a d d  0 . 5 ,  i . e . ,  1 8 . 5

(5) Read hundredth’s scale, i.e., 0.41.

(6) Total reading: 18 + 0.5 + 0.41 = 18.91.

e . Make elevat ion reading.

( 1 )  P l a c e  l e f t  o p t i c a l  d o t  o v e r  p o i n t  f o r  w h i c h  e l e v a t i o n  i s  t o  b e
de te rmined .

(2 )  P lace  r igh t  op t i ca l  do t  over  same po in t  i n  r igh t  pho tograph .

(3 )  Look  th rough  s te reoscope  and  tu rn  m ic romete r  knur led  knob  un t i l  op t i ca l
do ts  a re  fused  and  apparen t l y  con tac t  g round  a t  po in t .

(4 )  Read  mic romete r  sca le , and  record  read ing  to  hundred ths  o f  m i l l ime te rs .

f .  D e t e r m i n e  d i f f e r e n t i a l  p a r a l l a x .

(1)  When elevat ion reading at  unknown point  is  smal ler  than datum reading,
ass ign  m inus  va lue  ( lower  e leva t ion ) .

(2)  When elevat ion reading at  unknown point  is  greater than datum reading,
ass ign  p lus  va lue  (h igher  e leva t ion ) .

(3 )  De te rmine  numer ica l  d i f fe rence  be tween da tum read ing  and  e leva t ion
read ing . T h i s  n u m b e r  i s  d i f f e r e n t i a l  p a r a l l a x  (   p ) .
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g .  C o m p u t e  e l e v a t i o n . When numer ica l  va lue  and  s ign  o f  d i f fe ren t ia l  pa ra l lax
have been determined, height above or below datum may be computed:

H Ap
h =

b+Ap

Where:

h =

H =

Ap =

b =

Dif ference in elevat ion between datum plane and point  in
f e e t .

A b s o l u t e  a l t i t u d e  i n  f e e t .

D i f f e r e n t i a l  p a r a l l a x  i n  m i l l i m e t e r s  ( t o  n e a r e s t  0 . 0 1  m m ) .

D is tance  be tween p r inc ipa l  po in ts  o f  pho tographs  in  m i l l i -
mete rs .

h .  C o m p u t e  r e l a t i v e  e l e v a t i o n . Smal l  changes in elevat ion from one point to
another point  may be computed using the fol lowing formula:
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h =  D i f fe rence  in  e leva t ion  be tween da tum p lane  and  f i r s t  po in t
i n  f e e t .

Ap =  D i f f e r e n t i a l  p a r a l l a x  u s e d  f o r  f i r s t  d e t e r m i n a t i o n .

h 1  = Dif ference in elevat ion between datum and second point .

Ap1 = D i f f e r e n t i a l  p a r a l l a x  f o r  s e c o n d  p o i n t  m e a s u r e d  i n  m i l l -
imeters.

Example (1) :

(1)  Check distance between datum and point  to be measured. (Must be between
8 - 1 / 2  i n .  a n d  4 - 1 / 2  i n . )

(2)  Make datum plane reading (paragraph 10-6.2c).  Micrometer reads 3.38 mm.

10-12
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(3)  Make elevat ion reading (paragraph 10-6.2 e).  Micrometer reads 3.98 mm.

(4 )  Sub t rac t  read ings .  D i f fe rence  i s  0 .60  mm.  Read ing  i s  inc reased  so  s ign
i s  +  ( p l u s ) .

(5 )  Measure  d is tance  (p r inc ip le  po in t  separa t ion ) .  D is tance  i s  76 .2  mm.

(6 )  He igh t  o f  a i r c ra f t  was  5000  f t  above  sea  leve l .

H = 5000 ft

Ap = +0.60 mm

b = 76.2 mm

H Ap
h = —

b+Ap

5000 X 0.60 3000
h = = — =  3 9  f t

76.2 + 0.60 76.80

Example (2) : Using same photographs, determine height  of
b u i l d i n g .

1. Make datum reading at base of bui ld ing. Reading is 4.28
mm.

2. Make  e leva t ion  read ing  a t  top  o f  bu i ld ing .  Read ing  i s
4.58 mm.
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Base Height Above Datum

h = 39 ft

Ap = 0.60 mm

Ap1 = 0.90 mm

h 1 =
39 X O.90

= 58 ft Above Datum
0.60

Building Top Above Datum

h = 39 ft

Ap = 0.60 mm

4.58 mm - 4.28 mm = 0.30 mm
Ap1 = 1.2o mm

0.90 mm + 0.30 mm = 1.20 mm

h 1

39 x 1.20
= = 78 ft Above Datum

0.60

H e i g h t  o f  B u i l d i n g  ( 7 8  f t  -  5 8  f t )  =  2 0  f t
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10-6 .3  Prepara t ion  For  Movement .

a . Place t ransport  case on work surface.

b.  Remove two at tachment screws on each opt ical  g lass.

c . Place screws in t ransport  case.

d .  Pad  op t i ca l  g lass  and  p lace  in  case .

e . Place stereometer in case.

f .  C l o s e  l i d  a n d  c h e c k  t h a t  l i d  l a t c h e s .

10-7. OPERATION UNDER UNUSUAL CONDITIONS. The stereometer can be used under any
cond i t i on  tha t  pe rmi ts  use  o f  a  s te reoscope .

Section III OPERATOR MAINTENANCE

10-8 .  LUBRICATION INSTRUCTIONS.  This equipment does not require lubrication.

10-9 .  TROUBLESHOOTING.  There are no operator troubleshooting procedures assigned
fo r  th is  equ ipment .

10-10. MAINTENANCE PROCEDURES. There are no operator maintenance procedures
ass igned  fo r  th i s  equ ipment .

Section IV ORGANIZATIONAL MAINTENANCE

10-11. LUBRICATION INSTRUCTIONS.  This equipment does not require lubrication.

10-12. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT. These  i tems a re  no t  requ i red  fo r  th i s  equ ipment .

10-13. SERVICE UPON RECEIPT.

10-13.1 Checking Unpacked Equipment.

a .  Inspec t  the  equ ipment  fo r  damage incur red  dur ing  sh ipment .  I f  equ ipment  has
been damaged, report the damage on DD Form 6, Packing Improvement Report.

b .  Check  the  equ ipment  aga ins t  the  pack ing  l i s t  to  see  i f  the  sh ipment  i s
comp le te .  Repor t  a l l  d i sc repanc ies  in  accordance  w i th  the  ins t ruc t ions  o f  DA Pam
738-750.

c . Check to see whether the equipment has been modified.
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 10-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are no
organizat ional  PMCS procedures assigned for  th is equipment.

10-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES. There are no organizational
t roub leshoo t ing  p rocedures  ass igned  fo r  th i s  equ ipment .

10-16. MAINTENANCE PROCEDURES. There are no organizat ional  maintenance procedures
ass igned  fo r  th i s  equ ipment .

10-17. PREPARATION FOR STORAGE OR SHIPMENT. Contac t  your  ba t ta l i on  fo r  pack ing
a n d  s h i p p i n g  i n s t r u c t i o n s .

Section V DIRECT/GENERAL SUPPORT MAINTENANCE

There are no direct /general  support  maintenance procedures assigned for th is
equipment.

10-16
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CHAPTER 11

LENS-PRISM-MIRROR STEREOSCOPE

Section I    INTRODUCTION

11-1. GENERAL INFORMATION.

1 1 - 1 . 1  S c o p e .

a. Model Number and Equipment Name. Lens-Pr ism-Mirror  Stereoscope.

b .  Purpose  o f  Equ ipment . S te reoscop ic  v iew ing  o f  s te reo-pa i r  pho tographs  and  to
determine heights (when used wi th paral lax bar) .

1 1 - 1 . 2  G l o s s a r y .

Diopter. . . . . . . . . . . . . . . . . . .

Fiducial Mark. . . . . . . . . . . . . . . .

Interpupillary Distance . . . . . . . . . . .

Principal Point of Photograph . . . . . . . .

Stereo-Pair Photograph . . . . . . . . . . .

Stereoscopic . . . . . . . . . . . . . . . .

11-2. EQUIPMENT DESCRIPTION.

Measurement of lens power and
r e f r a c t i o n .

Marks on edges of  aer ia l  photographs
used to determine center of  photo-
graph.

Distance between center of
obse rve r ’ s  eyes .

Center of  photographic image.

Photographs taken of same object or
a r e a  f r o m  d i f f e r e n t  p o s i t i o n s .

An apparent three-dimensional image
ob ta ined  when  v iew ing  s te reo-pa i r
photographs.

1 1 - 2 . 1  E q u i p m e n t  C h a r a c t e r i s t i c s .  C a p a b i l i t i e s ,  a n d  F e a t u r e s .

Removable binocular assembly permits fu l l  s tereoscopic v iewing of  9 in.
X 9 in.  (22.9 cm x 22.9 cm) aer ia l  photographs.

b .  Four -power  magn i f i ca t ion  w i th  b inocu la r  assembly .

c . L i g h t w e i g h t .

d .  F o l d s  f o r  s t o r a g e .

e . Ad jus ts  fo r  uneven  su r face .
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 11-2.2    Equipment Data

Stereo Base

I n t e r p u p i l l a r y  D i s t a n c e

Focal Length

Common Field of View

Weight

Unfolded Dimensions

B i n o c u l a r  M a g n i f i c a t i o n

Eyepiece Adjustment

10 in. (25.4 cm)

Fixed

5-1 /2  in .  (13 .97  cm)

5  in .  (12 .7  cm)

2-1 /2  lbs  (1 .14  kg )

6 in. X 7 in. X 19 in.
(15.24 cm X 17.78 cm X
48.26 cm)

4x

±5  d iop te rs

11-3. TECHNICAL PRINCIPLES OF OPERATION. Principles of operation are combined
w i t h  o p e r a t o r ’ s  c o n t r o l s  a n d  i n d i c a t o r s  f o r  t h i s  e q u i p m e n t .
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Section II OPERATING INSTRUCTIONS

11-4. DESCRIPTION AND USE OF OPERATOR'S CONTROLS AND INDICATORS

C o n t r o l  o r  I n d i c a t o r Func t ion

Lens Cap P r o t e c t s  o p t i c s .

Ind iv idua l  Eyep iece Compensates for opera-
Diopter Adjustment t o r ’ s  v i s i o n .

Binocular Assembly Four -power  magn i f i ca t ion  o f
v i e w  f i e l d .

P i v o t  C o l l a r Holds binocular assembly
to  f rame. Permits opera-
to r  to  v iew unmagn i f ied
image by removing binocu-
la r  assemb ly .

Prisms D i r e c t  r i g h t  a n d  l e f t
l i n e  o f  s i g h t  t o  r i g h t
a n d  l e f t  m i r r o r s .

45-Degree Mirrors R e f l e c t  r i g h t  a n d  l e f t
photographs to r ight and
l e f t  l i n e  o f  s i g h t .
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C o n t r o l  o r  I n d i c a t o r Func t ion

Mi r ro r  Covers Protect mirrors when
stor ing stereoscope and
when stereoscope is  not
in  use .

Ad jus tab le  Leg Permits stereoscope to be
used on uneven surface.

11-5. OPERATOR PREVENTIVE

a.  Be fo re  You Opera te .
your before (B) PMCS.

b .  Wh i le  You  Opera te .
your during (D) PMCS.

c .

d .
Report

11-5.1

a .

After You Operate.

MAINTENANCE CHECKS AND SERVICES.

Always keep in mind the WARNINGS and CAUTIONS. Perform

Always keep in mind the WARNINGS and CAUTIONS. Perform

Be sure to perform your af ter  (A) PMCS.

I f  Your  Equ ipment  Fa i l s  to
any  de f i c ienc ies  us ing  the

PMCS Procedures.

Operate. Troubleshoot wi th proper equipment.
proper forms. See DA Pam 738-750.

PMCS are designed to keep the equipment in good working condition by
p e r f o r m i n g  p e r i o d i c  s e r v i c e  t a s k s .  

b .  S e r v i c e  i n t e r v a l s  p r o v i d e  y o u ,  t h e  o p e r a t o r ,  w i t h  t i m e  s c h e d u l e s  t h a t
de te rmine  when  to  per fo rm spec i f i ed  se rv ice  tasks .

c . The  “Equ ipment  i s  No t  Ready /Ava i lab le  I f ”  co lumn is  used  fo r  iden t i f i ca t ion
o f  cond i t i ons  tha t  make  the  equ ipment  no t  ready /ava i lab le  fo r  read iness  repor t ing
purposes or denies use of  the equipment unt i l  correct ive maintenance is performed.

d . I f  your  equ ipment  fa i l s  to  opera te  a f te r  PMCS is  per fo rmed,  immed ia te ly
r e p o r t  t h i s  c o n d i t i o n  t o  y o u r  s u p e r v i s o r .

e . Perform weekly as wel l  as before operat ion i f  you are the assigned operator
and have not operated the i tem since the last  weekly or i f  you are operat ing the
i t e m  f o r  t h e  f i r s t  t i m e .

f . Item number column. I tem numbers are assigned in chronological  ascending
sequence  regard less  o f  i n te rva l  des igna t ion . These numbers are used for your “TM
Number” column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording resul ts of  PMCS.
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g .  I n t e r v a l  c o l u m n s . This column determines the t ime per iod designated to
perform your PMCS.

h . I tem to  be  inspec ted  and  p rocedures  co lumn.  Th is  co lumn l i s t s  func t iona l
groups and their  respect ive assembl ies and subassembl ies as shown in the Maintenance
A l loca t ion  Char t  (Append ix  B) . The appropr iate check or service procedure fo l lows
the  spec i f i c  i tem to  be  inspec ted .

i . Equ ipment  i s  no t  ready /ava i lab le  i f :  co lumn.  Th is  co lumn ind ica tes  the
reason or cause why your equipment is not  ready/avai lable to perform i ts pr imary
miss ion .

j . L i s t  o f  too ls  and  mate r ia l s  requ i red  fo r  PMCS is  as  fo l lows :

Q u a n t i t y

Watchmaker’s Blower 1 ea

Lens Paper (Item 12, Appendix E) a r

Optical  Lens Cleaner ( I tem 6, Appendix E) a r

11-5
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 Table 11-1. OPREVENTIVE MAINTENANCE CHECKS AND SERVICES

NOTE

I f  the equipment must
on ly  those  i tems tha t
d i s t u r b i n g  o p e r a t i o n .
equipment can be shut

be kept in cont inuous operat ion,  check and service
can safely be checked and serv iced wi thout

Make the complete checks and services when the
down.

B - Before W - Weakly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q- Quarterly BI - Biennially

ITEM
NO.

1

11-6

IN-
TER-
VAL

B

ITEM TO BE INSPECTED

P R O C E D U R E

LENS-PRISM-MIRROR STEREOSCOPE

Inspect Stereoscope.

1. Inspec t  f rame fo r  bend ing  and  tw is t ing .

2 . Inspec t  m i r ro r  covers  fo r  tea rs ,  b roken  snaps ,
and  fung i .

3 . Inspec t  l egs  fo r  bends , breaks,  and loose hinges.

4 . Inspec t  m i r ro rs  fo r  c racks ,  ch ips ,  and  de fec t i ve
s i l v e r i n g .

5. Place white sheet of  paper under mirrors and
look  th rough  op t i ca l  sys tem to  de tec t  ch ips ,
c r a c k s ,  o r  f u n g i .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

M i r r o r s
are
broken.
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Table 11-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

2

lN-
TER
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

LENS-PRXSM-MIRROR STEREOSCOPE - Cont

Clean Stereoscope.

CAUTION

• Do) not touch optical or mirror
bare f ingers to prevent damage
sur faces .

su r faces  w i th
t o  o p t i c a l

• Do not wipe dry optical surfaces with lens
paper. Do not reuse lens paper on more
than  one  lens ,  o r  g lass  su r faces  w i l l  be
sc ra tched .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:
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Table 11-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

2

lN-
TER-
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

LENS-PRISM-MIRROR STEREOSCOPE - Cont

Clean Stereoscope - Cont

1. B low d i r t  and  dus t  f rom op t i ca l  su r face  w i th
watchmaker ’s b lower.

2 .  Mo is ten  lens  paper  w i th  op t i ca l  l ens  c leaner ,  and
wipe  one  op t i ca l  su r face  w i th  c i r cu la r  mot ion  f rom
center toward edges. Discard lens paper.

3 . Dry  op t i ca l  su r face  by  w ip ing  w i th  c lean  lens
paper  us ing  c i r cu la r  mot ion  f rom cen te r  toward
edges. Discard lens paper.

4 . Repeat procedure on each remaining opt ical  surface
and two mirrors.

5. Turn  leg  ad jus tment  knur led  s leeve  to  fu l l  r i gh t ,
t h e n  t o  f u l l  l e f t ,  t o  c l e a r  t h r e a d s .

For Readiness
Reporting,
 Equipment Is
Not Ready/
Available If:
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11-6.

11-6.1

a .

OPERATION UNDER USUAL CONDITIONS.

Operat ing Procedures.

Remove stereoscope frame and binocular assembly from case, and place on.
work sur face.

b .  U n f o l d  f o u r  l e g s  t o  f u l l  e x t e n s i o n .

c . Unsnap mirror covers and remove.

d .  Squeeze  p ivo t  co l la rs  be tween  f ingers ,  and  p lace  b inocu la r  assembly
on  f rame so  tha t  p in  w i l l  en te r  ho les . Re lease  p ivo t  co l l a rs .
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e . Ad jus t  l eg  by  tu rn ing  knur led  s leeve  un t i l  s te reoscope  i s  leve l .

f .  A d j u s t  e y e p i e c e  t o  i n d i v i d u a l  o p e r a t o r ’ s  e y e s  b y  p l a c i n g  s t e r e o - p a i r
pho tographs  under  s te reoscope  w i th  le f t  pho tograph  v is ib le  in  le f t  eyep iece
and  r igh t  pho tograph  v is ib le  in  r igh t  eyep iece .

g . C l o s e  o n e  e y e  a n d  t u r n  d i o p t e r  r i n g  u n t i l  v i s i o n  i s  c l e a r .  C l o s e  o t h e r
eye and adjust  second diopter r ing.

h .  A l i n e  s t e r e o - p a i r  p h o t o g r a p h s  f o r  s t e r e o s c o p i c  v i e w i n g .
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NOTE

A l i n e m e n t  o f  f i d u c i a l  m a r k s  a n d  p r i n c i p a l  p o i n t s  i s  e a s i e r  i f  b i n o c u l a r
assembly is  t i l ted back and photographs are v iewed through lens-pr ism
system.

i . Check  tha t  r i gh t  and  le f t  pho tographs  a re  no t  in te rchanged .

j . De te rmine  tha t  p r inc ipa l  po in t  i n  each  pho tograph  i s  v i s ib le  in  o ther
photographs.

k.  Adjust  photographs to a common base l ine.

l . Ad jus t  s te reoscope  base  l i ne  para l le l  to  pho tograph
proper  separa t ion .

m. Replace mirror  covers when f in ished.

NOTE

I f  s te reoscope  i s  no t  to  be  used  immed ia te ly ,  rep lace

11-7. OPERATION UNDER UNUSUAL CONDITIONS. This equipment
t ion  on ly  in  a  con t ro l led  env i ronment .

base  l i ne  w i th

stereoscope in case.

i s  des igned  fo r  opera -

S e c t i o n  I I I OPERATOR MAINTENANCE

11-8. LUBRICATION INSTRUCTIONS.  This equipment does not require lubrication.

11-9. TROUBLESHOOTING PROCEDURES. There are no operator t roubleshoot ing proce-
dures assigned for  th is equipment.

11-10. MAINTENANCE PROCEDURES.

Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  opera to r  ma in tenance  func t ions
fo r  the  lens -p r i sm-mi r ro r  s te reoscope . Personne l  requ i red  a re  l i s ted  on ly  i f  the
task requires more than one.

b.  After complet ing each maintenance procedure, perform operat ional  check to be
sure  tha t  equ

PROCEDURES

A d j u s t  M i r r o r

ipment  i s -p roper l y  func t ion ing .

INDEX

PARAGRAPH

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-10.1

11-11

a .
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11-10 .1  Ad jus t   M i r ro r .

MOS:  81Q, Terrain Analyst

TOOLS:  Jewe le r ’ s  Sc rewdr ive r  Se t

a .

b .

c .

d .

Remove  b inocu la r  assemb ly  by  p inch ing  p ivo t  co l la rs  w i th  f i ngers
a n d  l i f t i n g  f r e e .

Stretch piece of  str ing under stereoscope so that str ing may be ob-
served through both pr isms.

Keep stereoscope centered over str ing and move legs hor izontal ly to
r i g h t  o r  l e f t  u n t i l  s t r i n g  a p p e a r s  t o  b e  o n e  c l e a r  l i n e .

K e e p  e y e s  c l o s e  t o  l e n s e s  a n d  l o o k  t o  r i g h t ,  t h e n  l e f t .  S t r i n g
shou ld  rema in  one  c lea r  l i ne . I f  l i n e  i s  b e n t  o r  o f f s e t ,  a d j u s t
m i r r o r s .
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CAUTION

To prevent damage to mirrors,  do not  overt ighten screws.

e . Loosen setscrew and t ighten clamp screw an equal  amount.  Observe
l i n e . I f  improvement is noted, cont inue loosening setscrew and
t i g h t e n i n g  c l a m p  s c r e w  u n t i l  e r r o r  i s  r e m o v e d .  I f  c o n d i t i o n  i s
worse,  loosen c lamp screw and t ighten setscrew. I f  improvement  i s
no ted ,  con t inue  ad jus tment  un t i l  e r ro r  i s  removed. I f  no  improve-
ment  i s  no ted ,  re tu rn  se tsc rew and  c lamp sc rew to  o r ig ina l  pos i -
t i o n s . When improvement  s tops ,  re ta in  las t  se t t ing .

f .  Loosen or t ighten setscrew and clamp screw equal  amounts unt i l
e r ro r  i s  removed  in  o the r  m i r ro r .

9 . Tighten screws f i rmly and recheck adjustment.
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Section IV ORGANIZATIONAL MAINTENANCE

11-11. LUBRICATION INSTRUCTIONS. Th is  equ ipment  does  no t  requ i re  lub r i ca t ion .

11-12. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT. These  i tems a re  no t  requ i red  fo r  th i s  equ ipment .

11-13. SERVICE UPON RECEIPT.

11-13.1 Checking Unpacked Equipment.

Inspect the equipment for damage incurred dur ing shipment.  I f  equipment has
been damaged, report the damage on DD Form 6, Packing Improvement Report.

b .  Check  the  equ ipment  aga ins t  the  pack ing  l i s t  to  see  i f  the  sh ipment  i s
complete. Report all-discrepancies
738-750.

c . Check to see whether the equ

11-14. ORGANIZATIONAL PREVENTIVE MAIN

i n  a c c o r d a n c e  w i t h  t h e  i n s t r u c t i o n s  o f  D A  P a m

ipment has been modif ied.

TENANCE CHECKS AND SERVICES. There are no
organizat ional  PMCS procedures assigned for  th is equipment.

11-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES. There are no organizat ional
t roub leshoo t ing  p rocedures  ass igned  fo r  th i s  equ ipment .

11-16. MAINTENANCE PROCEDURES. There are no organizat ional  maintenance proce-
dures  ass igned  fo r  th i s  equ ipment .

11-17. PREPARATION FOR STORAGE OR SHIPMENT. Contac t  your  ba t ta l i on  fo r  pack ing
a n d  s h i p p i n g  i n s t r u c t i o n s .

Section V DIRECT/GENERAL SUPPORT MAINTENANCE

There are no direct /general  support  maintenance procedures assigned for th is
equipment.

11-14
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CHAPTER 12

ULTRASONIC CLEANER

Section I INTRODUCTION

12-1. GENERAL INFORMATION.

12-1 .1  Scope .

a. Model Number and Equipment Name. Model 3069USC3 Ultrasonic Cleaner.

b .  Purpose  o f  Equ ipment . To  c lean  d ra f t i ng /d raw ing  pens .

12-2. EQUIPMENT DESCRIPTION.

12-2 .1  Equ ipment  Charac te r i s t i cs .  Capab i l i t i es .  and  Fea tu res .

a. Cleans wi thout d isassembly.

b .  Removes  d r ied  ink .

c . P o r t a b l e .
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12-2.2 Locat ion and Descr ipt ion of  Major Components.

STAINLESS STEEL TANK. Holds water.

PLASTIC CONTAINER AND STRAINER.  Holds small parts in solution for cleaning.

POWER SWITCH. Turns machine on or of f .

12-2 .3  Equ ipment  Data .

Weight

Power Requirements

5 .51  lbs  (2 .5  kg )

115 V, 60 Hz,
60 W
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12-3. TECHNICAL PRINCIPLES OF OPERATION.

POWER SWITCH. When turned on,  provides power to the t ransducer.

TRANSDUCER. Generates ultrahigh frequency sound waves.

Section II OPERATING INSTRUCTIONS

12-4. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

C o n t r o l  o r  I n d i c a t o r Func t ion

L iqu id  Leve l L e v e l  o f  l i q u i d  i n  s t a i n -
less steel tank must be
1 / 3  f u l l .

Power Switch Turns power on or of f .
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12-5 . OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

Before You Operate. Always keep in mind the WARNINGS and CAUTIONS. Perform
your before (B) PMCS.

b .  Wh i le  You  Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c . After You Operate. Be sure to perform your af ter  (A) PMCS.

d . I f  Your Equipment Fai ls to Operate. Troubleshoot wi th proper equipment.
Report  any def ic iencies using the proper forms. See DA Pam 738-750.

12-5.1 PMCS Procedures.

PMCS are designed to keep the equipment in good working condition by
per fo rm ing  per iod ic  se rv i ce  tasks .

b .  S e r v i c e  i n t e r v a l s  p r o v i d e  y o u ,  t h e  o p e r a t o r ,  w i t h  t i m e  s c h e d u l e s  t h a t
de te rmine  when  to  per fo rm spec i f i ed  se rv ice  tasks .

c . The  “Equ ipment  i s  No t  Ready /Ava i lab le  I f ”  co lumn is  used  fo r  iden t i f i ca t ion  o f
cond i t i ons  tha t  make  the  equ ipment  no t  ready /ava i lab le  fo r  read iness  repor t ing
purposes or denies use of  the equipment unt i l  correct ive maintenance is performed.

d . I f  your  equ ipment  fa i l s  to  opera te  a f te r  PMCS is  per fo rmed,  immed ia te ly  repor t
t h i s  c o n d i t i o n  t o  y o u r  s u p e r v i s o r .

e . Perform weekly as wel l  as before operat ion i f  you are the assigned operator
and have not operated the i tem since the last  weekly or i f  you are operat ing the
i t e m  f o r  t h e  f i r s t  t i m e .

f .  I tem number  co lumn. I tem numbers are assigned in chronological  ascending
sequence  regard less  o f  i n te rva l  des igna t ion . These numbers are used for your “TM
Number” Column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording resul ts of  PMCS.

In te rva l  co lumns . This column determines the t ime per iod designated to
perform your PMCS.

h . I tem to  be  inspec ted  and  p rocedures  co lumn.  Th is  co lumn l i s t s  func t iona l
groups and their  respect ive assembl ies and subassembl ies as shown in the
Maintenance Al locat ion Chart  (Appendix B). The appropr iate check or  serv ice
procedure  fo l l ows  the  spec i f i c  i t em to  be  inspec ted .

i . Equ ipment  i s  no t  ready /ava i lab le  i f :  co lumn. This column indicates the reason
or  cause  why  your  equ ipment  i s  no t  ready /ava i lab le  to  per fo rm i t s  p r imary  m iss ion .

j . L i s t  o f  too ls  and  mate r ia l s  requ i red  fo r  PMCS is  as  fo l lows :

I t e m Q u a n t i t y

Cheesecloth ( I tem 7, Appendix E) a r

12-4
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NOTE

TM 5-6675-323-14

CHECKS AND SERVICES

I f  the equipment must be kept in cont inuous operat ion, check and
service only those i tems that  can safely be checked and serviced
w i t h o u t  d i s t u r b i n g  o p e r a t i o n . Make the complete checks and services
when the equipment can be shut down.

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - A f t e r Q - Quarterlv BI - Biennially

ITEM
NO.

1

IN-
TER-
VAL

B

—

ITEM TO BE INSPECTED

PROCEDURE

ULTRASONIC CLEANER

Inspect  Cleaner.

WARNING

Death or ser ious in jury may occur f rom elec-
t r ical  shock unless power cord is  unplugged
b e f o r e  s e r v i c i n g .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:
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Table 12-1. OPERATOR PREVENTIVE

B . Before W - Weekly
D - During M - Monthly
A - After Q - Quarterly

MAINTENANCE

AN - Annuallv

CHECKS AND SERVICES - Cont

(Number) - Hundreds of Hours
S - Semiannually
BI - Biennially 

ITEM
NO.

1

ITEM TO BE INSPECTED For Readiness
Reporting,

TER- PROCEDURE Equipment Is
VAL Not Ready/

Available If:

ULTRASONIC CLEANER - Cont

B Inspect  Cleaner -  Cont

1. Check  power  co rd  fo r  k inks ,  f rays ,  o r Power cord
b u r n s .  I f  p o w e r  c o r d  i s  d e f e c t i v e ,  n o t i f y is damaged.
o rgan iza t iona l  ma in tenance .

2 . Check  tank  fo r  d i r t  o r  chemica l  res idue .
Clean tank by wiping with cheesecloth
moistened with water.

3 . Check  fo r  ag i ta t ion  o f  wa te r  su r face . Water surface
i s  n o t  a g i t a t -
i n g .

12-6
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12-6. OPERATION UNDER USUAL CONDITIONS.

12-6 .1  Opera t inq  Procedure

a. F i l l  s t a i n l e s s  s t e e l  t a n k  1 / 3  f u l l  w i t h  f r e s h ,  c l e a n  w a t e r .  F i l l  p l a s t i c
con ta iner  w i th  wate r  to  w i th in  1 /2  in .  (12 .7  mm)  o f  top .

b .  Add  .135  oz  (4  m l )  o f  c lean ing  so lu t ion  to  p las t i c  con ta iner .

c . Plug in power cord to 120 V, 60 Hz grounded out let .

d .  Turn  power  on . Be  sure  wa te r  su r face  in  s ta in less  s tee l  tank  i s  ag i ta t ing .

WARNING

Do no t  p lace  f i ngers  in  s ta in less  s tee l  tank  when  u l t rason ic  c leaner  i s
o p e r a t i n g . C lean ing  so lu t ion  may  be  d r i ven  th rough  sk in  o r  u l t rason ic
waves may cause in jury to body t issue.

Prepare  c lean ing  so lu t ion  by  opera t ing  u l t rason ic  c leaner  fo r  one  minu te
before cleaning pen tips.

12-7
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CAUTION

Do not immerse pen beyond cap threads. Damage to pen may result.

f .  D ip  pen  abou t  3 /4  in .  (19  mm)  in  c lean ing  so lu t ion .

L i f t  pen  f rom c lean ing  so lu t ion .  Keep ing  po in t  downward ,  shake  so lu t ion  f rom
pen onto cheesecloth ( I tem 7, Appendix E).

h .  Wipe  pen .

i . Draw pen over scrap paper unt i l  ink f lows f reely and shows uni form color .

j . Turn power of f . Unplug power cord.

k .  D i s p o s e  o f  c l e a n i n g  s o l u t i o n  w h e n  d i r t y .

CAUTION

Avo id  ge t t ing  wa te r  in to  body  o f  u l t rason ic  c leaner .  Damage to  c i r cu i t
board  can  resu l t .

l . C a r e f u l l y  r i n s e  s t a i n l e s s  s t e e l  t a n k .

m. Wipe  s ta in less  s tee l  tank  d ry  w i th  cheesec lo th  ( I tem 7 ,  Append ix  E) .

12-7. OPERATION UNDER UNUSUAL CONDITIONS. This equipment is designed for opera-
t ion  on ly  in  a  con t ro l led  env i ronment .

Section III OPERATOR MAINTENANCE

12-8. LUBRICATION INSTRUCTIONS. Th is  equ ipment  does  no t  requ i re  lub r i ca t ion .

12-9. TROUBLESHOOTING PROCEDURES. There  a re  no  opera to r  t roub leshoo t ing
procedures assigned for  th is equipment. .

12-10. MAINTENANCE PROCEDURES. Operator maintenance is limited to performance of
regular prevent ive maintenance checks and services and replenishment of  c leaning
s o l u t i o n .

12-8
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Section IV ORGANIZATIONAL MAINTENANCE

12-11. LUBRICATION INSTRUCTIONS. Th is  equ ipment  does  no t  requ i re  lub r i ca t ion .

12-12. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT.

12-12.1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

12-12.2 Special  Tools:  Test.  Measurement.  and Diagnost ic Equipment;  and Support
Equipment. Special  Tools,  TMDE, and Support  Equipment is l isted in the appl icable
repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  in  Append ix  B  o f  th i s  manua l .

1 2 - 1 2 . 3  R e p a i r  P a r t s . Repa i r  pa r ts  a re  l i s ted  and  i l l us t ra ted  in  the  Repa i r  Par ts
and  Spec ia l  Too ls  L is t , TM 5-6675-323-24P cover ing organizat ional  maintenance for
th is  equ ipment .

12-13. SERVICE UPON RECEIPT.

12-13.1 Checking Unpacked Equipment.

Inspect the equipment for damage incurred dur ing shipment.  I f  equipment has
been damaged, report the damage on DD Form 6, Packing Improvement Report.

b .  Check  the  equ ipment  aga ins t  the  pack ing  l i s t  to  see  i f  the  sh ipment  i s
complete. Report  a l l  d iscrepancies in accordance wi th the instruct ions of  DA Pam
738-750.

c . Check to see whether the equipment has been modified.

12-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are
no organizat ional  PMCS procedures assigned for  th is equipment.

12-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES.

Organizat ional  t roubleshoot ing procedures cover the most common malfunct ions
tha t  may  be  repa i red  a t  the  o rgan iza t iona l  l eve l . Repa i r  o r  ad jus tment  requ i r ing
spec ia l i zed  equ ipment  i s  no t  au thor i zed  un less  such  equ ipment  i s  ava i lab le .  T roub le -
shoot ing procedures used by the operator should be conducted in addi t ion to the
organ iza t iona l  t roub leshoo t ing  p rocedures .

12-9
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b .  T h i s  m a n u a l  c a n n o t  l i s t  a l l  t h e  p o s s i b l e  m a l f u n c t i o n s  o r  e v e r y  p o s s i b l e  t e s t /
i nspec t ion  and  co r rec t i ve  ac t ion . I f  a  ma l func t ion  i s  no t  l i s ted  o r  co r rec ted  by  a
l i s t e d  c o r r e c t i v e  a c t i o n ,  n o t i f y  y o u r  s u p e r v i s o r .

F o r  u n i d e n t i f i e d  m a l f u n c t i o n s ,  u s e  t h e  f o l l o w i n g  s c h e m a t i c  o r  t h e  f o l d o u t
loca ted  a t  the  end  o f  th i s  manua l  fo r  fu r ther  fau l t  ana lys is .

d . I f  the ul t rasonic c leaner does not power up when turned on, ver i fy that  120 V
ac  i s  p resen t  a t  the  recep tac le . I f  vo l tage  i s  no t  p resen t ,  p lug  equ ipment  in to
recep tac le  w i th  power  ava i lab le  and  p roceed  w i th  equ ipment  t roub leshoo t ing . Perform
no-power procedure for  dead receptacle (Table 1-4) .

Table 12-2. ORGANIZATIONAL TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. NO CLEANING ACTION, WATER AGITATES.

Check  c lean ing  ac t ion  us ing  f resh  c lean ing  so lu t ion .

( a )  I f  t e s t  w a s  s a t i s f a c t o r y ,  i n s t r u c t  o p e r a t o r  t o  c h a n g e  c l e a n i n g
s o l u t i o n  w h e n  d i r t y .

( b )  I f  t e s t  w a s  n o t  s a t i s f a c t o r y ,  r e p l a c e  c i r c u i t  b o a r d  ( p a r a g r a p h
1 2 - 1 6 . 1 ) .

2 . NO WATER AGITATION.

Step 1. Us ing  mu l t imete r ,  check  fo r  con t inu i t y  o f  power  co rd .

( a )  I f  c o n t i n u i t y  e x i s t s ,  p r o c e e d  t o  s t e p  2 .

(b) If continuity does not exist, replace power cord (paragraph
1 2 - 1 6 . 1 ) .

12-10
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Table 12-2. ORGANIZATIONAL TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

2. NO WATER AGITATION - Cont

Step 2. Check cont inui ty of  power swi tch.

(a )  I f  con t inu i t y  does  no t  ex is t ,  rep lace  power  sw i tch  (paragraph
1 2 - 1 6 . 1 ) .

( b )  I f  c o n t i n u i t y  d o e s  e x i s t ,  r e p l a c e  c i r c u i t  b o a r d
(paragraph 12-16.3) .

12-16. MAINTENANCE PROCEDURES .

Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  o rgan iza t iona l  ma in tenance
f u n c t i o n s  f o r  t h e  u l t r a s o n i c  c l e a n e r . Personne l  requ i red  a re  l i s ted  on ly  i f  the
task requires more than one.

b .  A f te r  comp le t ing  each  ma in tenance  p rocedure ,  per fo rm opera t iona l  check  to  be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

INDEX

PROCEDURE PARAGRAPH

Replace Power Cord . . . . . . . . . . . . . . . . . . . . . . . . . . 12-16.1

Replace Power Switch . . . . . . . . . . . . . . . . . . . . . . . . . 12-16.2

Replace Circuit Board . . . . . . . . . . . . . . . . . . . . . . . . 12-16.3
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12-16.1 Replace Power Cord.

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS:  F la t  T ip  Screwdr ive r

SUPPLIES: Power Cord
Wi re  C l ips

WARNING

Death or ser ious in jury may occur i f  power cord is not  unplugged before
s e r v i c i n g .

a . Turn power off.  Unplug power cord.
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b. Remove screws and washers hold ing sta in less steel  tank and casing
to  chass is .

c . L i f t  s t a i n l e s s  s t e e l  t a n k  a n d  c a s i n g  f r e e .  S e t  a s i d e .

NOTE

Do not d isconnect  wires to t ransducer.

d.  Remove three screws, one nut,  and one washer holding circui t  board to
chass i s .

e . Disconnect  power cord wires f rom power swi tch,  chassis ground, and
c i r c u i t  b o a r d .

f .  Loosen  s t ra in  re l i e f  bush ing  f rom chass is  and  remove  de fec t i ve  power
co rd .

g . Ins ta l l  s t ra in  re l ie f  bush ing  on  new power  co rd .  Inser t  te rm ina l  ends
o f  co rd  in to  chass is .

h . F i t  s t r a i n  r e l i e f  b u s h i n g  i n t o  c h a s s i s .

i . Reconnect  power cord wire to c i rcui t  board,  chassis,  and power swi tch.

j . Re ins ta l l  c i r cu i t  board  in to  chass is  and  secure  w i th  one  washer ,  one
nut,  and three screws.

k .  Re ins ta l l  s ta in less  s tee l  tank  and  cas ing .  Secure  w i th  sc rews  and
washers.

l . F i l l  s t a i n l e s s  s t e e l  t a n k  1 / 3  f u l l  w i t h  w a t e r .

m. Plug in power cord and turn power on. Check that water surface
a g i t a t e s .
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12-16.2 Replace Power Switch.

MOS:  41B,  Topograph ic  Ins t rument  Repa i r  Spec ia l i s t

TOOLS:  F la t  T ip  Screwdr ive r

SUPPLIES: Switch

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a. Turn power off and unplug power cord.
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b. Remove screws and washers hold ing sta in less steel  tank and casing
t o  c h a s s i s .

c . L i f t  s t a i n l e s s  s t e e l  t a n k  a n d  c a s i n g  f r e e .  S e t  a s i d e .

NOTE

Do not d isconnect  wires to t ransducer.

d.  Tag and disconnect power cord wire and ci rcui t  board wire f rom power
s w i t c h .

e . Press s ides of  defect ive power swi tch and remove f rom chassis.

f .  I n s t a l l  n e w  p o w e r  s w i t c h  i n  c h a s s i s . Push power switch unt i l  tabs lock
i n t o  h o l e .

g . Reconnect  wires to power swi tch.

h .  Re ins ta l l  s ta in less  s tee l  tank  and  cas ing .  Secure  w i th  sc rews  and
washers.

i . F i l l  s t a i n l e s s  s t e e l  t a n k  1 / 3  f u l l  w i t h  w a t e r .

j . Plug in power cord and turn power on. Check that water surface
a g i t a t e s .
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12-16 .3  Rep lace C i r c u i t  B o a r d .

M O S :  4 1 B ,  T o p o g r a p h i c  I n s t r u m e n t  R e p a i r  S p e c i a l i s t

TOOLS: F la t  T ip  Screwdr ive r

SUPPLIES: C i r c u i t  B o a r d

WARNING

Death or  ser ious in jury may occur f rom electr ical  shock unless power cord
is  unp lugged  be fo re  se rv i c ing .

a . Turn power off and unplug power cord.

b.  Remove screws and washers hold ing sta in less steel  tank and casing
to  chass is .

c . L i f t  s t a i n l e s s  s t e e l  t a n k  a n d  c a s i n g  f r e e .  S e t  a s i d e .
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NOTE

Do not d isconnect  wires to t ransducer.

d.  Remove three screws, one nut,  and one washer holding circui t  board to
chass i s .

e . Tag and disconnect  power cord wire and c i rcui t  board wire f rom circui t
board.

f .  D i s c o n n e c t  c a p a c i t o r  w i r e s  f r o m  c i r c u i t  b o a r d .

g . Tag and disconnect  two t ransducer wires f rom circui t  board.

h. Remove defect ive c i rcui t  board.

i . I n s t a l l  n e w  c i r c u i t  b o a r d .

j . Reconnec t  two  t ransducer  w i res  to  c i r cu i t  board .

k .  R e c o n n e c t  c a p a c i t o r  w i r e s  t o  c i r c u i t  b o a r d .

l . Reconnec t  c i r cu i t  board  w i re  and  power  co rd  w i re  to  c i r cu i t  board .

m. Re ins ta l l  one  washer ,  one  nu t ,  and  th ree  sc rews  ho ld ing  c i r cu i t  board  to
chass i s .

n . Re ins ta l l  s ta in less  s tee l  tank  and  cas ing .  Secure  w i th  sc rews  and
washers.

o . F i l l  s t a i n l e s s  s t e e l  t a n k  1 / 3  f u l l  w i t h  w a t e r .

p . Plug in power cord and turn power on. Check that water surface
a g i t a t e s .

12-17. PREPARATION FOR STORAGE OR SHIPMENT. Contac t  your  ba t ta l i on  fo r  pack ing
and  sh ipp ing  ins t ruc t ions .

Section V DIRECT/GENERAL SUPPORT MAINTENANCE

There are no direct /general  support  maintenance procedures assigned for th is
equipment.
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CHAPTER 13

POCKET CALCULATOR

Section I INTRODUCTION

13-1. GENERAL INFORMATION.

13-1 .1  Scope .

a . Model Number and Equipment Name. Model HP-32E Pocket Calculator.

b .  Purpose  o f  Equ ipment . To  per fo rm mathemat ica l  ca lcu la t ions .

13-2. EQUIPMENT DESCRIPTION.

1 3 - 2 . 1  E q u i p m e n t  C h a r a c t e r i s t i c s ,  C a p a b i l i t i
c a l c u l a t i o n s  w i t h  t h e  f o l l o w i n g  c a p a b i l i t i e s

a. Rechargeable bat tery pack.

b .  A C  o p e r a t i o n .

c . T r i g o n o m e t r i c  f u n c t i o n s .

d .  T e n - d i g i t  d i s p l a y .

e . Automatic memory stack.

f .  F i f t e e n  s t o r a g e  r e g i s t e r s .

g . S c i e n t i f i c  n o t a t i o n .

h . L o g a r i t h m i c  f u n c t i o n s .

i . Square root.

j . F i x e d - p o i n t  d i s p l a y .

k .  E n g i n e e r i n g  d i s p l a y .

l . Automat ic overf low and underf low.

m. E r r o r  d i s p l a y .

n . Key-se lec ted  met r i c  convers ions .

o . Se l f -Check .

es ,  and  Fea tu res . Performs mathematical
and  fea tu res .
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13-2 .2 Equipment Data.

Power Requirements

Bat te ry  Pack :

Recharge Time

120 V, 60 Hz

9 hrs, maximum
( c a l c u l a t o r  o f f )

17 hrs, minimum
( c a l c u l a t o r  o n )

Operating Time 3

13-3. TECHNICAL PRINCIPLES OF OPERATION. The purpose of the
is  to  ass is t  i t s  user  in  the  per fo rmance  o f  comp lex  o r  s imp le
a n d  c o n s i s t s  o f  t h e  f o l l o w i n g  f u n c t i o n a l  p a r t s :

hrs, maximum

HP-32E Calculator
mathematics equations

POWER SUPPLY. Power  i s  p rov ided  to  the  ca lcu la to r  f rom e i the r  the  ba t te ry  pack  o r
ac  adap te r / recharger . The bat tery pack consists of  two rechargeable nickel  cadmium
b a t t e r i e s  w h i c h  g i v e  t h e  c a l c u l a t o r  f u l l  p o r t a b i l i t y .  T h e  a d a p t e r / r e c h a r g e r  a l s o
prov ides  power  to  the  ca lcu la to r  when  p lugged  in to  a  power  ou t le t .  When ba t te ry
pack  i s  in  need  o f  recharg ing ,  ra ised  dec ima l  i s  tu rned  on  a t  the  fa r  le f t  o f  the
d i s p l a y . When raised decimal is displayed, there are 1 to 25 minutes of  operat ing
t i m e  l e f t .

KEYBOARD. The keyboard is used to select  funct ions and input numbers into the
c a l c u l a t o r . A l l  k e y s ,  e x c e p t  q and q k e y s ,  p e r f o r m  t h r e e  f u n c t i o n s .
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One funct ion is indicated by the symbol on the f lat  surface of  the key, a second by
the symbol on the slanted key face, and a third by the symbol wr i t ten above the key
on  the  ca lcu la to r  case . Func t ion  p r in ted  on  the  f la t  face  o f  the  key  i s  se lec ted  by
pressing the key. Func t ion  p r in ted  above  the  key  i s  se lec ted  by  f i r s t  p ress ing
p r e f i x  k e y  q a n d  t h e n  t h e  f u n c t i o n  k e y . The  func t ion  p r in ted  on  the  s lan ted  face
o f  the  key  i s  se lec ted  by  f i r s t  p ress ing  p re f i x  key  g a n d  t h e n  t h e  f u n c t i o n  k e y .

DISPLAY. The display is the X-register of  the automatic memory stack and provides a
v isua l  readou t  o f  l a tes t  numer ic  en t ry , opera t ion  resu l t ,  o r  e r ro r  messages .

MEMORY. Memory is d iv ided into two parts; storage registers and automatic memory
s tack .

a. S t o r a g e  r e g i s t e r s . Storage registers are used to set aside numbers for
r e c a l l  i n  l a t e r  c a l c u l a t i o n s . N u m b e r s  a r e  s t o r e d  b y  f i r s t  p r e s s i n g  @l f o l l o w e d
by a number   thru    or a decimal point and a number       The number in
d isp layed  X- reg is te r  i s  then  cop ied  in to  the  se lec ted  reg is te r .  Reca l l i ng  a  number
i s  a c c o m p l i s h e d  b y  f i r s t  p r e s s i n g  @l f o l l o w e d  b y  a  n u m b e r    o r  a  d e c i m a l
point and a number              The  number  tha t  i s  in  the  se lec ted  reg is te r  w i l l  be
cop ied  in to  the  d isp layed  X- reg is te r  w i thou t  any  change  to  con ten ts  o f  tha t  reg i -
s t e r . S t o r a g e  r e g i s t e r s  R.0 th rough  R.5 a re  used  fo r  accumula t ion  o f  s ta t i s t i ca l
da ta . T u r n i n g  c a l c u l a t o r  o f f  w i l l  c l e a r  ( p l a c e  z e r o s  i n )  a l l  s t o r a g e  r e g i s t e r s .

b.  Automatic memory stack. The automatic memory stack is used to store
i n t e r m e d i a t e  r e s u l t s  d u r i n g  c a l c u l a t i o n s . The  s tack  cons is ts  o f  fou r  reg is te rs
designated X, Y, Z and T. The contents of  X-register are constant ly shown on the
c a l c u l a t o r  d i s p l a y . Numbers are manually entered into the memory stack by pressing
m. Dur ing  cha in  ca lcu la t ions  ( long  equa t ions ) ,  i n te rmed ia te  answers  a re

automat ical ly entered in the memory stack. Each  new en t ry  in to  the  s tack  i s  f i r s t
en te red  in  the  X- reg is te r  and ,  w i th  each  add i t i ona l  en t ry ,  the  s tack  ro l l s  up  one
and the  con ten ts  tha t  were  in  the  T- reg is te r  be fo re  ro l l -up ,  a re  los t .  The  con ten ts
of  the stack can be v iewed by pressing ~ key four  t imes . The contents of T-
reg is te r  a re  no t  los t  because  the  s tack  fo rms a  con t inuous  loop ,  i .e . ,  the  con ten ts
o f - T - r e g i s t e r  a r e  s h i f t e d  t o  t h e  Z - r e g i s t e r ;  Z - r e g i s t e r  
X - r e g i s t e r ;  a n d  X - r e g i s t e r  t o  T - r e g i s t e r .  W i t h  i n t e r m e d i
stack,  operat ions can be performed with these numbers by
des i red  opera t ion .

Example: To  ca lcu la te  (3  x  5 )  +  2 ,  p ress :

Kl ( 3  e n t e r s  X - r e g i s t e r . )

m ( 3  i s  c o p i e d  t o  Y - r e g i s t e r . )

t o  Y - r e g i s t e r ;  Y - r e g i s t e r  t o
a te  answers  s to red  in  the

pressing the key of the

q ( 5  i s  e n t e r e d  i n  X - r e g i s t e r ;  3  s t a y s  i n  Y - r e g i s t e r . )

~ ( 5  i s  m u l t i p l i e d  b y  3 ;  r e s u l t ,  1 5 ,  i s  p l a c e d  i n  X - r e g i s t e r ;  Y - r e g i s t e r
becomes 0.)

q ( 1 5  m o v e s  t o  Y - r e g i s t e r ;  2  e n t e r s  X - r e g i s t e r . )

q ( 2  i s  a d d e d  t o  1 5 ;  r e s u l t ,  1 7 ,  i s  p l a c e d  i n  X - r e g i s t e r ;  Y - r e g i s t e r
becomes 0.)
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Section II OPERATING INSTRUCTIONS

13-4. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

NOTE

Symbols on f lat  surface and slanted surface of  keys are boxed. Symbols
over keys are not  boxed.

Key C o n t r o l  o r  I n d i c a t o r Func t ion

OFF m ON Power Switch Turns power on or of f .

El Func t ion

III Func t ion Pressed
k e y ,  i t
p r i n t e d

Pressed
k e y ,  i t
p r i n t e d
o f  key .

be fo re  ano ther
s e l e c t s  f u n c t i o n
above key.

be fo re  ano ther
s e l e c t s  f u n c t i o n
on slanted face
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

PREFIX C l e a r  P r e f i x Cance ls  the  fo l low ing
key strokes or sequence
of key strokes when
pressed af ter  each one:

D ig i t  Keys

id,
m
m
ml
ml
ml
g

E-II, Imil ,
, El

El , my
El 9
El El

El El
El q

,HEI”S
FIX, SCI, ENG,

Decimal Point

a. s

El ,
El>

E n t e r s  d i g i t s .

En te rs  dec ima l  po in t .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

Eml Digit ENTER Enters copy of number

ml Change Sign

d i s p l a y e d  i n  X - r e g i s t e r
i n t o  Y - r e g i s t e r  o f  a u t o -
matic memory stack.
Pressing key also causes
con ten ts  o f  Y- reg is te r  to  
b e  s h i f t e d  t o  Z - r e g i s t e r
and  Z- reg is te r  to  the  T-
r e g i s t e r . Contents of T-
r e g i s t e r  a r e  l o s t .

Changes sign of mantissa
o r  e x p o n e n t  i n  d i s p l a y
( X - r e g i s t e r ) .

El Enter Exponent

D isp lay  Con t ro l

A f t e r  p r e s s i n g ,  n e x t
numbers keyed in are
exponents of  10.

13-6



TM 5-6675-323-14

Key C o n t r o l  o r  I n d i c a t o r Func t ion

FIX F ixed  Po in t Fo l lowed by  d ig i t  key ,
s e l e c t s  f i x e d  p o i n t  n o t a -
t i o n  d i s p l a y .  D i g i t
entry designates number
o f  d i g i t s  t o  b e  d i s p l a y e d
to  the  r igh t  o f  dec ima l
p o i n t .

SCI

ENG

m

S c i e n t i f i c

Engineering

Mantissa

Followed by the number
k e y  t h a t  s p e c i f i e s  t h e
number of decimal places
the  d isp lay  w i l l  be  roun-
ded  to .

Fo l lowed by  d ig i t  key ,
se lec ts  eng ineer ing  no ta -
t i o n  d i s p l a y .  D i g i t  k e y
spec i f i es  number  o f
d i g i t s  t o  b e  d i s p l a y e d  t o
r i g h t  o f  d e c i m a l  p o i n t .

Tempora r i l y  d i sp lays  a l l
10  d ig i t s  o f  mant i ssa  o f
number  in  X- reg is te r .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

Number Manipulation

Exchange Register

Roll Down

CLEAR X

In te rchanges  con ten ts  o f
X  and  Y- reg is te rs .

Rol ls down contents of
automatic memory stack
f o r  v i e w i n g  i n  X - r e g i s t e r
w i t h o u t  l o s s  o f  d a t a .
When pressed, contents of
X - r e g i s t e r  i s  s h i f t e d  t o
T - r e g i s t e r ,  T - r e g i s t e r
s h i f t s  t o  Z - r e g i s t e r ,  Z -
r e g i s t e r  s h i f t s  t o  Y -
r e g i s t e r ,  a n d  Y - r e g i s t e r
advances  to  X- reg is te r
f o r  v i e w i n g .

C lears  con ten ts  o f  d i s -
p l a y e d  X - r e g i s t e r .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

ALL CLEAR ALL Clears contents of memory
s tack  and  a l l  s to rage
r e g i s t e r s .

m

El

REG

m

Store Fo l lowed by  d ig i t  key  g
t h r o u g h  E or by a
decimal point and a key
q t h r o u g h  q ,  s to res
displayed number in that
s p e c i f i e d  l o c a t i o n .  A l s o
used to perform storage
r e g i s t e r  a r i t h m e t i c .

Recal l

CLEAR Register

LAST X

Fo l lowed by  d ig i t  key
q thru q or by a decimal
po in t  and  a  d ig i t  key
q t h r u    r e c a l l s  v a l u e
f rom spec i f i ed  s to rage
r e g i s t e r  i n t o  t h e  d i s -
d i s p l a y e d  X - r e g i s t e r .

C lears  con ten ts  o f  s to r -
age  reg is te rs  RO t h r o u g h
R~ . Con ten ts  o f  reg i -
s t e r s  R.o th ru  R .5  a re
u n a f f e c t e d .

Recal ls number displayed
before previous opera-
t ion  back  in to  d isp layed
X - r e g i s t e r .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

Q

El

A
Y

A
x

S t a t i s t i c a l

D i s t r i b u t i o n

D i s t r i b u t i o n

L inear  Es t imate

L inear  Es t imate

Computes area under
s tandard  norma l  d i s t r ibu -
t i o n  c u r v e  t o  l e f t  o f  X .

Computes X, given area
under standard normal
d i s t r i b u t i o n  c u r v e  t o  l e f t
o f  x .

Computes estimated value
of Y for  a given value of
x .

Computes estimated value
o f  X  fo r  a  g iven  va lue  o f
Y.
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

L.R. Linear Regression Computes Y-intercept and
s l o p e  f o r  l i n e a r  f u n c t i o n
approximated by X and Y
values accumulated using
n Value  o f  s lope  i s
p l a c e d  i n  Y - r e g i s t e r .

C o r r e l a t i o n  C o e f f i c i e n t

MEAN

Standard Deviat ion

Summation

Summation Minus

CLEAR

Computes goodness of  f i t
between X and Y values
accumulated using B and
l i n e a r  f u n c t i o n  w h i c h
they approximate.

Computes mean (average)
of X and Y values
accumula ted  us ing  q .

Computes standard devia-
t ions of X and Y values
accumula ted  us ing  El .

A c c u m u l a t e s  s t a t i s t i c a l
d a t a  i n  s t o r a g e  r e g i s t e r s
R.0 th ru  R .5  us ing
numbers in X- and Y-
r e g i s t e r s .

S u b t r a c t s  f r o m  s t a t i s t i -
ca l  da ta  in  s to rage  reg i -
s t e r s  R.0 thru R.5 u s i n g
numbers in X- and Y-
r e g i s t e r s .

C l e a r s  s t a t i s t i c a l
s t o r a g e  r e g i s t e r s  R.0
t h r u  R.5.
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

SIN, COS, TAN

Square Root

Square

Reciprocal

p i

Mathematical

Sine, Cosine, Tangent

Computes square root of
number in displayed
X - r e g i s t e r .

Computes square of number
i n  d i s p l a y e d  X - r e g i s t e r .

Computes reciprocal  of
number in displayed
X - r e g i s t e r .

Places value of  p i
(3 .141592654)  in to
X - r e g i s t e r .

Computes sine, cosine, or
tangent of number in dis-
p l a y e d  X - r e g i s t e r .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

m,m, Arc Sine, Arc Cosine, Computes arc sine, arc

m Arc Tangent cos ine ,  o r  a rc  tangen t  o f
number in displayed
X - r e g i s t e r .

Radians Sets radians mode for a l l
t r i g o n o m e t r i c  f u n c t i o n s .

Grads Sets grads mode for a l l
t r i g o n o m e t r i c  f u n c t i o n s .

Degree Sets decimal degrees mode
f o r  a l l  t r i g o n o m e t r i c
f u n c t i o n s .

To Radians Converts decimal degrees
t o  r a d i a n s .

To Degrees Conver ts  rad ians  to
decimal  degrees.

13-13



TM 5-6675-323-14

Key C o n t r o l  o r  I n d i c a t o r Func t ion

H.MS To Hours. Minutes Seconds Converts decimal hours
or degrees to hours,

To Decimal Hours or Degrees

minu tes ,
degrees,

Converts
seconds,

seconds  o r
minutes, seconds.

hours, minutes,
or degrees, min-

utes,  seconds to decimal
hours or degrees.
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

Hyperbo l i c

SINH, COSH, Hyperbol ic Sine, Cosine, and Computes hyperbol ic  s ine,
TANH Tangent hyperbo l i c  cos ine ,  o r

hyperbo l i c  tangen t  o f
number in displayed X-
r e g i s t e r .

Inverse  Hyperbo l i c  S ine ,
Cosine,  Tangent

Computes inverse hyper-
b o l i c  s i n e ,  i n v e r s e
h y p e r b o l i c  c o s i n e ,  o r
inve rse  hyperbo l i c
tangent of number in dis-
played X-register.
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

Natu ra l  Logar i thm

Logari thmic and Exponent ia l

N a t u r a l  A n t i l o g a r i t h m

Common Logarithm

Exponent Raises number in Y-
reg is te r  to  power  o f
number in displayed X-
r e g i s t e r .

Computes natural
logar i thm (base  e )  o f
number in displayed X-
r e g i s t e r .

Raises e to power
of number in displayed
X - r e g i s t e r .

Computes common logarithm
(base 10) of number in
d i s p l a y e d  X - r e g i s t e r .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

Common Antilogarithm Raises 10 to power of
number in displayed
X - r e g i s t e r .

To Polar Conver ts  rec tangu la r
(X ,Y)  coord ina tes  in  X-
and Y - r e g i s t e r s  i n t o
po la r  (R ,  ø) c o o r d i -
na tes . Ang le  e s to red
i n  Y - r e g i s t e r .

To Rectangular Conver ts  po la r  (R ,  6)
coord ina tes  in  X-  and
Y - r e g i s t e r s  i n t o
rec tangu la r  (X ,  Y)
c o o r d i n a t e s .
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Key C o n t r o l  o r  I n d i c a t o r Func t ion

Metr ic Conversions

To Inches Conver ts  m i l l ime te rs  to
inches .

T o  M i l l i m e t e r s C o n v e r t s  i n c h e s  t o  m i l l i -
mete rs .

To Fahrenhei t Converts degrees Celsius
to degrees Fahrenhei t .

To Celsius Converts degrees
Fahrenheit  to degrees
C e l s i u s .

Converts ki lograms to
pounds mass.

Converts pounds mass to
k i l og rams.

To Pounds Mass

To Ki lograms

13-18



TM 5-6675-323-14

Key C o n t r o l  o r  I n d i c a t o r Func t ion

To Gallons

T o  L i t e r s

Percentage

Percent

Percen t  D i f fe rence

Percent

C o n v e r t s  l i t e r s  t o
g a l l o n s  ( U . S . ) .

Conver ts  ga l lons  (U .S . )
t o  l i t e r s .

Computes X-percent of Y.

Computes  percen t  d i f fe r -
ence between number in
Y-register and number in
X - r e g i s t e r .

Computes percent that X
is  o f  the  number  (~X) in
s t o r a g e  r e g i s t e r  R.l.

Ar i thmet ic  Func t ions

A d d i t i o n A r i t h m e t i c  f u n c t i o n s
S u b t r a c t i o n
M u l t i p l i c a t i o n
D i v i s i o n
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13-5 . OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

Before You Operate. Always keep in mind the WARNINGS and CAUTIONS. Perform
your before (B) PMCS.

b .  Wh i le  You  Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c . After You Operate. Be sure to perform your af ter  (A) PMCS.

d . I f  Your Equipment Fai ls to Operate. Troubleshoot wi th proper equipment.
Report  any def ic iencies using the proper forms. See DA Pam 738-750.

13-5.1 PMCS Procedures.

PMCS are designed to keep the equipment in good working condition by
per fo rm ing  per iod ic  se rv i ce  tasks .

b .  S e r v i c e  i n t e r v a l s  p r o v i d e  y o u ,  t h e  o p e r a t o r ,  w i t h  t i m e  s c h e d u l e s  t h a t
de te rmine  when  to  per fo rm spec i f i ed  se rv ice  tasks .

c . The  “Equ ipment  i s  No t  Ready /Ava i lab le  I f ”  co lumn is  used  fo r  iden t i f i ca t ion
o f  cond i t i ons  tha t  make  the  equ ipment  no t  ready /ava i lab le  fo r  read iness  repor t ing
purposes or denies use of  the equipment unt i l  correct ive maintenance is performed.

d . I f  your  equ ipment  fa i l s  to  opera te  a f te r  PMCS is  per fo rmed,  immed ia te ly
r e p o r t  t h i s  c o n d i t i o n  t o  y o u r  s u p e r v i s o r .

e . Perform weekly as wel l  as before operat ion i f  you are the assigned operator
and have not operated the i tem since the last  weekly or i f  you are operat ing the
i t e m  f o r  t h e  f i r s t  t i m e .

f . Item number column. I tem numbers are assigned in chronological  ascending
sequence  regard less  o f  i n te rva l  des igna t ion . These numbers are used for your “TM
Number" column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording resul ts of  PMCS.

In te rva l  co lumns . This column determines the t ime per iod designated to
perform your PMCS.

h . I tem to  be  inspec ted  and  p rocedures  co lumn.  Th is  co lumn l i s t s  func t iona l
groups and their  respect ive assembl ies and subassembl ies as shown in the
Maintenance Al locat ion Chart  (Appendix B). The appropr iate check or  serv ice
procedure  fo l l ows  the  spec i f i c  i t em to  be  inspec ted .

i . E q u i p m e n t  i s  n o t  r e a d y / a v a i l a b l e  i f :  c o l u m n .  T h i s  c o l u m n  i n d i c a t e s  t h e
reason or cause why your equipment is not  ready/avai lable to perform i ts pr imary
miss ion .
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j .  L i s t  o f  t o o l s  a n d  m a t e r i a l s  r e q u i r e d  f o r  P M C S  i s  a s  f o l l o w s .

Q u a l i t y

Cheesecloth ( I tem 7, Appendix E) a r
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Table 13-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES

NOTE

I f  the equipment must be kept in cont inuous operat ion, check and
service only those i tems that  can be checked and serv iced wi thout
d i s t u r b i n g  o p e r a t i o n . Make the complete checks and services when
the equipment can be shut down.

B - Before W - Weekly AN - Annually (Number) - Hundreds
D - During M . Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

1

TER-
VAL

B

ITEM TO BE INSPECTED

PROCEDURE

POCKET CALCULATOR

I n s p e c t .

1 .  Check  keyboard ,  d i sp lay ,  and  cas ing
fo r  c racks  o r  b reaks . R e p l a c e
c a l c u l a t o r  i f  c a s i n g  o r  d i s p l a y  i s
cracked or  broken.

of Hours

For Reediness
Reporting,
Equipment Is
Not Ready/
Available If:

C a l c u l a t o r
keyboard,
d i s p l a y ,  o r
cas ing  i s
damaged.

13-22

IN-



TM 5-6675-323-14

Table 13-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterlv BI - Biennially

ITEM
NO.

1

TER-
IN-

VAL

B

ITEM TO BE INSPECTED

PROCEDURE

POCKET CALCULATOR - Cont

Inspect  -  Cont

2.

3 .

4 .

Connect ac adapter/recharger to calcu-
la to r  and  p lug  in . Turn  ca lcu la to r  on .
Press  and  . Display should
indicate -8, 8, 8, 8, 8, 8, 8, 8, 8, 8.

Wi th  ba t te ry  pack  in  ca lcu la to r ,  check
opera t ion  to  be  su re  ca lcu la to r  tu rns  on .
Remove battery pack and check for clean
c o n t a c t s . Wipe clean. R e i n s t a l l  b a t -
te ry  pack .

Check power cord for  k inks,  f rays or
burns.

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Display does
not show -8,
8, 8, 8, 8, 8,
8, 8, 8, 8.

Battery pack
i s  d e f e c t i v e .

Power cord is
damaged.

—

13-6. OPERATION UNDER USUAL CONDITIONS.

13-6 .1  Opera t ing  Procedure .

a . S e l e c t i n g  a  f u n c t i o n .

NOTE

Most  keys  on  the  keyboard  per fo rm th ree  func t ions .  One  func t ion  i s  ind i -
cated by symbol on top of key, second is above
ted  face  o f  key .

key ,  and  th i rd  i s  on  s lan -

press the key.(1 )  To  se lec t  a  func t ion  p r in ted  on  the  key ,

(2 )  To  se lec t  a  func t ion  p r in ted  above  the  key ,  p ress  key  q ,  then  func t ion
key.

Example: To use L O G  in calculat ion,  enter number,  q then LOG.

(3 )  To  se lec t  a  func t ion  p r in ted  on  s lan ted  face  o f  key ,  p ress  q t h e n
func t ion  key .

Example: T o  u s e  q  i n  c a l c u l a t i o n s ,  e n t e r  n u m b e r ,  q t h e n  q .
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b .  K e y i n g  i n

( 1 )  P r e s s

numbers.

keys  co r respond ing  to  d ig i t s  and  dec ima l  po in t  i n  the  o rder  tha t
t h e y  a p p e a r ,  r e a d i n g  f r o m  l e f t  t o  F i g h t .  -

( 2 )  I f  n e e d e d ,  p r e s s     t o  m a k e  n u m b e r  n e g a t i v e .

c . One-number funct ions.

(1)  Key in number on which operat ion is to be performed.

( 2 )  S e l e c t  d e s i r e d  f u n c t i o n .  P r e s s  k e y .

E x a m p l e :  T o  c a l c u l a t e  s q u a r e  r o o t  o f  5 ,  p r e s s    a n d   .  .

Answer is  2.2361.

d .  Two-number

( 1 )  K e y  i n

( 2 )  P r e s s

(3) Key in

( 4 )  S e l e c t

Example :  T O

 .

f u n c t i o n s .

f i r s t  n u m b e r .

to separate f i rst  number f rom second number.

second number.

d e s i r e d  f u n c t i o n . Press key.

c a l c u l a t e  5  p e r c e n t  o f  3 5 ,  p r e s s and

Answer is  1.75.

e . Exponent key q .

NOTE

Exponent key is two-number funct ion.

(1) Key in number for Y. Press  if it is negative.

( 2 )  P r e s s to send number to Y register in automat ic memory stack.

(3 )  Key  in  number  fo r  X  (exponen t  fo r  Y ) .

(4) Press q key.

Example: T o  c a l c u l a t e  53 ,  p ress  a n d

Answer is 125.

f .  C h a i n  c a l c u l a t i o n s .
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NOTE

Calcu la to r  uses  reverse  po la r  no ta t ion  (RPN)  log ic  fo r  cha in  ca lcu la t ions .

(1 )  I f  equa t ion  has  paren the t i ca l  express ions ,  key  in  numbers  and  per fo rm
f u n c t i o n  i n  f i r s t  p a r e n t h e s i s .  K e y  i n  f i r s t  n u m b e r ,  p r e s s   ,  k e y  i n  s e c o n d
number ,  and  p ress  func t ion  key  fo r  tha t  opera t ion .

(2 )  Key  in  numbers  and  per fo rm func t ion  in  second  paren thes is .  Key  in  f i r s t
number, press  key in second number,  then press funct ion key for  that
o p e r a t i o n .

(3 )  P ress  func t ion  key  fo r  opera t ion  ind ica ted  be tween  paren theses .

Example: To calculate (3 x 4) x (5 + 6),  press

 answer is 132.

g . Operat ions wi th powers of  10.

( 1 )  K e y  i n  n u m b e r  b e i n g  m u l t i p l i e d  b y  p o w e r  o f  1 0 .  P r e s s   i f  n u m b e r  i s
nega t i ve .

( 2 )  P r e s s

( 3 )  K e y  i n  e x p o n e n t  ( p o w e r )  o f  1 0 .  P r e s s

(4) Press  , and key in exponent.

( 5 )  P r e s s

Example: T o  m u l t i p l y  1 5 . 6 x  1 01 2 by 25 press

i f  exponent is negat ive.

answer  i s  3 .9000  x  101 4.

h .  S t o r a g e  ( m e m o r y )  r e g i s t e r  a r i t h m e t i c .

NOTE

This procedure performs two-number ar i thmet ic funct ions on number stored
i n  s t o r a g e  r e g i s t e r . The displayed X-register  is  the second number.

( 1 )  P r e s s

( 2 )  P r e s s  a p p r o p r i a t e  f u n c t i o n  k e y

r e g i s t e r  f u n c t i o n  w i l l  b e  p e r f o r m e d .
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Example: Pressing ,  ,  a n d   m u l t i p l i e s  v a l u e  o f  ( d i s p l a y e d )  X -
reg is te r  by  con ten ts  o f  s to rage  (memory )  reg is te r  1 .  The  answer  i s  p laced  in to
s to rage  (memory )  reg is te r  1 .

NOTE

Value  o f  X - reg is te r  w i l l  no t  be  changed.

i . C lea r ing  s to rage  (memory )  reg is te r .

( 1 )  T o  c l e a r  s i n g l e  s t o r a g e  ( m e m o r y )  r e g i s t e r ,  p r e s s   ,   ,  a n d  l o c a t i o n
o f  r e g i s t e r  t o  b e  c l e a r e d .

Example: To clear register 2, press     and  .

( 2 )  T o  c l e a r  r e g i s t e r s  0  t h r o u g h  8 ,  p r e s s   a n d  R E G .  T o  c l e a r  r e g i s t e r s  0
t h r o u g h  5 ,  p r e s s   a n d    .  T o  c l e a r  a l l  r e g i s t e r s  ( i n c l u d i n g  t h e  a u t o m a t i c
m e m o r y  s t a c k )  p r e s s   a n d  A L L .

j . T r i g o n o m e t r i c  f u n c t i o n s .

(1 )  En te r  o r  ca lcu la te  va lue  o f  X ,  number  on  wh ich  t r igonomet r i c  func t ion  i s
to be performed.

(2) Press  key.

( 3 )  P r e s s to select  measurement for  answer (degrees,
r a d i a n s ,  o r  g r a d s ) .

(4) Press  key.

(5) Press needed funct ion (SIN, COS, TAN) key.

Example: To  ca lcu la te  s ine  35  ,  p ress

k .  P o l a r / r e c t a n g u l a r  c o o r d i n a t e  c o n v e r s i o n .

(1 )  Conver t  f rom rec tangu la r  (X ,  Y )  to  po la r  coord ina tes .

NOTE

Va lue  fo r  Y  i s  a lways  keyed  in  f i r s t .

(a )  Key  in  va lue  o f  Y .

(b) Press  .

( c )  K e y  i n  v a l u e  o f  X .
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(d) Press  then key In to select measurement for
answer  (degrees ,  rad ians ,  o r  g rads ) .

(e) Press   and   to get R (magnitude). Press   to get angle in
r a d i a n s .

Example:
rad ians ,  p ress

To  conver t  rec tangu la r  coord ina tes  (4 ,  3 )  to  po la r  w i th  ang le  in

(2 )  Conver t  f rom po la r  to  rec tangu la r  coord ina tes .

( a )  K e y  i n  a n g l e  i n  r a d i a n s .

(b) Press  .

( c )  Key  in  va lue  o f  R  (magn i tude) .

(d) Press   then key in  to select  measurement of
ang le  (degrees ,  rad ians ,  o r  g rads ) .

(e) Press   , R to get X. Press    to get Y.

Example: To  conver t  po la r  coord ina tes  5  and  .64  to  rec tangu la r ,  p ress

1 . S t a t i s t i c a l  f u n c t i o n s .

( 1 )  A c c u m u l a t i o n s .

(a) Pressing    key computes sums and products of  the values in the X-
and  Y- reg is te rs . Resu l t s  a re  au tomat i ca l l y  accumula ted  in  s to rage  reg is te rs  R0
through R5. Before start ing to calculate accumulat ions with a new set of  x and y
v a l u e s ,  c l e a r  r e g i s t e r s  b y  p r e s s i n g    R E G .

Key  y  va lue  in to  X- reg is te r .

P r e s s t o  r a i s e  y  v a l u e  i n t o  Y - r e g i s t e r .

Key  x  va lue  in to  X- reg is te r .

Press  .
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b .  I f  s t a t i s t i c a l  p r o b l e m  i n v o l v e s  o n l y  o n e  v a r i a b l e
reg is te rs  R .0  th rough  R.5  and  Y- reg is te r . P r e s s

Key  number  in to  X- reg is te r .

Press  .

NOTE

( x ) ,  c l e a r  s t o r a g e

Un l i ke  s to rage  reg is te r  a r i thmet i c ,  the  accumula t ion  opera t ion  a l lows  over -
f l ows  ( i .e . ,  number  whose  magn i tudes  a re  g rea te r  than  9 .99999999  x  109 9)
i n  s t o r a g e  r e g i s t e r s  R .0 t h r o u g h  R . 5  w i t h o u t  i n d i c a t i n g  E r r o r  1  i n  t h e  d i s p l a y .

c . To use any of the   accumulations, r e c a l l  c o n t e n t s  o f  d e s i r e d  s t o r a g e  r e g i s t e r
i n t o  d i s p l a y e d  X - r e g i s t e r  b y  p r e s s i n g fo l lowed by  the  number  o f  the  reg is -
t e r . I f  t h i s  i s  d o n e  i m m e d i a t e l y  a f t e r  p r e s s i n g       ,  t h e  a c c u m u l a t i o n  r e c a l -
led  i s  wr i t ten  over  the  number  o f  da ta  pa i r  en t r ies  (n )  in  the  d isp lay .  To  use  bo th

. This simultaneously copies   from R.1 into
d i s p l a y e d  X - r e g i s t e r  a n d  c o p i e s    f r o m  R .3 i n t o  Y - r e g i s t e r .  I f  t h i s  i s  d o n e

, the number in the Y-
r e g i s t e r  i s  f i r s t  l i f t e d  i n t o  t h e  Z - r e g i s t e r . Otherwise, the numbers in the X- and
Y - r e g i s t e r s  a r e  f i r s t  l i f t e d  i n t o  Z -  a n d  T -  r e g i s t e r s ,  r e s p e c t i v e l y .

Example: To find, f o r  t h e  p a i r e d  v a l u e s  o f  x  a n d
y  l i s t e d  b e l o w ,  p r e s s :

Keystrokes D i s p l a y

  CLEAR 0.0000

7.0000

1.0000

5.0000

2.0000

9.0000

3.0000

C l e a r  s t a t i s t i c a l  s t o r a g e
r e g i s t e r s .  ( D i s p l a y  s h o w n
assumes no results remain
f r o m  p r e v i o u s  c a l c u l a t i o n s . )

F i rs t  pa i r  i s  accumula ted :  n=1

Second pair  is  accumulated:
n=2

Th i rd  pa i r  i s  accumula ted :  n=3
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Keystrokes D i s p l a y

16.0000

98.0000

21.0000

155.0000

122.0000

3.0000

( 2 )  D e l e t i n g  a n d  c o r r e c t i n g  d a t a .

(a) If an incorrect value is keyed in and   has not yet been pressed,
p r e s s   and key in correct  value.

( b )  T o  c h a n g e  o n e  o f  t h e  v a l u e s ,  o r  i f  a f t e r  p r e s s i n g  q  o n e  o f  t h e  v a l u e s
was erroneous, correct  the accumulat ions by using   (summation minus) key as
f o l l o w s :

Key  incor rec t  da ta  pa i r  i n to  X-  and  Y- reg is te rs .
can  be  used  to  re tu rn  a  s ing le  incor rec t  da ta

va lue  to  d isp layed  X- reg is te r .

P ress       t o  d e l e t e  i n c o r r e c t  d a t a .

Kev  in  co r rec t  va lues  fo r  x  and  Y .  I f  one  va lue  o f  an

Sum of x values from register
R.1

Sum of squares of x values
f rom reg is te r  R .2

Sum of y values from register
R.3

Sum of squares of y values
f rom reg is te r  R .4

Sum of products of x and y
va lues  f rom reg is te r  R .5

Number of entr ies (n=3)
f rom reg is te r  R .0

(x ;  y )  da ta  pa i r  i s  i ncor rec t ,  bo th  va lues  mus t  be
deleted and reentered.
P r e s s    .

Example: I f  last  data pair  (8,  9) in previous example
cor rec t  the  accumu la t ion  as  fo l l ows ,  p ress :

Keystrokes D i s p l a y

9.0000

8 .

2.0000

s h o u l d  h a v e  b e e n  ( 8 ,  6 ) ,

Incor rec t  y  va lue  i s  en te red
aga in .

Cor rec t  x  va lue  i s  en te red
aga in .

Number of  entr ies (n) is now
two .
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Keys t rokes D i s p l a y

6.0000 Cor rec t  y  va lue  i s  en te red .

8 . x  va lue  i s  en te red  aga in .

3.0000 Number of entr ies is again
t h r e e .

( 3 )  M e a n .  P r e s s i n g computes the ar i thmet ic mean (average) of  x and y values
accumula ted  in  reg is te rs  R .1  and  R.3  respec t i ve ly .

p ress ing

P r e s s i n g     c a u s e s  t h e  f o l l o w i n g  o p e r a t i o n s  t o  b e  p e r f o r m e d .

The  con ten ts  o f  the  s tack  reg is te rs  a re  l i f t ed  jus t  as  they  a re  when

The mean o f  the  x  va lues    i s  ca lcu la ted  us ing  da ta  accumula ted  in
registers RI    and R.0 (n). The resul t ing value for x appears in displayed X-
r e g i s t e r .

The mean of  y values   is  calculated using data accumulated in
registers R.3  and R.0. (n).

T h e  r e s u l t i n g  v a l u e  f o r  y  i s  a v a i l a b l e  i n  Y - r e g i s t e r  o f  s t a c k .

Example: Be low i s  a  char t  o f  da i l y  h igh  and  low tempera tu res  fo r  a  w in te r
week. To f ind average high and low temperatures for  week selected,  press:

.
Sun

High 6

Low -22

Keystrokes

13-30

Mon Tues

11 14

-17 -15

D i s p l a y

0.0000

22.

1.0000

17.

2.0000

15.

Wed T h u r s  F r i  S a t

12 5 -2 -9

- 9 -24 -29 -35

S t a t i s t i c a l  r e g i s t e r s
c l e a r e d .  ( D i s p l a y  s h o w n
assumes no results remain
f r o m  p r e v i o u s  c a l c u l a t i o n s . )

Number of data pairs (n) is
now 1.

Number of data pairs (n) is
now 2.
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D i s p l a y

3.0000

9 .

4.0000

24.

5.0000

-2.0000

6.0000

-9.0000

7.0000

-21.5714

5.2857

Number of data pairs (n) is
now 7.

Average low temperature.

Average high temperature.

( 4 )  S t a n d a r d  d e v i a t i o n .

(a )  P ress ing    computes  the  s tandard  dev ia t ion  (a  measure  o f  d i spers ion
around the mean) of accumulated data.

(b) When  is pressed:

The  con ten ts  o f  s tack  reg is te rs  a re  l i f t ed  jus t  as  they  a re  when  p ress ing

T h e  s t a n d a r d  d e v i a t i o n  o f  x  v a l u e s   )  i s  c a l c u l a t e d  u s i n g  d a t a
a c c u m u l a t e d  i n  r e g i s t e r s  R . 2  ( 2 ) ,  R . 1    and R.0 (n). The result  appears in
d i s p l a y e d  X - r e g i s t e r .

The  s tandard  dev ia t ion  o f  y  va lues    i s  ca lcu la ted  us ing  da ta  accumu-
lated in registers R.4 (y2), R.3 (y), and R.o  The result appears in Y--

r e g i s t e r .

Example: To  de te rmine  the  s tandard  dev ia t ion  o f  the  fo l low ing  tes t  scores :
79, 94, 68, 86, 82, 78, 83, and 89, press

Keystrokes D i s p l a y

   CLEAR ALL 0.0000 C l e a r  s t a t i s t i c a l  r e g i s t e r s
and  Y- reg is te r  fo r  newj

one-var iab le  p rob lem.
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Keystrokes D i s p l a y

1.0000

2.0000

3.0000

4.0000

5.0000

6.0000

7.0000

8.0000

7.8365

( 5 )  L i n e a r  r e g r e s s
a  s t r a i g h t  l i n e  t h a t  b e s t
between two var iables.

F i r s t  s c o r e  i s  e n t e r e d .
S ince  th is  p rob lem invo lves
on ly  one  va r iab le ,  y -va lue
does not have to be entered
i n t o  Y - r e g i s t e r  u s i n g  t h e

key.

Display shows number of scores
en te red  so  fa r .

Last  score in sample.

S tandard  dev ia t ion  o f  tes t
sco res .

on. L i n e a r  r e g r e s s i o n  i s  a  s t a t i s t i c a l  m e t h o d  f o r  f i n d i n g
f i t s  a  s e t  o f  d a t a  p o i n t s ,  t h u s  p r o v i d i n g  a  r e l a t i o n s h i p

( a )  T o  u s e  t h e  l i n e a r  r e g r e s s i o n  f u n c t i o n .  f i r s t  k e y  i n  a  s e r i e s  o f  d a t a
points using the  key. Then press  L.R. 

(b) When  L.R. if pressed:

The  con ten ts  o f  the  s tack  reg is te rs  a re  l i f t ed  jus t  as  they  a re  when  you
press .

The  s lope  (A)  o f  the  leas t  squares  l i ne  o f  the  da ta  i s  ava i lab le  in  the
Y - r e g i s t e r  o f  t h e  s t a c k .

The  y - in te rcep t  (B)  o f  the  leas t  squares  l i ne  o f  the  da ta  appears  in  the
d i s p l a y e d  X - r e g i s t e r  o f  t h e  s t a c k .

( c )  T o  u s e  v a l u e  f o r  A  o r  t o  b r i n g  i t  i n t o  d i s p l a y e d  X - r e g i s t e r ,  s i m p l y
shift stack contents with the  key.

Example: An oi l  company wishes to know the s lope and y- intercept of  a least
squares  l i ne  fo r  the  consumpt ion  o f  moto r  fue l  in  the  Un i ted  S ta tes  aga ins t  t ime
since 1945. I t  knows the  da ta  g iven  in  the  tab le .
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Motor Fuel
Demand

( M i l l i o n s  o f
B a r r e l s ) 696 994 1330 1512 1750 2162 2243 2382 2484

Year 1945 1950 1955 1960 1965 1970 1971 1972 1973

S o l u t i o n : K e y  t h e  d a t a  i n t o  t h e  c a l c u l a t o r  u s i n g  t h e    k e y ,  t h e n  p r e s s   
L.R.

Keystrokes D i s p l a y

 CLEAR 0.0000 C l e a r  s t a t i s t i c a l  s t o r a g e
r e g i s t e r s .  ( D i s p l a y  s h o w n
assumes no results remain
f r o m  p r e v i o u s  c a l c u l a t i o n s ) .

696.0000

1.0000

994.0000

2.0000

1,330.0000

3.0000

1,512.0000

4.0000

1,750.0000

5.0000

2,162.0000

6.0000

2,243.0000

7.0000

2,382.0000

8.0000

2,484.0000

9.0000 Al l  data pairs have been keyed
i n .
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Keys t rokes D i s p l a y

 L.R. -118,290.6295 T h e  y - i n t e r c e p t  o f  t h e  l i n e .

61.1612 Slope o f  the  l ine .

( 6 )  L i n e a r  e s t i m a t i o n . Wi th  da ta  accumula ted  in  reg is te rs  R .0  th rough  R.5 a
predicted value for  y (denoted y)  can be calculated by keying in a new value for  x
and pressing  . A  p r e d i c t e d  v a l u e  f o r  x  ( d e n o t e d  x )  c a n  b e  c a l c u l a t e d  b y
key ing  in  a  new va lue  fo r  y  and  p ress ing      .

Example: Wi th  da ta  in tac t  f rom prev ious  example  in  reg is te rs  R .0  th rough  R.5

to predict  demand for motor fuel  for  the years 1980 and 2000, key in new x values
and press  . To determine the year that the demand for motor fuel  is expected
t o  p a s s  3 , 5 0 0  m i l l i o n  b a r r e l s ,  k e y  i n  3 , 5 0 0  ( n e w  v a l u e  f o r  y )  a n d  p r e s s     

Keystroke D i s p l a y

2,808.6264 Pred ic ted  demand in  m i l l i ons
o f  ba r re ls  fo r  the  year  1980 .

4,031.8512 Pred ic ted  demand in  m i l l i ons
o f  ba r re ls  fo r  the  year  2000 .

1,991.3041 The demand is expected to pass
3 , 5 0 0  m i l l i o n  b a r r e l s  d u r i n g
1992.

( 7 )  C o r r e l a t i o n  c o e f f i c i e n t . Bo th  l i near  regress ion  and  l i near  es t imat ion
presume that the relat ionship between x and y data values can be approximated, to
s o m e  d e g r e e ,  b y  a  l i n e a r  f u n c t i o n  ( a  s t r a i g h t  l i n e ) .    ( c o r r e l a t i o n  c o e f f i c i e n t )
can  be  used  to  de te rmine  how c lose ly  the  da ta  “ f i t s ”  a  s t ra igh t  l i ne .  The  cor re la -
t ion coeff ic ient  can range from r = + 1 to r  = -1.  A t  r  =  +  1 ,  d a t a  f a l l s  e x a c t l y
o n t o  a  s t r a i g h t  l i n e  w i t h  p o s i t i v e  s l o p e . Whi le  a t  r  =  -1 ,  da ta  fa l l s  exac t l y  on to
a  s t r a i g h t  l i n e  w i t h  n e g a t i v e  s l o p e . At r  = 0,  data cannot be approximated by a
s t r a i g h t  l i n e .

Example: To  ca lcu la te  the  co r re la t ion  coe f f i c ien t  fo r  p rev ious  example  p ress :

Keystrokes D i s p l a y

0.9931 The data very closely
approx imates  a  s t ra igh t  l i ne .

13-7. OPERATION UNDER UNUSUAL CONDITIONS. This equipment is designed for operation
on ly  in  a  con t ro l led  env i ronment .
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Section III OPERATOR MAINTENANCE

13-8 .  LUBRICATION INSTRUCTIONS.  This equipment does not require lubrication.

13-9. TROUBLESHOOTING PROCEDURES.

The table l is ts the common malfunct ions which you may f ind dur ing the opera-
t ion  o r  ma in tenance  o f  the  pocke t  ca lcu la to r  o r  i t s  components . You should perform
t h e  t e s t s / i n s p e c t i o n s  a n d  c o r r e c t i v e  a c t i o n s  i n  t h e  o r d e r  l i s t e d .

b .  Th is  manua l  canno t  l i s t  a l l  ma l func t ions  tha t  may  occur ,  nor  a l l  tes ts  and
c o r r e c t i v e  a c t i o n s . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s  n o t  c o r r e c t e d  b y  l i s t e d
c o r r e c t i v e  a c t i o n s ,  n o t i f y  y o u r  s u p e r v i s o r .

Table 13-2. TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. CALCULATOR DISPLAY IS BLANK.

Step 1. P l u g  i n  a c  a d a p t e r / r e c h a r g e r .  T u r n  c a l c u l a t o r  o n .

(a )  I f  d i sp lay  o f  ze ros  comes  on ,  p roceed  to  s tep  2 .

( b )  I f  d i s p l a y  i s  b l a n k ,  r e p l a c e  a d a p t e r / r e c h a r g e r .

( c )  I f  p r o b l e m  r e m a i n s ,  r e p l a c e  c a l c u l a t o r .

Step 2. Check  fo r  ra i sed  dec ima l  po in t  a t  fa r  l e f t  co rner  o f  d i sp lay .
Ind ica tes  low power  cond i t i on .

( a )  I f  i n d i c a t o r  i s  o n ,  p r o c e e d  t o  s t e p  3 .

( b )  I f  i n d i c a t o r  i s  o f f ,  r e c h a r g e  b a t t e r y  p a c k .

Step 3. Check  to  see  i f  con tac ts  a re  d i r t y .

(a )  C lean  con tac ts  on  ins ide  o f  ca lcu la to r  and  ba t te ry  pack  w i th  co t ton
swab (I tem 6, Appendix E) moistened with alcohol ( I tem 3, Appendix
E) .

(b )  Rep lace  ba t te ry  pack .  Open  ba t te ry  pack  door .  Remove  de fec t i ve
ba t te ry  pack . Ins ta l l  new ba t te ry  pack . Re ins ta l l  ba t te ry  pack  door .
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Table 13-2. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

2. CALCULATIONS OR DISPLAY ERRATIC.

Step 1. Check  fo r  ra i sed  dec ima l  po in t  a t  fa r  l e f t  co rner  o f  d i sp lay .
Ind ica tes  low power  cond i t i on .

(a )  Recharge  ba t te ry  pack .

(b )  Rep lace  ba t te ry  pack .

( c )  R e p l a c e  c a l c u l a t o r .

Step 2. Press  and t o  s e e  i f  d i s p l a y  s h o w s  - 8 , 8 , 8 , 8 , 8 , 8 , 8 , 8 ,
not ERROR 9.

I f  ERROR 9  i s  d i sp layed ,  rep lace  ca lcu la to r .

NOTE

For  e r ro r  cond i t i ons  re fe r  to  opera to r ’ s  ins t ruc t ions  fo r  the  HP-32E
provided with equipment.

13-10. MAINTENANCE PROCEDURES. There are no operator maintenance procedures
ass igned  fo r  th i s  equ ipment .

Section IV ORGANIZATIONAL MAINTENANCE

13-11. LUBRICATION INSTRUCTIONS.  This equipment does not require lubrication.

13-12. REPAIR PARTS; SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE) ; AND SUPPORT EQUIPMENT. These  i tems a re  no t  requ i red  a t  the  o rgan iza t iona l
leve l  o f  ma in tenance .

13-36
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13-13. SERVICE UPON RECEIPT.

13-13.1 Checking Unpacked Equipment.

Inspect the equipment for damage incurred dur ing shipment.  I f  equipment has
been damaged, report the damage on DD Form 6, Packing Improvement Report.

b .  Check  the  equ ipment  aga ins t  the  pack ing  l i s t  to  see  i f  the  sh ipment  i s
complete. Report  a l l  d iscrepancies in accordance wi th the instruct ions of  DA Pam
738-750.

c . Check to see whether the equipment has been modified.

13-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are no
organizat ional  PMCS procedures assigned for  th is equipment.

13-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES. There are no organanizational
t roub leshoo t ing  p rocedures  ass igned  fo r  th i s  equ ipment .

13-16. MAINTENANCE PROCEDURES. There are no organizat ional  maintenance procedures
ass igned  fo r  th i s  equ ipment .

13-17. PREPARATION FOR STORAGE OR SHIPMENT. Contac t  your  ba t ta l i on  fo r  pack ing  and
s h i p p i n g  i n s t r u c t i o n s .

Section V DIRECT/GENERAL SUPPORT MAINTENANCE

There are no direct /general  support  maintenance procedures assigned for th is
equipment.

13-37/(13-38 blank)
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CHAPTER 14

DIAZO PRINTER

Section I INTRODUCTION

14-1. GENERAL INFORMATION.

14-1 .1  S c o p e .

a. Model Number and Equipment Name. Model GAF 185.FL Diazo Printer.

b. Purpose of Equipment. To produce dry Diazo pr ints f rom translucent paper,
f i l m ,  o r  c l o t h  o r i g i n a l s .

14-1 .2  Refe rence  In fo rmat ion .

TM 5-3610-256-14 and -24P, Operator,  Organizat ional ,  Direct  Support ,  and General
Support  Maintenance Manual Including Repair  Parts and Special  Tools List ,  Reproduc-
t ion Set Diazo Process 185.FL-M (3610-01-123-7782),  (NSN3610-01-061-0621 FL),
con ta ins  the  in fo rmat ion  app l i cab le  to  th is  equ ipment .

14-1/(14-2 blank)
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CHAPTER 15

FURNITURE AND CABINETS

Section I INTRODUCTION

15-1. GENERAL INFORMATION.

1 5 - 1 . 1  S c o p e .  T h i s  c h a p t e r  c o n t a i n s  t h e  d e s c r i p t i o n  o f  a l l  f u r n i t u r e  a n d
cab ine ts  con ta ined  in  th i s  sec t ion .

15-2. EQUIPMENT DESCRIPTION.

Chemical  storage cabinet . Used for  storage of  miscel laneous chemicals.
There  a re  fou r  she lves  w i th in  the  cab ine t . I t  has two doors secured by a handle-type
l a t c h  w i t h  a  b u i l t - i n  l o c k .  D i m e n s i o n s :

Width 36 in. (91.4 cm)

Depth 18 in. (45.7 cm)

He igh t 72.0 in. (182.8 cm)

b .  S e c u r i t y  f i l i n g  c a b i n e t . Used  fo r  secur i t y  s to rage  o f  c lass i f i ed  documents .
I t  has four drawers locked by a latch and combinat ion lock located on the second
drawer. Dimensions:

Width 20.75 in. (52.7 cm)

Depth 28 in. (71.1 cm)

He igh t 52 in. (132.1 cm)

c . Map and plan secur i ty cabinet . Used for  the secur i ty storage of  maps,
p lans  and  char ts  o f  va r ious  s i zes . These i tems are hung from racks in the cabinet .
The  door  i s  secured  by  a  bo l twork  la tch  w i th  an  in teg ra l  comb ina t ion  lock .
Dimensions:

Width 22 in. (55.9 cm)

Depth 39 in. (99.1 cm)

He igh t 51.38 in. (130.5 cm)

15-1
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d .  W a l l  s t o r a g e  c a b i n e t . Used  fo r  m isce l laneous  s to rage .  There  a re  two
she lves . The two doors are held shut by a handle-type latch.  Dimensions:

Width 30 in. (76.2 cm)

Depth 12 in. (30.5 cm)

He igh t 18 in. (45.7 cm)

e . R o t a r y  d r a f t i n g  c h a i r . P r o v i d e s  s e a t i n g  f o r  d r a f t i n g  p e r s o n n e l .  I t  h a s
ad jus tab le  sea t  he igh t  and  back  pos i t i on .  D imens ions :

Width 17.12 in. (43.5 cm)

Depth 17.12 in. (43.5 cm)

He igh t 42 in. (106.7 cm), Max
36 in .  (91 .4  cm) ,  M in

f .  R o t a r y  d e s k  c h a i r . P rov ides  sea t ing  fo r  pe rsonne l  work ing  a t  desk .  I t
h a s  a  3 - 3 / 4  i n .  ( 9 . 5  c m )  s e a t  h e i g h t  a d j u s t m e n t ,  b a l l  b e a r i n g  c a s t e r s ,  t i l t
movement tension adjustment and adjustable back height.  Dimensions:

Width 20 in. (50.8 cm)

Depth 21 in. (53.3 cm)

He igh t 32

F o l d i n g  c h a i r . Provided for  general
Dimensions:

Width 18

in. (81.3 cm)

s e a t i n g . F o l d s  f l a t  f o r  s t o r a g e .

in. (45.7 cm)

Depth 20 in. (50.8 cm)

He igh t 32 in. (81.3 cm)

h .  D i a z o  s u p p o r t  c a b i n e t . P rov ides  s to rage  fo r  suppor t  i t ems assoc ia ted
with the Diazo copy machine. Th is  cab ine t  has  fou r  separa te  sec t ions ,  each  w i th  i t s
own door and latch.  Dimensions:

Width 68.12 in. (173.0 cm)

Depth 28 .7  in .  (72 .9  cm)

He igh t 15.68 in. (39.8 cm)

15-2
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i .
O f f i c e  t a b l e . Prov ides  add i t i ona l  work  space .  Tab le  has  one  pu l l -ou t

drawer. Dimensions:

Width 60 in. (152.4 cm)

Depth 34 in. (86.4 cm)

He igh t 30 .5  in .  (77 .5  cm)

j . Corkboards. Wal l  mounted. Dimensions:

Width 30 in. (76.2 cm)

He igh t 18 in. (45.7 cm)

Width 36 in. (91.4 cm)

He igh t 24 in. (61.0 cm)

15-3

15-3. TECHNICAL PRINCIPLES OF OPERATION. There  a re  no  spec i f i c  p r inc ip les  o f
opera t ion  fo r  th is  equ ipment .
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Sect ion I I OPERATING INSTRUCTIONS

15-4. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS. This equipment has
n o  o p e r a t o r ’ s  c o n t r o l s  o r  i n d i c a t o r s .

15-5. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are no operator
PMCS procedures assigned for this equipment.

15-6. OPERATION UNDER USUAL CONDITIONS.

15-6 .1  Prepara t ion  fo r  Movement . Ensure that portable equipment
w i th  t i edowns  p rov ided .

15-6 .2  Opera t inq  Ins t ruc t ions  on  Deca ls  and  Ins t ruc t ion  P la tes .

i s  p roper l y  secured

15-7. OPERATION UNDER UNUSUAL CONDITIONS. This equipment is designed for operation
on ly  in  a  con t ro l led  env i ronment .

S e c t i o n  I I I OPERATOR MAINTENANCE

15-8. L U B R I C A T I O N  I N S T R U C T I O N S .  This equipment does not require lubr icat ion.

15-9. TROUBLESHOOTING PROCEDURES. There are no operator troubleshooting procedures
 assigned for  th is equipment.

15-10. MAINTENANCE PROCEDURES.

Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  opera to r  ma in tenance  func t ions  fo r
t h e  f u r n i t u r e  a n d  c a b i n e t s . Personne l  requ i red  a re  l i s ted  on ly  i f  t he  task  requ i res
more than one.

b .  A f te r  comp le t ing  each  ma in tenance  p rocedure ,  per fo rm opera t iona l  check  to  be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

15-10 .1  Inspec t  Furn i tu re  and  Cab ine ts . I n s p e c t  f u r n i t u r e  a n d  c a b i n e t s  f o r
s t ruc tu ra l  damage,  rus t  and  p roper  opera t ion  o f  a l l  l a tches ,  h inges  and  ad jus tment
mechanisms.

15-4
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Section IV ORGANIZATIONAL MAINTENANCE

15-11. LUBRICATION INSTRUCTIONS. Th is  equ ipment  does  no t  requ i re  lub r i ca t ion .

15-12. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE) ; AND SUPPORT EQUIPMENT.

15-12.1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

15-12.2 Special  Tools:  Test,  Measurement,  and Diagnost ic Equipment;  and Support
Equipment. Special  Tools,  TMDE, and Support  Equipment is l isted in the appl icable
repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  in  Append ix  B  o f  th i s  manua l .

1 5 - 1 2 . 3  R e p a i r  P a r t s . Repa i r  pa r ts  a re  l i s ted  and  i l l us t ra ted  in  the  Repa i r  Par ts
and  Spec ia l  Too ls  L is t ,  TM 5-6675-323-24P cover ing  o rgan iza t iona l  ma in tenance  fo r
th is  equ ipment .

15-13. SERVICE UPON RECEIPT.

15-13.1 Checking Unpacked Equipment.

Inspec t  the  equ ipment  fo r  damage incur red  dur ing  sh ipment .  I f  the  equ ipment
has been damaged, report the damage on DD Form 6, Packing Improvement Report.

b .  Check  the  equ ipment  aga ins t  the  pack ing  l i s t  to  see  i f  the  sh ipment  i s
complete. Report  a l l  d iscrepancies in accordance wi th the instruct ions of  DA Pam
738-750.

c . Check to see whether the equipment has been modified.

15-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are no
organizat ional  PMCS procedures assigned for  th is equipment.

15-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES. There are no organizational
t roub leshoo t ing  p rocedures  ass igned  fo r  th i s  equ ipment .

15-16. MAINTENANCE PROCEDURES.

Th is  sec t ion  con ta ins  ins t ruc t ions  cover ing  o rgan iza t iona l  ma in tenance
f u n c t i o n s  f o r  t h e  f u r n i t u r e  a n d  c a b i n e t s . Personne l  requ i red  a re  l i s ted  on ly  i f  the
task requires more than one.

b.  After complet ing each maintenance procedure, perform operat ional  check to be
sure  tha t  equ ipment  i s  p roper l y  func t ion ing .

15-5
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15-16 .1  Replace Door Latch (Wal l  Storage Cabinet) .

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS: 9/16 in.  Combinat ion Wrench
F la t  T ip  Screwdr ive r

SUPPLIES: Handle Type Latch

a . Remove

b. Remove

c . Remove

d . Remove

e . Loosen

f .  Remove

h o l d i n g  p l a t e  r e t a i n i n g  n u t .

ho ld ing  p la te  and  la tch  rods .

s i d e  l a t c h  p l a t e .

hand le  re ta in ing  nu t .

setscrew and remove bushing f rom handle shaft .

handle retain ing screws and handle.

g . Instal l  new handle and secure wi th screws.

h .  Re ins ta l l  bush ing  on  hand le  sha f t  and  t igh ten  se tsc rew.

i . R e i n s t a l l  h a n d l e  r e t a i n i n g  n u t .

j . I n s t a l l  s i d e  l a t c h  p l a t e .

k .  R e i n s t a l l  l a t c h  r o d  h o l d i n g  p l a t e s  a n d  l a t c h  r o d s .

l . R e i n s t a l l  h o l d i n g  p l a t e  r e t a i n i n g  n u t .
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15-16.2 Replace Door Hinge (Piano Hinge).

MOS: 83FJ6, Reproduct ion Equipment Repairer

15-16.3

TOOLS : 1 / 4  i n .  E l e c t r i c  D r i l l
5 / 3 2  i n .  D r i l l  B i t
Pop Rivet Gun

SUPPLIES: Storage Cabinet Hinge
5/32  in .  Pop  R ive ts
8-32 x 1/2 in.  Screws (4 required)
8-32 Nuts (4 required)

a. Dr i l l  ou t  r i ve ts  ho ld ing  h inge  to  cab ine t  and  remove  h inge .

b. Instal l  new hinge and temporar i ly  secure wi th four screws and nuts.

c . C lose  and  la tch  cab ine t  door  and  ins ta l l  pop  r i ve ts .

d .  Remove temporar i l y  i ns ta l led  sc rews  and  nu ts ,  and  ins ta l l  P O P  r i v e t s .

Remove/ Ins ta l l  Wa l l  S to rage  Cab ine t .

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS: 1 /2  in .  Dr i ve  Ra tche t
2  in .  Socke t  Ex tens ion ,
1 / 2  i n .  S o c k e t ,  1 / 2  i n .

SUPPLIES: Wal l  Storage Cabinet

1 / 2  i n .  D r i v e
Dr i ve

a. Remove f luo rescen t  l i gh t  f i x tu re  f rom undernea th  cab ine t  i f  app l i cab le .

b.  Remove bol ts and lockwashers which secure defect ive cabinet  to wal l .

c . Remove defect ive cabinet .

d . Ins ta l l  new cab ine t  and  secure  to  wa l l  w i th  lockwashers  and  bo l t s .
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15-16.4 Remove/lnstaIl Chemical Storage Cabinet.

MOS: 83FJ6, Reproduction Equipment Repairer

TOOLS: 1/4 in. Drive Socket Set
6 in. Extension, 1/4 in. Drive
11/32 in. Wrench
Flat Tip Screwdriver
Cross Tip Screwdriver

SUPPLIES: Chemical Storage Cabinet

a.

b.

c.

d.

e.

f.

g.

h.

Remove bolts and washers holding cabinet to wall.

Remove caps and lag bolts holding mounting bracket to floor and remove cabinet.

Remove screws, Iockwashers, and nuts and remove mounting brackets and spacers from cabinet.
Retain mounting brackets and spacers for use on new cabinet.

Position spacers and mounting brackets on new cabinet, and install but do not tighten nuts,
Iockwashers, and screws.

Place new cabinet in position, and install but do not tighten lag bolts.

Secure cabinet to wall with washers and bolts.

Tighten the bracket retaining bolts and nuts.

Tighten the bolts holding the mounting brackets to the floor, and install the caps.

Change 1 15-9
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5-16.5 Remove/Install Map and Plan Security Cabinet.

MOS: 83FJ6, Reproduction Equipment Repairer

PERSONNEL: Two persons are required to perform this procedure.

TOOLS: 1/2 in. Drive Ratchet
1¹/8 in. Socket, 1/2 in. Drive
3 in. Extension

SUPPLIES: Map and Plan Security Cabinet

a.

b.

c.

d.

e.

f.

g.

h.

Open cabinet.

Remove contents and temporarily store in secure area.

Tape lock combination to outside of cabinet.

Remove nuts and washers.

WARNING

Serious injury may result if security filing cabinet is removed or
replaced in the section without using adequate Iifting equipment.

Move cabinet to door.

Remove cabinet from section.

Position new cabinet over studs and reinstall washers and nuts.

Have lock combination changed on cabinet before replacing material in cabinet.

15-10 Change 1
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15-16.6 Remove/Install Security Filing Cabinet.

MOS: 83FJ6, Reproduction Equipment Repairer

PERSONNEL: Two persons are required to perform this procedure.

TOOLS: 1/2 in. Drive Ratchet
1¹/8 in. Socket, 1/2 in. Drive
3 in. Extension

SUPPLIES: Security Filing Cabinet

a.

b.

c.

d.

Open cabinet.

Remove contents and temporarily store in secure area.

Tape lock combination to outside of cabinet.

Remove attaching hardware.

WARNING

Serious injury may result if security filing cabinet is removed or
replaced in the section without using adequate lifting equipment.

e. Move cabinet to door.

f. Remove cabinet from section.

g. Position new cabinet over studs and reinstall attaching hardware.

h. Have combination lock changed to new combination before storing material in security filing cabinet.

Change 1 15-11
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15-16 .7  Remove/ Ins ta l l  D iazo  Suppor t  Cab ine t .

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS : D r i l l  a n d  B i t s
9/16 in.  Combinat ion Wrench
7/16 in.  Combinat ion Wrench
1 - 1 / 8  i n .  S o c k e t ,  1 / 2  i n .  D r i v e
1 /2  in .  Dr i ve  Ra tche t
3  in .  Ex tens ion

SUPPLIES: Duct Seal ing Tape (I tem 29, Appendix E)
Diazo Support  Cabinet

a. Remove Diazo suppl ies f rom cabinet.  Check that al  ammonia and absorber
containers are securely capped.

b . Unp lug  D iazo  cop ie r .  Co i l  and  tape  co rd .

c . P u l l  a w a y  t u b i n g  f r o m  c a b i n e t  i n t o  D i a z o  a n d  t a p e  t o  D i a z o  c o p i e r .

d . Remove

e. Remove
b o l t s ,

f .  Remove

m o u n t i n g  b o l t s  a n d  w a s h e r s ;  t h e n  r e m o v e  D i a z o  c o p i e r .

Diazo copier mount ing plate from top of  cabinet by removing
washers,  and nuts.

bol ts and washers f rom angle brackets.  Then remove cabinet .

g . I n s t a l l  n e w  c a b i n e t . A l ine  w i th  ang le  b racke ts  and  secure  w i th  bo l t s
and washers.

h .  Re ins ta l l  D iazo  mount ing  p la te  on  top  o f  cab ine t  and  secure  w i th  bo l t s ,
washers, and nuts.

i . Mount Diazo copier to Diazo mount ing plate and secure wi th bol ts and washers.
washers.

i . R e i n s t a l l  t u b i n g  f r o m  D i a z o  c o p i e r  t o  c a b i n e t .  C h e c k  t h a t  t h e r e  a r e  n o
kinks  or  bends in  the  tubing. 
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1 5 - 1 6 . 8  R e m o v e / I n s t a l l  O f f i c e  T a b l e

MOS: 83FJ6, Reproduction Equipment Repairer

TOOLS: 1 / 2  i n .  S o c k e t ,  1 / 2  i n .  D r i v e
1 /2  in .  Ra tche t
3  in .  Ex tens ion

SUPPLIES:  Of f i ce  Tab le

a. Remove mounting bolts, washers, and nuts.

b .  Remove de fec t i ve  tab le .

c . Ins ta l l  new tab le ,  l i ne  up  ho les  w i th  b race .

d .  Secure  w i th  bo l t s ,  washers ,  and  nu ts .
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15-16.9 Remove/Install Corkboard.

MOS: 83FJ6, Reproduct ion Equipment Repairer

TOOLS : Cross Tip Screwdriver

SUPPLIES: Corkboard

a. Remove at taching hardware secur ing defect ive corkboard to wal l .

b .  Remove  de fec t i ve  co rkboard .

c . Posi t ion new corkboard and al ine mount ing holes.

d .  Secure  new corkboard  to  wa l l  w i th  a t tach ing  hardware .

15-17. PREPARATION FOR STORAGE OR SHIPMENT. Contact your battalion for packing and
shipping instructions.

Section V DIRECT/GENERAL SUPPORT MAINTENANCE

There are no direct /general  support  maintenance procedures assigned for th is
equipment.

15-14
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CHAPTER 16

SUPPORT ITEMS

Section I INTRODUCTION

16-1.

16-1.1

a.

b.

c .

d .

e .

16-2.

16-2.1

a.

b.

c .

GENERAL INFORMATION.

Scope This chapter covers the support items contained in this section.
The  suppor t  i tems cons is t  o f  the  fo l low ing  equ ipment :

Model P/N 12070C Monocular Magnifier.

Model FED 99-T-678 Paper Trimmer.

Special  Model Pin Punch Register.

Type 1 Pocket 2X Stereoscope.

Model 3400 Vacuum Cleaner.

EQUIPMENT DESCRIPTION.

Equ ipment  Charac te r i s t i cs ,  Capab i l i t i es ,  and  Fea tu res .

Monocu la r  magn i f ie r .  Hand  he ld  magn i f ie r .

Paper t r immer. Cuts paper up to 24 in.  wide.

P in  punch  reg is te r . Heavy duty hole punch that provides operator wi th a
la rge  f l a t  su r face  fo r  punch ing  ho les - in  paper  maps  and  char ts  o f  d i f fe ren t  s i zes .

d .  Pocke t  s te reoscope . Opt ical ly matches and gives operator an apparent s ingle
image of two maps or photographs.

e . Vacuum cleaner. High speed, heavy duty,  used for  general  c leaning.

16-2.2    Equipment  Data   Data. Vacuum cleaner. Packed in storage box contain ing hose,
var ious vacuum and blowing at tachments,  l iquid spray at tachments,  and motor repair
k i t  contain ing motor bear ings and brushes.

16-3. TECHNICAL PRINCIPLES OF OPERATION. Pr inc ip les  o f  opera t ion  a re  combined  w i th
desc r ip t ion  and  use  o f  opera to r ’ s  con t ro ls  and  ind ica to rs .
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Section II OPERATING INSTRUCTIONS

16-4 . DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

C o n t r o l  o r  I n d i c a t o r Func t ion

Handle Opera tes  cu t te r

1 6 - 4 . 2  P i n  P u n c h  R e g i s t e r .

C o n t r o l  o r  I n d i c a t o r Func t ion

Punch Lever Operates eccentr ic  which
presses down on punch
p in  and  fo rces  i t  th rough
m a t e r i a l .

16-2
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C o n t r o l  o r  I n d i c a t o r Func t ion

Slide Gage P o s i t i o n s  m a t e r i a l  f o r
p r o p e r  p o s i t i o n i n g  o f
punch holes.

16-4 .3  Pocke t  S te reoscope .

C o n t r o l  o r  I n d i c a t o r Func t ion

I n t e r p u p i l l a r y  D i s t a n c e  C o n t r o l Adjusts interpupi l lary
di istance of lenses to
match  tha t  o f  v iewer .
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16-4.4 Vacuum Cleaner.

C o n t r o l  o r  I n d i c a t o r Func t ion

Sprayer Sprays l iquids when
hooked to blower s ide of
vacuum cleaner.

Flexible Hose

Dust Collection Bag

Scrap Trap

Flat Nozzle

D i r e c t s  a i r f l o w  i n  h a r d -
to - reach  a reas .

Col lects and holds
d u s t  a n d  d i r t .

T r a p s  l a r g e  p a r t i c l e s
be fo re  they  en te r  fan .

Used  fo r  ha rd - to - reach
areas.
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C o n t r o l  o r  I n d i c a t o r Func t ion

Tapered Blower Nozzle Directs airflow.

On/Off Switch Turns power on or of f .

Shoulder Strap Attaches to vacuum
c l e a n e r  f o r  e a s i e r
c a r r y i n g .

Round Dusting Brush Used  fo r  dus t  and  d i r t .

Metal Nozzle U s e d  f o r  l a r g e ,  f l a t
su r faces .

Brushes Used on metal nozzle.

Adapter Connects var ious at tach-
ments to hose.

16-5. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

a. Before You Operate. Always keep in mind the WARNINGS and CAUTIONS. Perform
you before (B) PMCS.

b .  Wh i le  You  Opera te . Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c . After You Operate. Be sure to perform your after (A) PMCS.

d . I f  Your Equipment Fai ls To Operate. Troubleshoot wi th proper equipment.
Report  any def ic iencies using the proper forms. See DA Pam 738-750.

16-5.1 PMCS Procedures.

a.  PMCS are designed to keep the equipment in good working condi t ion by
per fo rm ing  per iod ic  se rv i ce  tasks .

b. Serv ice  in te rva ls  p rov ide  you ,  the  opera to r ,  w i th  t ime  schedu les  tha t
determine when to perform speci f ied service tasks.

c . The  "Equ ipment  i s  No t  Ready /Ava i lab le  I f "  co lumn is  used  fo r  iden t i f i ca t ion
o f  cond i t i ons  tha t  make  the  equ ipment  no t  ready /ava i lab le  fo r  read iness  repor t ing
purposes or denies use of  equipment unt i l  correct ive maintenance is performed.

d . I f  your  equ ipment  fa i l s  to  opera te  a f te r  PMCS is  per fo rmed,  immed ia te ly
r e p o r t  t h i s  c o n d i t i o n  t o  y o u r  s u p e r v i s o r .
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e . Perform weekly as wel l  as before operat ion i f  you are the assigned operator
and have not operated the i tem since the last  weekly or i f  you are operat ing the
i t e m  f o r  t h e  f i r s t  t i m e .

f .  I tem number  co lumn. I tem numbers are assigned in chronological  ascending
sequence  regard less  o f  i n te rva l  des igna t ion . These numbers are used for your “TM
Number” column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording resul ts of  PMCS.

g .  I n t e r v a l  c o l u m n s . This column determines the t ime per iod designated to
perform your PMCS.

h . I tem to  be  inspec ted  and  p rocedures  co lumn.  Th is  co lumn l i s t s  func t iona l
groups and their  respect ive assembl ies and subassembl ies as shown in the Maintenance
A l loca t ion  Char t  (Append ix  B) . The appropr iate check or service procedure fo l lows
the  spec i f i c  i tem to  be  inspec ted .

i . E q u i p m e n t  i s  n o t  r e a d y / a v a i l a b l e  i f :  c o l u m n .  T h i s  c o l u m n  i n d i c a t e s  t h e
reason or cause why your equipment is not  ready/avai lable to perform i ts pr imary
miss ion .

j . L i s t  o f  too ls  and  mate r ia l s  requ i red  fo r  PMCS is  as  fo l lows :

Equipment I t e m s Q u a n t i t y

Monocu la r  Magn i f ie r Lens Paper (Item 12, Appendix E) a r

Pocket Stereoscope Lens Paper (Item 12, Appendix E) a r
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Table 16-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES

NOTE

I f  the equipment must be kept in cont inuous operat ion, check and service only
those i tems that can safely be checked and serviced without di isturbing
o p e r a t i o n . Make the complete checks and services when the equipment can be
shut down.

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

1

2

3

lN-
TER-
VA L

B

B

B

.

ITEM TO BE INSPECTED

PROCEDURE

SUPPORT ITEMS

Monocu la r  Magn i f ie r .

1. Inspec t  lens

2. Clean lenses

fo r  c racks  o r  b reaks .

w i th  lens  paper .

Service Monocular Magni f ier .

Wipe surface of lens with lens paper to
remove dust  and dir t .

Paper Trimmer.

Inspect paper t r immer for structural  damage
and proper operat ion of  b lade.

For Readiness
Reporting,
Equipment Is
Not Ready/
Availabla If:

Lens is cracked
or broken.

B l a d e  w i l l  n o t
opera te .
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Table 16-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthly S . Semiannually
A - After Q - Quarterly BI - Biennially

ITEM
NO.

4

5

6

I N -
TER-
VAL.

B

B

Q

ITEM TO BE INSPECTED

PROCEDURE

SUPPORT ITEMS - Cont

Pin Punch Register.

Check punch die for  bui ldup of  punched out
mate r ia l  and  c lean  as  requ i red .

Pocket Stereoscope.

1. I n s p e c t  l e n s e s  f o r  d u s t ,  d i r t ,  c r a c k s ,  o r
breaks.

2 . Clean lenses wi th lens paper.

3 . Inspect housing and legs for cracks or
breaks.

Vacuum Cleaner.

Inspect  vacuum cleaner for  damage to housing,
frayed or worn power cord,  and proper
opera t ion  o f  moto r .

For Readiness
Reporting,
Equipment Is
Not Ready/
Available If:

Cracked or
broken housing.
Frayed, worn,
or damaged
power cord or
p l u g . Noisy
or improper
motor opera-
t i o n .
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16-6.

16-6.1

a.

OPERATION UNDER USUAL CONDITIONS.

Operat ing Procedures.

Pocket stereoscope.

( 1 )  P o s i t i o n  p h o t o g r a p h s  i n  p r e p a r a t i o n  f o r  v i e w i n g  i n  s t e r e o .

(2)  Remove pocket  stereoscope f rom case and unfold legs.

(3 )  Se t  pocke t  s te reoscope  on  pho tographs  so  tha t  l e f t  l ens  i s  over  le f t
pho tograph  and  r igh t  l ens  i s  over  r i gh t  pho tograph .

( 4 )  A d j u s t  i n t e r p u p i l l a r y  d i s t a n c e  b e t w e e n  l e n s e s  u n t i l  i t  m a t c h e s  t h a t  o f
v iewer .
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(5 )  Loca te  de ta i l  to  be  v iewed on  le f t  pho tograph  and  cen te r  le f t  l ens  over
i t .

(6 )  Move  r igh t  pho tograph  un t i l  t he  same de ta i l  i s  cen te red  under  r igh t
l e n s . When v iewed s imu l taneous ly ,  two  de ta i l s  shou ld  merge  in to  one .  Ad jus t
p h o t o g r a p h s  u n t i l  t h i s  e f f e c t  i s  a c h i e v e d .

b.  Vacuum Cleaner.

(1)  Using as vacuum.

(a )  A t tach  dus t  co l lec t ion  bag  to  a i r  d i scharge  open ing .

(b) Remove protective screen lock from air intake opening and scrap trap to that opening.
sc rap  t rap  to  tha t  open ing .

(c )  A t tach  sw ive l  end  o f  hose  to  sc rap  t rap  by  tu rn ing  lock  to  r igh t
until secure.

(d )  A t tach  requ i red  too l  to  o ther  end  o f  hose .  

( e )  I n s e r t  p l u g  i n t o  1 2 0 a n d  t u r n  o n / o f f

(2 )  Us ing  as  b lower .

V  ac  wa l l  ou t le t

(a )  A t tach  tapered  rubber  nozz le  to  d i scharge  open ing .

( b )  A t t a c h  p r o t e c t i v e  s c r e e n  l o c k  t o  a i r  i n t a k e  o p e n i n g .

(c )  Inser t  p lug  in to  120  V  ac  wa l l   ou t le t  and  tu rn  on /o f f

(3 )  Us ing  as  sp raye r .

( a )  A t t a c h  p r o t e c t i v e  s c r e e n  l o c k  t o  a i r  i n t a k e  o p e n i n g .

(b )  A t tach  sw ive l  end  o f  hose  to  a i r  d i scharge  open ing  by
t o  r i g h t  u n t i l  s e c u r e .

(c )  A t tach  sp rayer  to  o ther  end  o f  hose .

NOTE

Size  o f  sp ray  pa t te rn  i s  de te rmined  by  ad jus t ing  sc rew loca ted  on
sp raye r .

( d )  I n s e r t  p l u g  i n t o  1 2 0  V  a c  w a l l  o u t l e t  a n d  t u r n  o n / o f f

switch to ON.

s w i t c h  t o  O N .  

t u r n i n g  l o c k

t o p  o f

switch to ON.
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16-6-2. Opera t ing  Ins t ruc t ions  on  Deca ls  and  Ins t ruc t ion  P la tes .

W A R N I N G

THIS DEVICE IS NOT TO BE USED IN “HAZARDOUS
LOCATIONS” AS DEFINED BY UNDERWRITERS LABORA-
TORIES. IT SHOULD BE GROUNDED IN ACCORDANCE
WITH PROVISIONS OF THE NATIONAL ELECTRIC CODE,
OR ANY APPLICABLE LOCAL CODE, AND MAINTAINED

IN ACCORDANCE WITH MANUFACTURER’S RECOMMEN-
DATIONS.

W A R N I N G !

ELECTRIC SHOCK COULD

OCCUR IF USED ON
WET SURFACES. DO
NOT EXPOSE TO RAIN.

STORE INDOORS.

16-7. OPERATION UNDER UNUSUAL CONDITIONS. This equipment is designed for operat ion
on ly  in  a  con t ro l led  env i ronment .
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Section III OPERATOR MAINTENANCE

16-8. LUBRICATION INSTRUCTIONS. Th is  equ ipment  does  no t  requ i re  lub r i ca t ion .

16-9. TROUBLESHOOTING PROCEDURES.

a. The table l is ts the common malfunct ions which you may f ind dur ing the opea-
tion or maintenance of the vacuum cleaner. You  shou ld  per fo rm the  tes t / inspec t ions
a n d  c o r r e c t i v e  a c t i o n s  i n  t h e  o r d e r  l i s t e d .

b .  Th is  manua l  canno t  l i s t  a l l  the  poss ib le  ma l func t ions  tha t  may  occur  nor  a l l
t e s t  o r  i n s p e c t i o n s  a n d  c o r r e c t i v e  a c t i o n s . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s
n o t  c o r r e c t e d  b y  a  l i s t e d  c o r r e c t i v e  a c t i o n ,  n o t i f y  y o u r  s u p e r v i s o r .

Table 16-2. TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. VACUUM CLEANER

Step  1 .  Check

(a)

(b )

S tep  2 .  Check

(a )

(b)

S tep  3 .  Check

(a )

(b )

MOTOR DOES NOT OPERATE.

power cord.

I f  p lugged  in ,  p roceed  to  s tep  2 .

Plug in power cord.

pos i t i on  o f  power  sw i tch .

I f  tu rned  on ,  p roceed  to  s tep  3 .

Turn power switch on.

c i r c u i t  b r e a k e r  p o s i t i o n  i n  c i r c u i t  b r e a k e r  b o x .

I f  t u r n e d  o f f  o r  t r i p p e d ,  t u r n  c i r c u i t  b r e a k e r  o n .

I f  tu rned  on ,  re fe r  to  o rgan iza t iona l  ma in tenance .
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16-10. MAINTENANCE PROCEDURES. There are no operator maintenance procedures
ass igned  fo r  th i s  equ ipment .

Section IV ORGANIZATIONAL MAINTENANCE

16-11. LUBRICATION INSTRUCTIONS. Th is  equ ipment  does  no t  requ i re  lub r i ca t ion .

16-12. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT.

16-12.1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modif ied Table of  Organizat ion and Equipment (MTOE) appl icable to your
u n i t .

16-12.2 Special  Tools;  Test.  Measurement,  and Diagnost isc Equipment;  and Support
Equipment. Special  Tools,  TMDE, and Support  Equipment is l isted in the appl icable
repa i r  pa r ts  and  spec ia l  too ls  l i s t  and  in  Append ix  B  o f  th i s  manua l .

1 6 - 1 2 . 3  R e p a i r  P a r t s . Repa i r  pa r ts  a re  l i s ted  and  i l l us t ra ted  in  the  Repa i r  Par ts
and Special  Tools List ,  TM 5-6675-323-24P cover ing organizat ional  maintenance for
th is  equ ipment .

16-13. SERVICE UPON RECEIPT.

16-13.1 Checking Unpacked Equipment.

a .  Inspec t  the  equ ipment  fo r  damage incur red  dur ing  sh ipment .  I f  equ ipment  has
been damaged, report the damage on DD Form 6, Packing Improvement Report.

b. Check  the  equ ipment  aga ins t  the  pack ing  l i s t  to  see  i f  the  sh ipment  i s
complete. Report  a l l  d iscrepancies in accordance wi th the instruct ions of  DA Pam
738-750.

c . Check to see whether the equipment has been modified.

16-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are no
organizat ional  PMCS procedures assigned for  th is equipment.

16-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES.

a .  Organ iza t iona l  t roub leshoo t ing  p rocedures  cover  the  mos t  common ma l func t ions
tha t  may  be  repa i red  a t  the  o rgan iza t iona l  l eve l . Repa i r  o r  ad jus tment  requ i r ing
spec ia l i zed  equ ipment  i s  no t  au thor i zed  un less  such  equ ipment  i s  ava i lab le .
Troubleshoot ing procedures used by the operator should be conducted in addi t ion to
the  o rgan iza t iona l  t roub leshoo t ing  p rocedures .

b .  Th is  manua l  canno t  l i s t  a l l  t he  poss ib le  ma l func t ions  o r  every  poss ib le
t e s t / i n s p e c t i o n  a n d  c o r r e c t i v e  a c t i o n . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s  n o t
c o r r e c t e d  b y  a  l i s t e d  c o r r e c t i v e  a c t i o n ,  n o t i f y  y o u r  s u p e r v i s o r .
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c . I f  the vacuum cleaner does not power up when turned on, ver i fy that 120 V ac
is  p resen t  a t  the  recep tac le . I f  vo l tage  i s  no t  p resen t ,  p lug  equ ipment  in to
recep tac le  w i th  power  ava i lab le  and  p roceed  w i th  equ ipment  t roub leshoo t ing . Perform
no-power  p rocedure  fo r  dead  recep tac le  (Tab le  1 -4 ) .  I f  vo l tage  i s  p resen t  a t  the
recep tac le ,  rep lace  vacuum c leaner .

16-16. MAINTENANCE PROCEDURES. There are no organizational maintenance procedures
ass igned  fo r  th i s  equ ipment .

16-17. PREPARATION FOR STORAGE OR SHIPMENT. Contact your battalion for packing and
s h i p p i n g  i n s t r u c t i o n s .

Section V DIRECT/GENERAL SUPPORT MAINTENANCE

There  a re  no  d i rec t /genera l  suppor t  ma in tenance  p rocedures  ass igned  fo r  th i s
equipment.
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APPENDIX A

REFERENCES

A-1. SCOPE.

Th is  append ix  l i s t s  a l l  fo rms ,  f i e ld  manua ls ,  techn ica l  manua ls  and  misce l laneous
pub l i ca t ions  re fe renced  in  th i s  manua l .

A-2. FORMS.

Recommended Changes to Publications and Blank Forms . . . . . . . . . . DA Form 2028

Recommended Changes to Equipment Technical Publications . . . . . . . DA Form 2028-2

Equipment Inspection and Maintenance Worksheet . . . . . . . . . . . . DA Form 2404

The Army Maintenance Management System (TAMMS). . . . . . . . . . . . DA Pam 738-750

Q u a l i t y  D e f i c i e n c y  R e p o r t . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . S F  3 6 8

A-3. FIELD MANUALS.

Camouflage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FM5-20

First Aid for Soldiers. . . . . . . . . . . . . . . . . . . . . . . . . . . FM21-11

Nuclear,  Biological  and Chemical  (NBC)
Defense (Reprinted w/Basic Incl C1) . . . . . . . . . . . . . . . . . . . FM21-40

Basic Cold Weather Manual . . . . . . . . . . . . . . . . . . . . . . . . . FM31-70

Northern Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . .FM31-71

Metal Body Repair and Related Operations . . . . . . . . . . . . . . . . . . FM43-2

A-4. TECHNICAL MANUALS.

Administrative Storage of Equipment . . . . . . . . . . . . . . . . . . TM 740-90-1

Chemical ,  Biological  and Radiological  (CBR)
Decontamination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TM 3-220

Opera to r ,  Organ iza t iona l , Direct  Support  and General
Support Maintenance Manual: A i r  C o n d i t i o n e r ,  H o r i z o n t a l ,
Compact,  208-Volt ,  3-Phase, 18,000 Btu Cool ing, 12,000
Btu Heating. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TM 5-4120-367-14

Opera to r ,  Organ iza t iona l ,  D i rec t  Suppor t  and
General Support Maintenance Manual for Chassis,
Semi-Trailer, Container Transporter (ADCOR) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TM 5-2330-305-14
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O r g a n i z a t i o n a l , Direct  Support  and General  Support
Maintenance Repair  Parts and Special  Tools List
( Including Depot Maintenance Repair  Parts and
Special Tools) for Air Conditioner/Heater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TM 5-4120-367-24P

O r g a n i z a t i o n a l , Direct  Support  and General  Support
Maintenance Repair  Parts and Special  Tools List
( Including Depot Maintenance Repair  Parts and
Spec ia l  Too ls )  fo r  Chass is ,  Semi -Tra i le r ,
Container Transporter (ADCOR) . . . . . . . . . . . . . . . . . TM 5-2330-305-24P

O r g a n i z a t i o n a l , Direct  Support  and General  Support
Maintenance Repair  Parts and Special  Tools List
(RPSTL) ( Including Depot Maintenance Repair  Parts
and Special Tools) for Analysis Section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TM 5-6675-323-24P

Operator ’s and Organizat ional  Support  Maintenance
Manual ( Including Repair  Parts and Special  Tools
L i s t )  f o r  A n a l y t i c a l  P h o t o g r a m m e t r i c  P o s i t i o n i n g
System, APPS AN/UYK-48 . . . . . . . . . . . . . . . . . . . . TM 9-1260-206-12&P

Direct Support  and General  Support  Maintenance
Manual  ( Including Repair  Parts and Special
Too ls )  fo r  Ana ly t i ca l  Pho togrammet r i c  Pos i t ion ing
System, APPS AN/UYK-48 . . . . . . . . . . . . . . . . . . . . TM 9-1260-206-34&P

O r g a n i z a t i o n a l , Direct  Support  and General
Support  Maintenance Manual for  Calculator,
Hewlett-Packard Model 9825A (Desk Top
Computer, an APPS Component). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TM 11-2660-263-24/1 & /2

O r g a n i z a t i o n a l , Direct  Support  and General
Support  Maintenance Repair  Parts and Special
Too ls  L is t  ( Inc lud ing  Depot  Ma in tenance  Repa i r
Par ts  and  Spec ia l  Too ls )  fo r  Ca lcu la to r ,
Hewlett-Packard Model 9825A (Desk Top Computer,
an APPS Component) . . . . . . . . . . . . . . . . . . . TM 11-2660-263-1079-24P

Painting Instructions for Field Use . . . . . . . . . . . . . . . . . . . TM 43-0139

Procedure for the Destruct ion of Equipment to
Prevent Enemy Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .TM 750-244-3

Use and Care of Hand Tools and Measuring Tools . . . . . . . . . . . . . . TM 9-243

A-5. MISCELLANEOUS PUBLICATIONS.

Lubr i ca t ion  Order : Topographic Support System,
Analysis Section, Model ADC-TSS-12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LO 5-6675-323-12

Lubr i ca t ion  Order : Topographic Support System,
Chassis, Semi-Trailer, Container Transporter (ADCOR). . . . . . . . . . . . . . . . . LO 5-2330-305-12
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APPENDIX B

MAINTENANCE ALLOCATION CHART

Section I INTRODUCTION

B-1. GENERAL.

a .  Th is  sec t ion  p rov ides  a  genera l  exp lana t ion  o f  a l l  ma in tenance  and  repa i r
func t ions  au thor i zed  a t  va r ious  ma in tenance  ca tegor ies .

b .  The  Ma in tenance  A l loca t ion  Char t  (MAC)  in  Sec t ion  I I  des igna tes  overa l l
respons ib i l i t y  fo r  the  per fo rmance  o f  ma in tenance  func t ions  on  the  iden t i f i ed  end
item or component. The appl icat ion of the maintenance funct ions to the end i tem or
component  w i l l  be  cons is ten t  w i th  the  capac i t i es  and  capab i l i t i es  o f  the  des igna ted
maintenance categor ies.

c .  Sec t ion  I I I  l i s t s  the  too ls  and  tes t  equ ipment  (bo th  spec ia l  too ls  and  common
too l  se ts )  requ i red  fo r  each  ma in tenance  func t ion  as  re fe renced  f rom Sec t ion  I I .

d .  Sec t ion  IV  con ta ins  supp lementa l  i ns t ruc t ions  and  exp lana to ry  no tes  fo r  a
par t i cu la r  ma in tenance  func t ion .

B-2. MAINTENANCE FUNCTIONS.  Maintenance functions will be limited to and defined
as  fo l l ows :

a . I n s p e c t . To  de te rmine  the  serv iceab i l i t y  o f  an  i tem by  compar ing  i t s  phys i -
ca l ,  mechan ica l ,  and /o r  e lec t r i ca l  charac te r i s t i cs  w i th  es tab l i shed  s tandards  th rough
e x a m i n a t i o n  ( e . g . ,  b y  s i g h t ,  s o u n d ,  o r  f e e l ) .

b .  T e s t . To  ve r i f y  se rv iceab i l i t y  by  measur ing  the  mechan ica l ,  pneumat i c ,
hydrau l i c  o r  e lec t r i ca l  charac te r i s t i cs  o f  an  i tem and  compar ing  those  charac te r -
i s t i cs  w i th  p resc r ibed  s tandards .

c . Serv ice . Opera t ions  requ i red  per iod ica l l y  to  keep  an  i tem in  p roper
o p e r a t i n g  c o n d i t i o n ,  i . e . , to  c lean  ( inc ludes  decon tamina te ,  when  requ i red) ,  to
p r e s e r v e ,  t o  d r a i n , t o  p a i n t ,  o r  t o  r e p l e n i s h  f u e l , l u b r i c a n t s ,  c h e m i c a l  f l u i d s ,  o r
gases.

d .  A d j u s t . T o  m a i n t a i n  o r  r e g u l a t e ,  w i t h i n  p r e s c r i b e d  l i m i t s ,  b y
proper or exact position, or by setting the operating charactersistic to be specified
parameters.

e.  Al ine.  To adjust  speci f ied var iable elemelnts of  an i tem to br ing about
opt imum or desired performance.

f. Calibrate. To determine and cause corrections to be made or to be adjusted

b r i n g i n g  i n t o

on instruments or test ,  measur ing, and diagnost ic equipment used in precis ion mea-
surement .  Cons is ts  o f  compar isons  o f  two  ins t ruments ,  one  o f  wh ich  i s  a  ce r t i f i ed
standard of  known accuracy,  to detect  and adjust  any discrepancy in the accuracy of
the instrument being compared.
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g.  Remove/ Ins ta l l .  To  remove and  ins ta l l  the  same i tem when requ i red  to  per fo rm
serv ice  o r  o ther  ma in tenance  func t ions . Ins ta l l  may  be  the  ac t  o f  emp lac ing ,
sea t ing ,  o r  f i x ing  in to  pos i t i on  a  spare ,  repa i r  pa r t ,  o r  modu le  (component  o r
assembly) in a manner to al low the proper funct ioning of  an equipment or  system.

h .  R e p l a c e . To remove an unserviceable i tem and instal l  a serviceable
c o u n t e r p a r t  i n  i t s  p l a c e . “Replace” is authorized by the MAC and is shown as the 3d
position code of the SMR code.

i . R e p a i r .  T h e  a p p l i c a t i o n  o f  m a i n t e n a n c e  s e r v i c e s ¹ ,  i n c l u d i n g  f a u l t  l o c a t i o n / -
t roub leshoo t ing ² ,  remova l / i ns ta l la t ion ,  and  d isassembly /assembly3  p rocedures ,  and
main tenance  ac t ions4  to  iden t i f y  t roub les  and  res to re  se rv iceab i l i t y  to  an  i tem by
c o r r e c t i n g  s p e c i f i c  d a m a g e ,  f a u l t ,  m a l f u n c t i o n ,  o r  f a i l u r e  i n  a  p a r t ,  s u b a s s e m b l y ,
module (component or assembly), end item or system.

j . Overhaul . Tha t  ma in tenance  e f fo r t  ( se rv ice /ac t ion )  p resc r ibed  to  res to re  an
i tem to  a  comp le te ly  se rv iceab le /opera t iona l  cond i t i on  as  requ i red  by  ma in tenance
s tandards  in  appropr ia te  techn ica l  pub l i ca t ions  ( i .e . ,  DMWR) .  Overhau l  i s  no rma l l y
the highest degree of  maintenance performed by the Army. Overhaul  does not normal ly
re tu rn  an  i tem to  l i ke  new cond i t ion .

k .  R e b u i l d . Cons is ts  o f  those  se rv i ces /ac t ions  necessary  fo r  the  res to ra t ion  o f
unserviceable equipment to a l ike new condi t ion in accordance with or ig inal  manu-
f a c t u r i n g  s t a n d a r d s . Rebu i ld  i s  the  h ighes t  degree  o f  mate r ia l  ma in tenance
appl ied to Army equipment. The  rebu i ld  opera t ion  inc ludes  the  ac t  o f  re tu rn ing
to  ze ro  those  age  measurements  (hours /m i les ,  e tc . )  cons idered  in  c lass i f y ing  Army
equipment/components.

B-3. EXPLANATION OF COLUMNS IN THE MAC, SECTION II.

a. Column 1,  Group Number. Column 1 l ists funct ional  group code numbers, the
purpose  o f  wh ich  i s  to  iden t i f y  ma in tenance  s ign i f i can t  components , assembl ies,
subassembl ies and modules with the next higher assembly.  End i tem group number
s h a l l  b e  “ 0 0 . ”

b.  Column 2, Component/Assembly. Column 2 contains the names of components,
assembl ies,  subassembl ies,  and modules for  which maintenance is author ized.

c .  Co lumn 3 ,  Ma in tenance  Func t ion . Co lumn 3  l i s ts  the  func t ions  to  be
performed on the i tem l isted in Column 2. (For  de ta i led  exp lana t ion  o f  these
func t ions ,  see  paragraph  B-2 . )

¹ S e r v i c e  -  I n s p e c t ,  t e s t ,  s e r v i c e ,  a d j u s t ,  a l i n e ,  c a l i b r a t e  a n d / o r  r e p l a c e .
²Fau l t  l oca te / t roub leshoo t  -  The  p rocess  o f  i nves t iga t ing  and  de tec t ing  the  cause

of  equ ipment  ma l func t ion ing ;  the  ac t  o f  i so la t ing  a  fau l t  w i th in  a  sys tem or  un i t
under test  (UUT).

³Disassemble/assemble -  Encompasses the step-by-step taking apart  (or  breakdown)
o f  a  spare / func t iona l  g roup  coded  i tem to  the  leve l  o f  i t s  leas t  componency  iden t i -
f i ed  as  ma in tenance  s ign i f i can t  ( i .e . ,  ass igned  an  SMR code)  fo r  the  ca tegory  o f
maintenance under considerat ion.

4 W e l d i n g ,  g r i n d i n g ,  r i v e t i n g ,  s t r a i g h t e n i n g ,  f a c i n g ,  r e m a c h i n i n g  a n d / o r
r e s u r f a c i n g .

B-2



TM 5-6675-323-14

d . Column 4, Maintenance Category.  Column 4 speci f ies,  by the l ist ing of  a
work time figure in the appropriate subcolumn(s), the categorly of maintenance au-
thor ized to perform the funct ion l isted in Column 3. This f igure represents the
active time required to perform that maintenance function at the indicated category
of maintenance. I f  the  number  o r  complex i t y  o f  the  tasks  w i th in  the  l i s ted  ma in te -
nance  func t ion  va r ies  a t  d i f fe ren t  ma in tenance  ca tegor ies ,  appropr ia te  work  t ime
f igu res  w i l l  be  shown fo r  each  ca tegory . The work t ime f igure represents the
average t ime required to restore an i tem (assembly,  subassembly,  component,  module,
end  i tem or  sys tem)  to  a  se rv iceab le  cond i t i on  under  t yp ica l  f i e ld  opera t ion  cond i -
t i o n s . Th is  t ime  inc ludes  p repara t ion  t ime  ( inc lud ing  any  necessary  d isassemb ly /
a s s e m b l y  t i m e ) ,  t r o u b l e s h o o t i n g / f a u l t  l o c a t i o n  t i m e ,  a n d  q u a l i t y  a s s u r a n c e / q u a l i t y
con t ro l  t ime in  add i t ion  to  the  t ime requ i red  to  per fo rm the  spec i f i c  tasks  iden t i -
f i ed  fo r  the  ma in tenance  func t ions  au thor i zed  in  the  Ma in tenance  A l loca t ion  Char t .
The symbol designat ions for  the var ious maintenance categor ies are as fo l lows:

C . . . . Operator or Crew

O . . . . Organizat ional Maintenance

F . . . . Direct Support  Maintenance

H . . . . General Support Maintenance

L . . . . S p e c i a l i z e d  R e p a i r  A c t i v i t y
5

D . . . . Depot Maintenance

e. Column 5, Tools and Equipment. Column 5 specifies, by code, those common
too l  se ts  (no t  ind iv idua l  too ls )  and  spec ia l  too ls ,  TMDE and  suppor t  equ ipment
requ i red  to  per fo rm the  des igna ted  func t ion .

f .  Column 6,  Remarks. Th is  co lumn sha l l ,  when  app l i cab le ,  con ta in  a  le t te r
code ,  in  a lphabe t i ca l  o rder ,  wh ich  sha l l  be  keyed  to  the  remarks  con ta ined  in
Sec t ion  IV .

5Th is  ma in tenance  ca tegory  i s  no t  inc luded  in  Sec t ion  I I ,  co lumn (4 )  o f  the
Main tenance  A l loca t ion  Char t . T o  i d e n t i f y  f u n c t i o n s  t o  t h i s  c a t e g o r y  o f
ma in tenance ,  en te r  a  work  t ime f igu re  in  the  “H”  co lumn o f  Sec t ion  I I ,  co lumn (4 ) ,
and use an associated reference code in the Remarks column (6).  Key the code to
Sec t ion  IV ,  Remarks ,  and  exp la in  the  SRA comple te  repa i r  app l i ca t ion  there .  The
exp lana to ry  remark (s )  sha l l  re fe rence  the  spec i f i c  Repa i r  Par ts  and  Spec ia l  Too ls
List  (RPSTL) TM which contains addi t ional  SRA cr i ter ia and the author ized
s p a r e / r e p a i r  p a r t s .
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B-4. EXPLANATION OF COLUMNS IN TOOL AND TEST EQUIPMENT REQUIREMENTS, SECTION III

a. Column 1,  Reference Code. The tool  and test equipment reference code
correlates wi th a code used in the MAC, Sect ion I I ,  Column 5.

b.  Column 2,  Maintenance Category. The lowest category of  maintenance
author i zed  to  use  the  too l  o r  tes t  equ ipment .

c . Column 3, Nomenclature. N a m e  o r  i d e n t i f i c a t i o n  o f  t h e  t o o l  o r  t e s t
equipment.

d.  Column 4, Nat ional  Stock Number. The Nat ional stock number of  the tool  or
tes t  equ ipment .

e . Column 5, Tool Number. The manufacturer ’s part  number.

B-5. EXPLANATION OF COLUMNS IN REMARKS, SECTION IV.

a. Column 1, Reference Code. The code recorded in Column 6,  Sect ion I I .

b. Column 2, Remarks. T h i s  c o l u m n  l i s t s  i n f o r m a t i o n  p e r t i n e n t  t o  t h e
maintenance funct ion being performed as indicated in the MAC, Sect ion I I .
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(1)

Group
Number

00

01

(2)

Component/Assembly

ANALYSIS SECTION

VAN BODY
(ISO CONTAINER)

FLUORESCENT
LIGHT ASSEMBLY

BLACKOUT/DOME
LIGHT ASSEMBLY

EXHAUST FAN
ASSEMBLY

AIR CONDITIONER/
HEATER ASSEMBLY

ELECTRICAL
ASSEMBLY

TELEPHONE BINDING
POST ASSEMBLY

EMERGENCY LIGHT
ASSEMBLY

TIEDOWN SOCKET
ASSEMBLY

LEVEL INDICATOR
ASSEMBLY

BLACKOUT
CURTAIN ASSEMBLY

PERSONNEL LADDER
ASSEMBLY

PERSONNEL/CARGO
DOOR ASSEMBLY

Section II.  MAINTENANCE ALLOCATION CHART

(3)

Maintenance
Function

Overhaul

Inspect
Service
Repair

Repair

Repair

Repair

Replace

Inspect
Repair

Repair

Replace

Replace

Repair

Repair

Repair

Replace
Repair

C

0.8
0.9

0.1

0.2

(4)
Maintenance Cat.

O

0.5
1.0

0.7

0.5

0.5
0.9

0.7

0.3

0.3

0.6

1.0

0.8

F

1.5

1.0

1.5
2.0

H

2.0

2.0

D
* *

(5)
Tools
and
Eqpt

9,11,14,21
1,3,6,24

1

1

1

1

1,3

1

1

6

2,3

6

6,24

6
6

** Depot will determine work time

Change 1   B-5

(6)

Remarks

G

D

G
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Section Il. MAINTENANCE ALLOCATION CHART - Cont

(1)

Group
Number

02

03

03A

(2)

Component/Assembly

ANALYTICAL PHOTO-
GRAMMETRIC
POSITIONING SYSTEM
(APPS)

XY GRAPHICS
PLOTTER (9872B)

XY GRAPHICS
PLOTTER (9872C)

FRONT CONTROL
PANEL ASSEMBLY

PCA - A3 CARD

PCA - A2 CARD

PCA -A1 CARD

PCA - A4 CARD

PCA - A5 CARD

PCA - A6 CARD

B-6 Change 1

(3)

Maintenance
Function

Inspect
Test
Service

Inspect
Test
Service
Adjust

Repair
Replace

Adjust
Repair

Repair
Replace

Adjust
Repair
Replace

Repair
Replace

Repair
Replace

Repair
Replace

Repair
Replace

C

0.2
0.8
0.2

0.2
0.8

(4)
Maintenance Cat.

O

0.5
0.2

F

0.8

3.8

9.8
0.3

0.3
1.8

0.3

0.3

0.3

0.3

0.3

0.3

0.3

H

—

D

(5)
Tools
and
Eqpt

7,8,19

7,8,19
5
4,5,16,17

23
5,16,17
5

5
5

5

5

5

5

5

5

5

(6)

Remarks

E

G

G

A
C

A
C

A
C

A
C

A
C

A
C
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(1)

Group
Number

03B

04

05

Section Il. MAINTENANCE ALLOCATION CHART – Cont

(2) 

Component/Assembly

HP-IB INTERFACE
ASSEMBLY

PCA A1 CARD

PCA A2 CARD

PHOTOINTERPRETER
DESK

ELECTRICAL
ASSEMBLY

LIGHTING
ASSEMBLY

MICROSCAN LIGHT
TABLE

ELECTRICAL
ASSEMBLY

DIMMER CARD

LIGHT GRID

POWER CORD

FAN MOTOR
ASSEMBLY

(3)

Maintenance
Function

Test
Repair
Replace

Repair
Replace

Repair
Replace

Inspect
Service
Adjust
Replace
Repair

Inspect
Repair

Inspect
Repair

Inspect
Service
Adjust
Repair

Inspect
Repair

Adjust
Replace

Replace

Replace

Replace

C

0.5

0.3
0.3
0.2

0.2

0.2

0.2
0.2

0.3

0.3

(4)
Maintenance Cat.

O

0.2
0.3

0.3

0.8

0.2

0.3

F

0.8

0.8

0.4

0.4

0.8

0.3

0.3

0.8

0.8

0.5
0.3

0.3

H D

(5)
Tools
and
Eqpt

5

5

5

5

11

4
4

4

4,5

5.20,22
1,5

1,5

5,22
1,22

5

4

5

Change 1

(6)

Remarks

A

A
C

A
C,B

G

G

B

G

B-7



TM 5-6675-323-14

(1)

Group
Number

06

07

08

09

Section Il. MAINTENANCE ALLOCATION CHART - Cont

(2)

Component/Assembly

SPLIT-STAGE
LIGHT TABLE

ELECTRICAL ASSEMBLY

LIGHT GRID
ASSEMBLY

DIMMER CIRCUIT
ASSEMBLY

GRID INTENSITY
CONTROL POTENTIO-
METER ASSEMBLY

FAN ASSEMBLY

ZOOM STEREOSCOPE
95R

ZOOM TRANSFER
SCOPE ZT4-H

ILLUMINATION SYSTEM

QUANTITY
PROCESSING
SYSTEM (PLANIMETER)

PLANIMETER
ASSEMBLY

B-8 Change 1

(3)

Maintenance
Function

Inspect
Service
Adjust
Remove/
Install
Repair

Inspect
Repair

Adjust
Replace

Replace

Replace

Replace

Inspect

Inspect
Service
Adjust

Repair

Inspect
Service
Repair

Inspect
Aline
Repair

C

0.2
0.3

0.8

0.2

0.2

0.2
0.5
0.2

0.2
0.3
0.5

0.2
0.5
0.7

(4)
Maintenance Cat.

O

1.0
1.0

0.3

F

0.3
1.5

2.0

1.8

0.3
0.3

0.3

0.5

0.9

0.5
0.8

H D

(5)
Tools
and
Eqpt

4
4,20

3
4,5,18

4
4,23

4,22
4

4

4

4

8,13

8,13

15

4,5

8

5,23
5,11,15,25

(6) 

Remarks

G

G

G

G
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Section Il. MAINTENANCE ALLOCATION CHART - Cont

(1)

Group
Number

09

10

11

12

13

14

(2)

Component/Assembly

QUANTITY
PROCESSING
SYSTEM (PLANIMETER)
- Cont

LINEAR MEASURING
PROBE ENCODER
ASSEMBLY

AUTO-SCALER
ASSEMBLY

MAIN LOGIC
PC BOARD

FRONT DISPLAY
PC BOARD

REAR INPUT
PC BOARD

SCALER
PC BOARD

STEREOMETER
PARALLAX BAR

LENS-PRISM-
MIRROR STEREO-
SCOPE

ULTRASONIC CLEANER

CIRCUIT BOARD

POCKET CALCULTOR

DIAZO PRINTER

(3)

Maintenance
Function

Inspect
Service
Aline

Inspect

Replace

Replace

Replace

Replace

Inspect
Service
Remove/
Install

Inspect
Service
Adjust
Remove/
Install

Inspect
Repair

Replace

Inspect
Repair

C

0.1
0.1
0.3

0.2

0.3
0.3
0.1

0.2
0.3
0.2
0.1

0.2

0.3
0.2

(4)
Maintenance Cat.

O

0.7

0.6

F

0.3

0.5

0.5

0.5

H

—

D—

(5)
Tools
and
Eqpt

5

4,5

5

5

11

13
12

1

1

Change 1

(6)

Remarks

C

C

C

C

C

F
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Section Il. MAINTENANCE ALLOCATION CHART - Cont

(1) (2) (3) (4)
Maintenance Cat.

Group Maintenance
Number Component/Assembly Function C O F H D

15 FURNITURE AND Inspect 0.3
CABINETS Remove/ 2.5

Install
Repair 0.8

16 SUPPORT ITEMS Inspect 0.3
Service 0.3
Replace 0.3

(5) (6) 
Tools
and
Eqpt Remarks

1,3,6

1,24

B-10 Change 1
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Section IlI. TOOL AND TEST EQUIPMENT REQUIREMENTS

(1)
Reference

Code

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

(2)
Maintenance

Category

0

0

0

O,F,H

F,H

O,F,H

C

C

C

C

C

C

C

C

C

O

O

(3)

Nomenclature

Shop Equipment, Automotive
Maint & Repair Common #
Plus Metric Option

Tool Kit, Carpenters
Engineer Squad

Tool Kit, General
Mechanic’s Automotive
Plus Metric Option

Tool Kit, Electronic
Equipment

Tool Kit, Electronic
Equipment

Tool Kit, Light Machine
Repair

Optical Comparator

Brush, Lens

Brush, Wire

Screwdriver, Cross Tip
No. 2

Screwdriver, Flat Tip

Screwdriver Set,
Jeweler’s

Watchmaker’s Blower

Wrench, Adjustable

Wrench Set, Hex Head Key

Gram Gage (0-65 gr)

Dynamometer (100 -500 gr)
(60998) 62-6381-00

(4)
National/NATO
Stock Number

4910-00-754-0654

5180-00-293-2875

5180-00-177-7033

5180-00-605-0079

5180-00-610-8177

5180-00-596-1540

6650-00-668-5703

7920-00-205-0565

7920-00-291-5815

5120-00-234-8913

5120-00-234-8910

5120-00-288-8739

5120-00-254-4612

5120-00-264-3795

5120-00-935-4641

1355-00-024-9516

(5)
Tool

Number

(60998)
62-6381-00

Change 1 B-1 1
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(1)
Reference

Code

18

19

20

21

22

23

24

25

Section III. TOOL AND TEST EQUIPMENT REQUIREMENTS - Cont

(2)
Maintenance

Category

C

C

F

O

F

O,F,H

O,F,H

C

(3)

Nomenclature

Screwdriver, Flat Tip 9/64

Metric Scaler

Autocollimator

Spring Scale

Photometer, Digital

Multimeter

Rivet Gun

Knife, TL-29

(4)
National/NATO
Stock Number

5120-00-287-2504

6670-00-238-9777

5120-00-017-2849

5110-00-240-5943

(5)
Tool

Number

(06175)
81-34-38

(02145)

(80009)
J16TY,OPT2 

(18480)
3435A

B-12 Change 1

960303
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Section IV. REMARKS

Reference Code Remarks

A Printed circuit boards will be repaired at the General Support Maintenance level to the
maximum extent possible as required by AR750-1.

B Direct Support Maintenance will provide printed circuit board diagnosis and fault isolation which
can be readily accomplished with assigned tools and test, measurement, and diagnostic
equipment (TMDE).

C Replacement of printed circuit boards authorized by the MAC are those identified as
damaged, or otherwise defective which—

a) Can be readily removed/installed wiht easy-to-use tools.

b) Do not require critical adjustment, calibration, or alinement before or after installation.

D See TM 5-4120-367-14 for maintenance procedures.

E See TM 9-1260-206-12&P and TM 9-1260-206-34&P for maintenance procedures.

F See TM 5-3610-256-14&P for maintenance procedures.

G Maintenance personnel and TSS Section 7 maintenance van (which carries the required tools)
are authorized by HHC TOE 05336 H600.

Change 1 B-13/(514 blank)
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APPENDIX C

COMPONENTS OF END ITEM AND BASIC ISSUE ITEMS LISTS

Section I INTRODUCTION

C-1. SCOPE.

This appendix lists components of end item and basic issue items for the Analysis Section to help you inventory
items required for safe and efficient operation.

C-2. GENERAL.

The Components of End Item and Basic Issue Items Lists are divided into the following sections:

a. Section II: Components of End Item. This listing is for informational purposes only, and is not authority to
requisition replacements. As part of the end item, these items must be with the end item whenever it is issued
or transferred between property accounts. Illustrations are furnished to assist you in identifying the items.

b. Section III: Basic Issue Items. These are the minimum essential items required to place the Analysis
Section in operation, to operate it, and to perform emergency repairs. Bll must be with the Analysis Section
during operation and whenever it is transferred between property accounts. The illustrations will assist you with
hard-to-identify items. This manual is your authority to request/requisition replacement Bll based on TOE/MTOE
authorization of the end item.

C-3. EXPLANATION OF COLUMNS.

The following provides an explanation of columns found in the tabular listings:

a. Column (1): Illustration Number (Illus Number). This column indicates the number of the illustration in which
the item is shown.

b. Column (2): National Stock Number. Indicates the National stock number assigned to the item and will be
used for requisitioning purposes.

c. Column (3): Description. Indicates the Federal item name and, if required, a minimum description to
identify and locate the item. The last line for each item indicates the FSCM (in parentheses) followed by the part
number.

d. Column (4): Unit of Measure (U/M). Indicates the measure used in performing the actual
operational/maintenance function. This measure is expressed by a two-character alphabetical abbreviation
{e.g., ea, in, pr).

e. Column (5): Quanty Required (Qty Rqr). Indicates the quantity of the item authorized to be used with/on
the equipment.

Change 1   C-1
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Section II COMPONENTS OF END ITEM

(1)

Illus
Number

1

1A

2

3

4

5

(2)

National Stock
Number

4120-00-974-7206

1260-01-061-7081

2510-01-033-7967

7195-00-105-7941

7195-00-105-7940

(3)
Description

FSCM and Part Number

AIR CONDITIONER
(81349) MIL-A-52767

ANALYTICAL PHOTOGRAMMETRIC
POSITIONING SYSTEM: APPS AN/UYK-48
(52326) 1100-2

BODY, VAN TRAILER:
(97403) TL/MIL-B-13207

BOX, Vehicular Accessories for
vacuum cleaner
(97403) 13225E3490

BULLETIN BOARD:
(79819) T5-2303

BULLETIN BOARD:
(79819) T5-2305

(4)

U/M

ea

ea

ea

ea

ea

ea

(5) -

Qty
Rqr

2

1

1

1

1

1

C-2 Change 1
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APPENDIX C

COMPONENTS OF END ITEM AND BASIC ISSUE ITEMS LISTS

Section I INTRODUCTION

C-1. SCOPE.

This appendix lists components of end item and basic issue items for the Analysis Section to help you inventory
items required for safe and efficient operation.

C-2. GENERAL.

The Components of End Item and Basic Issue Items Lists are divided into the following sections:

a. Section II: Components of End Item. This listing is for informational purposes only, and is not authority to
requisition replacements. As part of the end item, these items must be with the end item whenever it is issued
or transferred between property accounts. Illustrations are furnished to assist you in identifying the items.

b. Section III: Basic Issue Items. These are the minimum essential items required to place the Analysis
Section in operation, to operate it, and to perform emergency repairs. BII must be with the Analysis Section
during operation and whenever it is transferred between property accounts. The illustrations will assist you with
hard-to-identify items. This manual is your authority to request/requisition replacement BII based on TOE/MTOE
authorization of the end item.

C-3. EXPLANATION OF COLUMNS.

The following provides an explanation of columns found in the tabular listings:

a. Column (7): Illustration Number (Illus Number). This column indicates the number of the illustration in which
the item is shown.

b. Column (2): National Stock Number. Indicates the National stock number assigned to the item and will be
used for requisitioning purposes.

c. Column (3): Description. Indicates the Federal item name and, if required, a minimum description to
identify and locate the item. The last line for each item indicates the FSCM (in parentheses) followed by the part
number.

d. Co/umn (4): Unit of Measure (U/M). Indicates the measure used in performing the actual
operational/maintenance function. This measure is expressed by a two-character alphabetical abbreviation
(e.g., ea, in, pr).

e. Column (5): Quantity Required (Qty Rqr). Indicates the quantity of the item authorized to be used with/on
the equipment.

Change 1     C-1
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Section II COMPONENTS OF END ITEM

(1)

Illus
Number

1

1 A

2

3

4

5

(2)

National Stock
Number

4120-00-974-7206

1260-01-061-7081

6675-01-220-2613

7195-00-105-7941

7195-00-105-7940

(3)
Description

FSCM and Part Number

AIR CONDITIONER
(81349) MIL-A-52767

ANALYTICAL PHOTOGRAMMETRIC
POSITIONING SYSTEM: APPS AN/UYK-48
(52326) 1100-2

VAN ASSEMBLY, MODIFIED
(97403) 13225E3027

BOX, Vehicular Accessories for
vacuum cleaner
(97403) 13225E3490

BULLETIN BOARD:
(79819) T5-2303

BULLETIN BOARD:
(79819) T5-2305

(4)

U/M

ea

ea

ea

ea

ea

ea

( 5 )

Qty
Rqr

2

1

1

1

1

1

C-2  Change 2
*U.S. GOVERNMENT PRINTING OFFICE: 1992 - 654-028/60138

PIN # 058666-002
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Section II COMPONENTS OF END ITEM - Cont

(1 )

I l l u s
Number

6

7

8

9

10

(2 )

Nat iona l  S tock
Number

7125-00-286-5259

6150-00-134-0847

(3 )
D e s c r i p t i o n

FSCM and Part Number

CABINET, STORAGE, CHEMICAL:
(97403) 13225E3792

CABINET, STORAGE, WALL:
(81349) MIL-C-40060/1, Type 1

CABINET, STORAGE, DIAZO:
(97403) 13225E3397

CABINET, STORAGE, DIAZO:
(97403) 13225E3857

CABINET, STORAGE, TECH MANUAL:
(97403) 13225E4648

CABLE ASSEMBLY, POWER ELECTRICAL:
(75477)  11601643,  tab le  I I ,  f i g  5 ,
e x c e p t  5 0 . 5  f t  l g .

(4 )

U/M

ea

ea

ea

ea

ea

(5 )

Qty
Rqr

1

7

1

1

3

C-3
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(1 )

I l l u s
Number

11

12

13

14

15

C-4

Sect ion I I COMPONENTS OF END ITEM - Cont

(2)

Nat iona l  S tock
Number

6150-01-081-9264

7420-01-139-7441

7105-00-269-8463

7110-00-273-8791

7110-00-281-4472

(3 )
D e s c r i p t i o n

FSCM and Part Number

CABLE TERMINAL BOX ASSEMBLY,
ELECTRICAL, SPECIAL PURPOSE:
(51745) TL/TA 13222E6250

CALCULATING MACHINE:
(51174) HP-32E

CHAIR, FOLDING: steel
(81348) AA-C-291F, type 1,  sty le A,
c lass 1

CHAIR, ROTARY:
(81348) AA-C-293, type 11, c lass 2

CHAIR, ROTARY:
(81348) AA-C-295, c lass 2,  s ize 2

(4)

U/M

ea

ea

ea

ea

ea

(5)

Qty
Rqr

1

1

1

3

2



16

17

18

19

20

21

TM 5-6675-323-14

Sect ion I I COMPONENTS OF END ITEM - Cont

(1)

I l l u s
Number

(2)

Nat iona l  S tock
Number

4940-01-118-1890

7910-00-205-3400

3610-01-123-7782

7110-00-920-9320

7110-00-068-7736

5440-01-152-7757

(3)
D e s c r i p t i o n

FSCM and Part Number

CLEANER, ULTRASONIC:
(79819) 3069 USC3

CLEANER, VACUUM, ELECTRIC:
(51745) MVV 3400

COPYING MACHINE, DIAZO PROCESS:
(03641) 185FL

FILING CABINET, SECURITY:
(81348) AA-F-358, c lass 6,  s ize 3

FILING CABINET, SECURITY, MAP AND PLAN:
(41729) 7110-00-068-7736HC

LADDER, EXTENSION - FOLDING:
(39428) 8028T16

(4)

U/M

ea

ea

ea

ea

ea

ea

(5)

Qty
Rqr

1

1

1

2

1

1

C-5
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Section II COMPONENTS OF END ITEM - Cont

(1)

Illus
Number

22

23

24

25

26

C-6

(2)

National Stock
Number

2540-01-133-9726

6675-01-180-3869

Change 1

(3)
Description

FSCM and Part Number

LADDER, VEHICLE BOARDING:
(51745) 13225E3074

LIFTING AND TIEDOWN DEVICE,
TRANSPORTABLE SHELTER: Left hand
(52555) 1390-4

LIFTING AND TIEDOWN DEVICE,
TRANSPORTABLE SHELTER: Right hand
(52555) 1390-3

LIGHT, EMERGENCY:
(97403) 13225E3396

MICROSCAN:
 (02145) 910563

(4)

U/M

ea

ea

ea

ea

ea

(5)

Qty
Rqr

2

2

2

1

1
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Sect ion I I COMPONENTS OF END ITEM - Cont

(1)

I l l u s
Number

27

28

29

30

31

(2)

Nat iona l  S tock
Number

6740-00-797-7361

6675-01-175-5914

6675-01-155-6592

7025-01-121-4099

6675-01-139-4526

(3)
D e s c r i p t i o n

FSCM and Part Number

PHOTOINTERPRETER/ANALYST
STATION:
(02145) 910564

PIN REGISTER BOARD, CARTOGRAPHIC:
(25042) 0510247

PLANIMETER, QUANTITY PROCESSING
SYSTEM:
(36970) L2501, w/HP-97

PLOTTER, GRAPHICS:
(28480) 9872C

PLOTTER, TRANSFER, HORIZONTAL
INPUT STAGE (ZOOM) :
(4L762) 53-05-30-04 or  53-05-30-04,
modified by ADCOR Dwg 13225E3648

(4)

U/M

ea

ea

ea

ea

ea

(5)

Qty
Rqr

2

1

1

1

1

C-7
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Section II COMPONENTS OF END ITEM - Cont

(1)

Illus
Number

32

33

34

35

36

C-8

(2)

National Stock
Number

5975-00-878-3791

2330-01-076-4797

5120-01-013-1676

6675-01-173-8161

6675-01-180-3868

Change 1

(3)
Description

FSCM and Part Number

ROD, GROUND:
(82370) A104

SEMITRAILER, FLATBED:
(97403) TL/MIL-B-13207,
par 3.11, Fig 12, tables Ill and IV

SLIDE HAMMER, GROUND ROD
EMPLACEMENT:
(45225) P74-144

STEREOMETER, PARALLAX BAR
(00048) 122GE

STEREOSCOPE, LENS PRISM AERIAL
PHOTOGRAPH INTERPRETATION:
(06175) 53-70-96-02

(4)

U/M

ea

ea

ea

ea

ea

(5)

Qty
Rqr

1

1

1

2

3
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Sect ion I I COMPONENTS OF END ITEM - Cont

(1)

I l l u s
Number

37

38

39

40

(2 )

Nat iona l  S tock
Number

6675-00-641-3558

7110-01-135-1988

6740-00-165-7267

7520-00-224-7621

(3 )
D e s c r i p t i o n

FSCM and Part Number

STEREOSCOPE, LENS-PRISM-MIRROR,
AERIAL PHOTOGRAPH INTERPRETATION:
(81349) MIL-S-20660

TABLE, OFFICE:
(90783) JSL 760

TABLE, ILLUMINATED, SPLIT STAGE:
(02145) MIM335100 w/Bausch
and Lomb mtg bracket

TRIMMER, PAPER, DROP KNIFE:
(81348) GG-T-678-Type- l ,  Class 5

(4 )

U/M

ea

ea

ea

ea

(5)

Qty
Rqr

2

1

1

1

C-9



Section Ill BASIC ISSUE ITEMS

(1)

Illus
Number

1

2

(2)

National Stock
Number

6675-01-114-7226

6675-01-071-8913

5120-00-254-4612

7920-00-291-5812

7920-00-205-0565

7920-00-291-5815

(3)
Description

FSCM and Part Number

BAR, EXTENSION, BEAM, COMPASS:
(33363) 55-1818

BEAM, ATTACHMENT, DRAFTING COMPASS:
(79819) 3175BN

BLOWER, WATCHMAKERS
(64959) R895D

BRUSH, DUSTING, DRAFTSMAN’S:
(79819) Q6-38NB-010

BRUSH, DUSTING, LENS AND
PHOTOGRAPHIC NEGATIVE:
(17866) R698

BRUSH, WIRE, SCRATCH:
(39428) 7187T2

CASE, STORAGE AND TRANSPORT:
u/w Plotter
(30562) M91-229

CASE, STORAGE AND TRANSPORT:
u/w Photo Interpreter/Analyst
(30562) M91-230

(4)

U/M

ea

ea

ea

ea

ea

ea

ea

ea

(5)

Qty
Rqr

2

2

1

4

2

1

1

2

C-10 Change 1

TM 5-6675-323-14
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Section Ill BASIC ISSUE ITEMS - Cont

(1)

Illus
Number

3

4

5

(2)

National Stock
Number

6675-00-459-8935

6675-00-904-1947

6675-01-071-8912

6675-00-250-2508

6675-00-250-2509

6675-00-641-3512

6675-00-240-2049

6675-00-599-8880

6675-00-599-8879

(3)
Description

FSCM and Part Number

CASE, STORAGE AND TRANSPORT:
u/w Stereoscope
(30562) M91-231

COMPASS, DRAFTING BEAM:
(79819) 3175

COMPASS, DRAFTING BEAM:
(33363) 55-1806

COMPASS, DRAFTING LEAD ATTACHMENT:
(79819) 3175LA

CURVE, DRAFTING, IRREGULAR:
(7981 9) 8255-A

CURVE, DRAFTING, IRREGULAR:
(17866) 2217-107

DIVIDERS, DRAFTING, PLAIN:
(33363) 55-2910

DIVIDERS, DRAFTING, PROPORTIONAL:
(81349) MIL-D-3467, type I

DIVIDERS, EQUAL SPACING: 6.0 in.
(39428) 1955D11, 6 in.

DIVIDERS, EQUAL SPACING: 12.0 in.
(39428) 1995D12, 12 in.

DUST COVER:
(28480) 9222-0564

(4)

U/M

ea

ea

ea

ea

ea

ea

ea

ea

ea

ea

ea

Change 1

(5)

Qty
Rqr

3

2

2

2

4

4

4

2

2

2

1

C-11
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Section Ill BASIC ISSUE ITEMS - Cont

(1)

Illus
Number

6

7

(2)

National Stock
Number

8

9

C-12 Change 1

4210-00-555-8837

6545-00-922-1200

4240-00-959-3586

5120-00-935-4641

7510-00-927-8685

5110-00-595-8400

5110-00-240-5943

7520-01-008-7640

6675-00-551-0785

(3)
Description

FSCM and Part Number

EXTINGUISHER, FIRE, MONOBROMO-
TRIFLUOROMETHANE:
(81349) MIL-E-52031

FIRST AID KIT, GENERAL PURPOSE:
(89875) SC C-6545-IL

GOGGLES, INDUSTRIAL:
(18037) GGD

KEY SET, SOCKET HEAD SCREW:
(81348) GGG-K-275 CL1TY1

KIT, PEN CLEANING:
(33363) 61-3115

KNIFE, CRAFTSMAN’S:
(99941) 3001

KNIFE, TL-29
(81348) TL-29

LEAD REPOINTER, PENCIL:
(79819) 992WB

LETTERING SET:
(33363) 61-2901

(4)

U/M

ea

ea

ea

se

kt

ea

ea

ea

ea

(5)

Qty
Rqr

2

1

1

1

3

4

1

4

1
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(1)

Illus
Number

10

11

12

13

Section Ill BASIC ISSUE ITEMS - Cont

(2)

National Stock
Number

6675-00-190-5854

6650-00-255-8268

6850-00-403-0812

8675-00-222-2542

(3)
Description

FSCM and Part Number

LINE GUIDE, LETTERING, NON-ADJUSTABLE:
(17866) 203066

MAGNIFIER: linen tester
(7981 9) Q8-9518

MAGNIFIER: round shape
(39428) 149104

MANUALS, TECHNICAL:
LO 5-6675-323-12, Lubrication Order
TSS Analysis Section

TM 5-6675-323-14, Organizational,
DS and GS Maintenance Manual,
Analysis Section, Vol 1 and 2

TM 5-6675-323-24P, Repair Parts
and Special Tools List, Analysis
Section 

MEASURER, MAP:
(33363) 62-0300

(4)

U/M

ea

ea

ea

ea

ea

Change 1

(5)

Qty
Rqr

6

4

2

1

2

C-13



Section Ill BASIC ISSUE ITEMS - Cont

(1)

Illus
Number

14

15

16

(2)

National Stock
Number

6650-00-668-5703

5340-00-682-1505

7510-01-030-7427

6675-00-641-5727

6675-00-283-0035

I

I

(3)
Description

FSCM and Part Number

Metric Sealer
(06175) 81-34-38

Optical Comparator
(06175) 81-34-35

PADLOCK SET:
(33363) MS 21313-52

PEN POINT ASSORTMENT AND PENHOLDER:
(79819) 3095-JDCS9

PROTRACTOR, SEMICIRCULAR:
(73539) M276, 12 in.

PUMP, INFLATING, MANUAL:
(53800) 6 A 49454

RULE, STEEL, MACHINIST’S:
(57163) CME 600

SCALE, DRAFTING:
(33363) 56-3280

SCALE, PLOTTING: 12.00 in
(17866) GG-S-161/8c, type Vlll,
shape 2, composition A, grade 1,
size B, scale graduation 1,
numbering A, style A

(4)

U/M

ea

ea

se

se

ea

ea

ea

ea

ea

(5)

Qty
Rqr

1

1

1

2

4

1

1

4

4

C-14 Change 1

TM 5-6675-323-14
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(1)

Illus
Number

17

18

19

Section Ill BASIC ISSUE ITEMS - Cont

(2)

National Stock
Number

6675-00-283-0037

6675-00-283-0027

5120-00-234-8913

5120-00-234-8910

5120-00-287-2504

5120-00-288-8739

7510-00-224-7242

6675-00-641-3561

(3)
Description

FSCM and Part Number

SCALE, PLOTTING: 12.00 in.
(23366) 28/MR, 12 in.

SCALE, PLOTTING: 10.00 in.
(23366) 28/YD, 10 in.

SCREWDRIVER, CROSS TIP: size 2
(81348) GGG-S-121

SCREWDRIVER, FLAT TIP:
(78525) 1006

SCREWDRIVER, FLAT TIP 9/64"
(81348) GGG-S-121, TY1 CL

SCREWDRIVER SET, JEWELERS
(81348) GGG-S-1808

SHIELD, ERASING:
(79819) 03-605

STEREOSCOPE, LENS, AERIAL
PHOTOGRAPH INTERPRETATION: Pocket
(7D560) 51034, Abrams Model SV-1

STRAIGHTEDGE:
(33363) 56-4150

STRAP ASSEMBLY, BUCKLE-END: 6.0 in.
(82820) 1844-104

STRAP ASSEMBLY, BUCKLE-END: 8.0 in.
(82820) 1844-101

STRAP ASSEMBLY, BUCKLE-END: 9.0 in.
(82820) 1844-103

(4)

U/M

ea

ea

ea

ea

ea

ea

dz

ea

ea

ea

ea

ea

(5)

Qty
Rqr

4

4

1

1

1

1

1

4

1

2

2

1

Change 1 C-15
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Section Ill BASIC ISSUE ITEMS - Cont

(1)

Illus
Number

20

C-16

(2)

National Stock
Number

6675-00-253-5501

5140-00-331-5496

(3)
Description

FSCM and Part Number

STRAP ASSEMBLY, TIP-END: 36.0 in.
(82820) 1845-106

STRAP ASSEMBLY, TIP-END: 40.0 in.
(82820) 1845-101

STRAP ASSEMBLY, TIP-END: 58.0 in.
(82820) 1845-105

STRAP ASSEMBLY, WEBBING: 30.00 in.
(98313) 13225E3695-8

STRAP ASSEMBLY, WEBBING: 55.00 in.
(98313) 13225E3695-6

STRAP ASSEMBLY, WEBBING: 72.00 in.
(98313) 13225E3695-1

STRAP ASSEMBLY, WEBBING: 94.00 in.
[98313) 13225E3695-10

STRAP ASSEMBLY, WEBBING: 29.00 in
(98313) 13225E3695-13

STRAP ASSEMBLY, WEBBING: 162.00 in.
(96603) 90201 -D-1 8-12

TEMPLATE, DRAFTING:
(79819) 831040

TOOL BOX, PORTABLE: 1 fixed
hinged tray
(75206) CS 19

Change 1

(4)

U/M

ea

ea

ea

ea

ea

ea

ea

ea

ea

ea

ea

(5)

Qty
Rqr

2

4

1

3

8

9

1

2

4

4

4
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Section Ill BASIC ISSUE ITEMS - Cont

(1)

Illus
Number

21

22

23

(2)

National Stock
Number

5140-00-315-2747

6675-00-190-5863

6675-00-190-5867

6675-00-183-6487

5120-00-224-7271

5120-00-264-3795

(3)
Description

FSCM and Part Number

TOOL BOX, PORTABLE: 1 removable tray
(75206) CS 16

TRIANGLE, DRAFTING: 245 degs
(33363) 57-0292, 10 in. Ig

TRIANGLE, DRAFTING: 130 deg,
160 deg
(33363) 57-0220, 10 in. Ig

T-SQUARE:
(81562) 8068E, 42 in.

VISE, PIN:
(18037) PVDE

WRENCH, ADJUSTABLE:
(80244) GGG-W-631 TY1 CL1

(4)

U/M

ea

ea

ea

ea

ea

ea

(5)

Qty
Rqr

1

4

4

2

6

1

Change 1 C-17/(C-18 blank)
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APPENDIX D

ADDITIONAL AUTHORIZATION LIST

Section I INTRODUCTION

D-1 . SCOPE.

This appendix lists additional items you are authorized for the support of the Analysis Section.

D-2. GENERAL.

This list identifies items that do not have to accompany the Analysis Section and that do not have to be turned
in with it. These items are all authorized to you by CTA, MTOE, TDA or JTA.

D-3. EXPLANATION OF LISTING.

National stock numbers, descriptions and quantities are provided to help you identify and request the additional
items you require to support this equipment. The items are listed in alphabetical sequence by item name under
the type document (i.e., CTA, MTOE, TDA, or JTA) which authorizes the item(s) to you.

Section II ADDITIONAL AUTHORIZATION LIST

(1)
National

Stock
Number

6675-00-641-3610

8675-00-202-8542

5805-00-543-0012

(2)
Description

FSCM and Part Number

TOE AUTHORIZED ITEMS

Drafting Equipment Set, Batt:
Charts, Sketches, and Overlays

Interpretation Kit, Photographic

Telephone Set: TA-312/PT

(3)

U/M

ea

ea

ea

(4)

Qty
Auth

1

1

1

Change 1 D-1 /(D-2 blank)
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APPENDIX  E

EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST

Section I INTRODUCTION

E-1 . SCOPE.

This appendix lists expendable supplies and materials you will need to operate and maintain the Analysis
Section. This listing is for information purposes only and is not authority to requisition the listed items. These
items are authorized to you by CTA 50-970, Expendable/Durable Items (except Medical, Class V, Repair Parts
and Heraldic Items), or CTA 8-100, Army Medical Department Expendable/Durable Items.

E-2. EXPLANATION OF COLUMNS

a. Co/urnn (1) - Item Number. This number is assigned to the entry in the listing and is referenced in the
narrative instructions to identify the material (e.g., “Use cleaning compound, Item 5, Appendix E.”).

b. Co/urnn (2) - Level. This column identifies the lowest level of maintenance that requires the listed item.

C - Operator/Crew

O - Organizational Maintenance

F - Direct Support Maintenance

H - GeneraI Support Maintenance

c. Column (3) - /Vationa/ Stock Number. This is the National stock number assigned to the item; use it to
request or requisition the item.

d. Co/umn (4) - Description. Indicates the Federal item name and, if required, a description to identify the
item. The last line for each item indicates the part number followed by Federal Supply Code for Manufacturer
(FSCM) in parentheses followed by the part number.

e. Column (5) - Unit of Measure (U/M). Indicates the measure used in performing the actual maintenance
function. This measure is expressed by two-character alphabetical abbreviations (e.g., ea, in, pr). If the unit of
measure differs from the unit of issue, requisition the lowest unit of issue that will satisfy your requirements.

Change 1 E-1
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Section II EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST

(1)

Item
Number

1

2

3

4

5

E-2

(2)

Level

C

C

O

F

C

C

C

F

C

C

C

C

C

C

C

C

Change 1

(3)
National

Stock
Number

6810-00-223-2739

8040-00-174-2610

8040-00-174-2610

8040-00-152-0063

6810-00-205-6786

7520-00-935-7136

7520-00-281-5911

6850-00-587-2370

7510-00-616-7471

5110-00-359-6478

5110-00-542-2043

5110-00-542-2044

5110-00-765-4144

8125-01-088-3553

7510-00-223-6706

7510-00-223-6702

(4)

Description

Acetone, Technical

Adhesive
(81348) MMM-A-185

Adhesive, Rubber

Adhesive, Waterproof

Alcohol, Denatured

Ball Point Pen:
(79819) VER-HR-84, black

Basket, Wastepaper:
(8D190) H10-34

Bearing Cleaner

Binder and Filler, Loose Leaf:
(81348) UU-B-356, grade C,
5 x 3 in. sh.

Blade, Craftsman Knife: Beveled
(99941)11

Blade, Craftsman Knife: Curved
(99941) 10

Blade, Craftsman Knife: Square
(99941) 17

Blade, Craftsman Knife: Stencil
(99941) 16

Bottle, Adhesive Dispenser:
(79819) 500, plastic

Chalk, Marking: white
(85419) 1402, white

Chalk, Marking: blue
(81348) SS-C-266, grade A,
composition 3

(5) 

U/M

cn

cn

cn

cn

qt

dz

ea

cn

ea

pk

pk

pk

pk

ea

gr

gr



(1)

Item
Number

6

7

8

9

TM 5-6675-323-14

Section II EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST - Cont

(2)

Level

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

(3)
National

Stock
Number

7510-00-223-6705

7510-00-223-6707

8330-00-965-1722

6850-00-592-3283

6850-01-007-8073

7510-00-161-4291

8305-00-222-2423

8220-00-299-8625

6515-00-303-8250

7930-00-530-8067

3610-01-193-4752

7520-00-285-1772

7530-00-268-3994

7510-01499-3953

7510-01-034-1278

7510-01-035-1317

(4)

Description

Chalk, Marking: red
(81348) SS-C-266, grade A
composition 3

Chalk, Marking: yellow
(79819) T2-1401

Chamois Leather, Sheepskin:
(39428) 7358T11

Cleaner, Lens

Cleaning Concentrate
(79819) 3069 CON

Clip, Paper
(79819) P2-72620

Cloth, Cheesecloth

Cotton, Nonsterile
(81348) JJJ-C-561, grade B

Cotton Swabs

Detergent, General Purpose

Developer, Supply Kit
(03641) 892-185

Dispenser, pressure Sensitive
Adhesive Tape:
(79619) C-22

Envelope, WaIlet
(87263) 1355E

Eraser
(79819) 292-F

Eraser, Film
(79819) 9600 (PT20)

Eraser Kit
(79819) 290-K

Change 1

(5)

U/M

gr

gr

ea

bx

bt

bx

yd

Pg

bg

gl

ea

ea

bx

bt

bx

kt

E-3
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Section II EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST - Cont

(1)

Item
Number

10

11

(2)

Level

C

C

C

C

C

C

C

F

O

O

C

C

C

C

(3)
National

Stock
Number

7510-00-634-5034

6750-0’

6750-0’

-124-3184

-124-3183

6750-01-124-3184

6750-01-124-3180

6750-01-124-3182

6750-01-124-3179

5610-00-618-0258

9150-00-190-0904

7510-01-028-2877

7510-01-070-8947

7510-01-039-5075

7510-01-035-8133

7510-01-035-8131

(4)

Description

Eraser, Rubber
(79819) T9-7099B

Film, Diazo Type, Sensitized:
Black image
(61106) 104A5

Film, Diazo Type, Sensitized;
Blue image
(61106) 202BL

Film, Diazo Type, Sensitized:
Brown image
(61106) 402BR

Film, Diazo Type, Sensitized:
Green image
(61106) 602GN

Film, Diazo type, Sensitized:
Red image
(61 106) 302RD

Film, Diazo Type, Sensitized:
Violet image
(24299) 702VT

Floor patch

Grease, GAA

Ink, Drawing: for drafting film
(79819) 3072-F1

Ink, Drawing: for paper
(79819) 3084-F1

Ink, Drawing: Carmine
(79819) 3080-F1, Carmine

Ink, Drawing: Blue
(79819) 3080-F1, Blue

Ink, Drawing: Brown
(79819) 3080-F1, Brown

( 5 )  

U/M

dz 

ro

ro

ro

ro

ro

ro

gl

lb

bt

bt

bt

bt

bt

E-4 Change 1



(1)

Item
Number

TM 5-6675-323-14

Section II EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST - Cont

(2)

Level

C

C

C

C

C

C

C

C

C

C

C

C

C

C

(3)
National

Stock
Number

7510-01-035-8132

7510-01-036-3726

7510-01-080-1481

7510-01-086-3725

7510-01-035-8130

7510-00-281-2143

7510-00-285-5865

7510-00-285-5866

7510-00-285-5863

7510-00-272-9820

7510-00-285-5864

7510-00-285-5862

7510-00-285-5847

(4)

Description

Ink, Drawing: Green
(79819) 3080-F1, Green

Ink, Drawing: Orange
(79819) 3080-F1, Orange

Ink, Drawing: Red
(79819) 3080-F1, Red

Ink, Drawing: Violet
(79819) 3080-F1, Violet

Ink, Drawing: Yellow
(79819) 3080-F1, Yellow

Lamp, Fluorescent:
(90917) 33026

Lead, Pencil, Graphite: HB
(79819) 2200-HB

Lead, Pencil, Graphite: F
(79819) 2200-F

Lead, Pencil, Graphite: H
(79819) 2200-H

Lead, Pencil, Graphite: 2H
(79819) 2200-2H

Lead, Pencil, Graphite: General
purpose type
(79819) 2200-3H

Lead, Pencil, Graphite: General
purpose type
(79819) 2200-4H

Lead, Pencil, Graphite: General
writing type
(81239) F370-GHB

Lead, Pencil, Graphite: General
writing type
(81239) F350-2H

(5)

U/M

bt

bt

bt

bt

bt

ea

bx

pg

pg

pg

pk

pk

pk

pk

Change 1 E-5
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Section II EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST - Cont

(1)

Item
Number

12

13

14

15

16

17

17A

17B

18

19

(2)

Level

C

F

F

C

C

C

O

O

O

O

O

O

C

C

C

C

C

(3)
National

Stock
Number

6640-00-597-6745

9150-00-261-8326

9150-00-273-2389

9150-00-186-6681

9150-00-252-6382

7530-00-285-3083

8010-01-131-6254

8010-01-160-6745

8010-01-162-5578

8010-00-298-3859

5350-00-619-9166

6750-00-201-0892

6750-00-663-0771

7530-00-871-8310

7530-01-006-4496

7510-00-286-6985

(4)

Description

Lens Paper

Heat Sink Compound

Oil, Lubricating, General Purpose

Oil, Lubricating, 30 wt

Oil, Watch

Pad, Writing Paper
(8D190)M9-21-112

Paint, Black

Paint, Brown

Paint, Green

Paint, Light Green, INT.

Paper, Abrasive

Paper, Copying, Diazo Process:
Black image
(03641) 100S

Paper, Copying, Diazo Process:
Blue image
(03641) 200 SE

Paper, Drawing
(33363) 15-2155, 24x 30 in.

Paper, Graph
(33363) 48-5094,50 yd. Ig;
22 in. w.

Paper, Graph
(33363) 48-6002, 12 in. w,
50 yd. lg.

Paper, Tracing
(33363) 10-9155, 24x 30 in.

Paperweight
(33363) 58-0810

(5) 

U/M

bk

tu

cn

qt

bt

pk

kt

kt

kt

gl

pk

ro

ro

pk

ro

ro

pk

ea

E-6 Change 1
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Section II EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST - Cont

(1)

Item
Number

(2)

Level

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

(3)
National

Stock
Number

7510-00-233-2027

7510-00-264-4610

7510-00-233-2021

7510-00-264-4608

7510-00-240-1526

751 0-00-436-5210

751

751

0-00-275-7212

0-00-174-3205

7520-00-161-5664

7520-01-083-6734

6675-01-107-9678

6675-01-098-1219

6675-01-098-1220

6675-01-107-9679

6675-01-098-122

(4)

Description

Pencil: colored; thin lead
(79819) 1344, blue

Pencil: colored; thin lead
(7981 9) 1800-16, green

Pencil: colored, thin lead, red
(7981 9) 1800-39, red

Pencil: colored, thin lead, yellow
(79819) 1800-5, yellow

Pencil: glazed, thick lead, black
(79819) 1555, black

Pencil: glazed, thick lead, blue
(79819) 1555, blue

Pencil: glazed, thick lead, green
(79819) 1555, green

Pencil: glazed, thick lead, red

I
(79819) 1555, red

Pencil Mechanical: automatic
(81 239) P400

Pencil Mechanical: non automatic
(75364) 5611

Pen Points: rapidometric, pink
(79819) 92J, 0.13 mm

Pen Points: rapidometric, lavender
(79819) 92J, 0.18 mm

Pen Points: rapidometric, beige
(79819) 92J, 0.25 mm

Pen Points: rapidometric, gray
(79819) 92J, 0.35 mm

Pen Points: rapidometric, red
(7981 9) 92J, 0.50 mm

Change 1

(5)

U/M

dz

dz

dz

dz

dz

dz

dz

dz

ea

ea

ea

ea

ea

ea

ea

E-7
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Section II EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST - Cont

(1)

Item
Number

(2)

Level

C

C

C

C

C

C

C

C

C

C

C

C

C

(3)
National

Stock
Number

6675-01-099-3440

6675-01-098-0308

6675-01-098-1222

6675-01-097-4516

6685-01-112-1920

6685-01-113-0856

6685-01-112-1919

(4)

Description

Pen Points: rapidometric
light blue
(79819) 92J, 0.70 mm

Pen Points: rapidometric, orange
(79819) 92J, 1.00 mm

Pen Points: rapidometric,
cordovan brown
(79819) 92J, 1.40 mm

Pen Points: rapidometric,
cerise red
(79819) 92J, 2.00 mm

Pen, Recorder: blue, 0.3 mm
(28480) 5060-6785

Pen, Recorder: green, 0.3 mm
(28480) 5060-6786

Pen, Recorder: red, 0.3 mm
(28480) 5060-6784

Pen, Recorder: 6 pens/pkg
0.3 mm, Violet, Turquoise,
Brown, Burnt Orange, Gold,
Lime Green
(28480) 5060-6894

Pen, Recorder: black, 0.7 mm
(28480) 5060-6890

Pen, Recorder: blue, 0.7 mm
(28480) 5060-6891

Pen, Recorder: green, 0.7 mm
(28480) 5060-6892

Pen, Recorder: red, 0.7 mm
(28480) 5060-6893

Pen, Recorder: 6 pens/pkg
0.7 mm, brown, gold,
lime green, burnt orange,
turquoise, violet
(28480) 5060-6895

(5)

U/M

ea

ea

ea

pk

pk

pk

pk

pk

pk

pk

pk

pk

E-8 Change 1

ea
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Section II EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST - Cont

(1)

Item
Number

20

21

22

23

24

25

26

27

28

(2)

Level

C

C

C

C

F

O

C

F

C

C

O

O

O

F

C

O

C

C

C

(3)
National

Stock
Number

6625-01-107-0338

7510-00-174-7343

8030-00-463-7053

8010-01-193-0520

7510-00-543-6792

8010-01-030-7254

7510-00-255-4560

8040-00-851-0211

3439-00-273-3722

6850-00-274-5421

8010-00-664-5411

6850-00-880-1013

7520-00-281-5895

7510-00-272-9662

5345-00-184-1374

(4)

Description

Pen, Plotter: black, 0.3 mm
(28480) 5060-6787

Pin, Straight
(8D190) P3-780C

Plastic Sheet
(33363) 44-1037

Plastic Sheet
(33363) 44-1507

Potting Compound

Primer

Refill, Ball Point Pen
(79819) VER-4

Resin, Epoxy

Rubber Band Assortment
(8D190) N1-8366-54

Screen, Nylon

(39428) 1017A31

Sealant, Silicone

Solder, Rosin Core

Solvent, P-D-680

Spar Varnish

Spray, Silicone

Sprayfoam Sealant
(39428) 7627T1

Stapler, Paper Fastening, Office:
(8D190) X8-27, gray

Staples, Paper Fastening,
Office Type
(8D190) 8-SF4-5M

Stone, Sharpening
(58692) 42862

(5)

U/M

pk

bx

pk

pk

pt

kt

dz

kt

bx

ro

tu

sl

cn

pt

cn

cn

ea

bx

ea

Change 1 E-9
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Section II EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST - Cont

(1)

Item
Number

29

30

31

(2)

Level

O

F

C

C

C

C

C

C

C

C

C

(3)
National

Stock
Number

5640-00-103-2254

5970-00-926-7218

7045-01-060-6452

7510-00-550-7126

7510-00-234-7960

7510-00-551-9824

7510-00-198-5831

7510-00-272-6887

7920-00-823-9772

4020-00-242-4074

(4)

Description

Tape, Cloth, Duct Sealing, 2 in.

Tape, Electrical, Insulating

Tape, Electronic Data

Tape, Paper
(28480) 82045A

Tape, Pressure Sensitive Adhesive
(99741) P45

Tape, Pressure Sensitive Adhesive
(76381) 600

Tape, Pressure Sensitive Adhesive
(76381) 810

Tape, Pressure Sensitive Adhesive
(76381) 230

Thumbtack
(79819) V6-53

Towel, Paper
(95135) DW61-1 000-22

Twine, Fibrous
(79819) S9-9

( 5 )  

U/M

ro 

ro

ea

bx

ro

ro

ro

ro

hd 

bx

lb

E-10 Change 1 U.S. GOVERNMENT PRINTING OFFICE: 1986 - 652-032/40162



FP-1/(FP-2 blank)

FO 1.



FP-3/(FP-4 blank)

FO-2.



FP-5/(FP-6 blank)

FO-3.



FP-7/(FP-8 blank)

FO-4.



FP-9/(FP-10 blank)

FO-5.



FO-2
FP-11/(FP-12 blank)

FO-6.



FP-13/(FP-14 blank)

FO-7.



FP-15/(FP-16 blank)

FO-8.



FP-17/(FP-18 blank)

FO-9.



FP-19/(FP-20 blank)

FO-10.



FP-21/(FP-22 blank)

FO-11.



FP-23/(FP-24 blank)

FO-12.



FP-25/(FP-26 blank)

FO-13.



FO-2

FP-27/(FP-28 blank)

FO-14.



FO-2

FP-27/(FP-28 blank)

FO-15.



ABBREVIATION/TERM

GLOSSARY

TM 5-6675-323-14

DEFINITION

Absolute Altitude . . . . . . . . . . . A l t i t u d e  o f  a i r c r a f t  a b o v e  s u r f a c e  o f  e a r t h .

Collimation. . . . . . . . . . . . . . To  make  l i gh t  rays  para l le l  by  ad jus tment
o f  op t i ca l /mechan ica l  sys tem.

Constant . . . . . . . . . . . . . . . Factor used to convert  e lectronic measure-
ment  coun ts  o f  ro l l i ng  d isk  p lan imete r  o r
l i near  p robe  to  des i red  phys ica l  un i t ,  such
a s  f e e t ,  i n c h e s ,  y a r d s ,  e t c .

Contour. . . . . . . . . . . . . . . . Closed loop on contour map, plan,  drawing,
e t c . A lso  ca l led  i so rhy thm.

Contour Interval . . . . . . . . . . . D i f fe rence  in  e leva t ion  o f  two  consecu t i ve
c o n t o u r  l i n e s . Sometimes referred to as
s e c t i o n  i n t e r v a l .

Contour Method . . . . . . . . . . . . E s t i m a t e s  v o l u m e  o f  f i l l  o r  c u t  v i a  i t s
con tours .

Cut. . . . . . . . . . . . . . . . . Excava t ion  o r  depress ion- l i ke  fo rmat ion .

Daylighted . . . . . . . . . . . . . . Point  or edge where cut becomes f i l l  or
v i c e - v e r s a .

Default Conditions . . . . . . . . . . Au tomat i c  parameters  and  cond i t ions  fo r  p ro -
gram statements set  by factory.

Differential Parallax . . . . . . . . . Smal l  l inear displacement between same
photographic images on di f ferent photographs
r e s u l t i n g  f r o m  h e i g h t  o f  s u r f a c e .

Diopter. . . . . . . . . . . . . . . . Measurement of  lens power and refract ion.

Fiducial Mark . . . . . . . . . . . . . Marks on edge of photograph to indicate
op t i ca l  cen te r  o f  pho tograph .

Fill . . . . . . . . . . . . . . . . . Embankment or hi l ly  format ion.

Interpupillary Distance . . . . . . . . Distance between center of  observer ’s eyes.

Glossary 1
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GLOSSARY - Cont

ABBREVIATION/TERM DEFINITION

Micro (µ). . . . . . . . . . . . . . . R e s o l u t i o n  f a c t o r  ( o r  p l a n i m e t e r  u n i t )  f o r
l i near  measur ing  p robe  o r  fo r  ro l l i ng  d isk
p lan imete r  a t  spec i f i ed  t racer  a rm leng th .
Represents smal lest  area or length measuring
instrument can measure. Measur ing  ins t ru -
ment emits s ingle pulse count for each
u n i t .

MOS . . . . . . . . . . . . . . . . . . Metal-Oxide Semiconductor.

Pad. . . . . . . . . . . . . . . . . . One contour.

Planimeter . . . . . . . . . . . . . . Ins t rument  tha t  p rov ides  da ta  used  to  es t i -
mate area of geometr ic shape by tracing i ts
boundary  l i ne .

Pr inc ip le  Po in t  o f  Pho tograph  .  .  .  .  .  Cen te r  o f  pho tograph ic  image.

Program Flag . . . . . . . . . .  (Calculator) Memory device, set either true
o r  f a l s e ,  t o  i n s t a l l  d e c i s i o n  c a p a b i l i t i e s
into a program.

Program Statement . . . . . . . . . . . Programming command recognized by plotter’s
i n t e r n a l  c i r c u i t s .

QPS . . . . . . . . . . . . . . . . . . Quantity Processing System.

RAM. . . . . . . . . . . . . . . . . . Reader Addressable Memory. Can be changed
by  opera to r .

R L (or R2 ) . . . . . . . . . . . . . . Ca l ib ra t ion  read ing  o f  l i near  measur ing
probe  represen t ing  to ta l  number  o f  pu lse
coun ts  emi t ted  by  p robe  per  un i t  o f  l eng th
( inches  o r  cen t ime te rs ) .

ROM. . . . . . . . . . . . . . . . . . Read Only Memory. Cannot be changed by
o p e r a t o r .

R T (or R1 ) . . . . . . . . . . . . . . C a l i b r a t i o n  r e a d i n g  o f  r o l l i n g  d i s k  p l a n i -
mete r  represen t ing  to ta l  number  o f  pu lse
counts der ived by measur ing area descr ibed
by  a  tes t  ru le .

Scale Ratio. . . . . . . . . . . . . . Ratio between given distance on map or
drawing to corresponding distance on ground.

Slope. . . . . . . . . . . . . . . . . N a t u r a l  o r  a r t i f i c i a l  i n c l i n e  o r  s l a n t  o f
ground.

Glossary 2



TM 5-6675-323-14

GLOSSARY - Cont
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Statement Parameters . . . . . . . . . F u n c t i o n a l  l i m i t s  o f  e a c h  p l o t t e r  p r o -
g ramming  s ta tement .  Norma l l y  a  se t  o f
t o l e r a n c e s .

Stereo-Pair Photograph . . . . . . . . Photographs taken of same object or area
f r o m  t w o  d i f f e r e n t  p o s i t i o n s .

Stereoscope. . . . . . . . . . . . . . Opt ical  device to apparent ly super impose two
separate photographs.

Stereoscopic . . . . . . . . . . . . . An apparent three-dimensional image obtained
when viewing stereo-pair  photographs.

Subroutine . . . . . . . . . . . . . . D i s t i n c t  r o u t i n e / p r o g r a m ,  p a r t  o f  l a r g e r
r o u t i n e / p r o g r a m ,  t h a t  w i l l  p e r f o r m  i t s  o w n
d is t inc t  man ipu la t ion  o f  da ta  when ca l led
up.

Toe. . . . . . . . . . . . . . . . . . Lowes t  po in t , i n  t e r m s  o f  e l e v a t i o n ,  o f
embankment.

TTL. . . . . . . . . . . . . . . . . . T r a n s i s t o r - T r a n s i s t o r  L o g i c .  I C  c h i p
con ta ins  l i nked  t rans is to rs  to  accomp l i sh
l o g i c  f u n c t i o n s .

X-Axis . . . . . . . . . . . . . . . . H o r i z o n t a l  o r  l e f t - r i g h t  d i r e c t i o n .

Y-Axis . . . . . . . . . . . . . . . . 90°  f rom X-ax is ,  i n  same p lane ,  o r  f ron t -
b a c k  d i r e c t i o n .

Z-Axis . . . . . . . . . . . . . . . . V e r t i c a l  d i r e c t i o n  o r  u p / d o w n .
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