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CONTRACTUAL

"GUARANTEE

.The equipment including all parts and
spare parts, except vacuum tubes, bat-
teries, rubber and material normally
consumed in operation, is guaranteed
fora period of one year from the date
of delivery of the equipment to and
acceptance by the Government with the
understanding that all such items found
to be defectlve as to material, work-
manship or manufacture will be repaired
or replaced, f.o.b. any point within
the continental 1limits of the United
States designated by the Government,
without delay and at no expense to the
Goverrment; provided that such guaran-
tee will not obligate the Contractor
to make repalr or replacement of any
such defective items unless the defect
appears within the aforementioned per-
iod and the Contractor 1s notified
thereof in writing within a reasonable
time and the defect 1s not the result
of normal expected shelf 1life deteri-
oration,

To the extent the equipment, Including
all parts and spare parts, as defined
above, 1is of the Contractor’s deslign
or is of a deslgn selected by the Con-
tractor, it is also guaranteed, subject
to the foregoing conditlons, against
defects in design with the understand-
ing that if ten per cent (10%) or more
of any such said item, but not less
than two of any such item,of the total
quantity comprising such item furnished
under the contract, are found to be
defective as to design,such item will

be conclusively presuvmed to be of de-
fective design and subject to one hundred
per cent (100%) correction or replace-
ment by a suitably redesigned item.

All such defective items will be sub-
Ject to ultimate return to the Con-
tractor. In view of the fact that
normal activities of the Naval Service
may result in the use of equipment in
such remote portions of the world or
under such conditions as to preclude
the return of the defective items for
repalr or replacement without Jeopar-
dizing the Integrity of Naval communi-
cations, the exigenclies of the Service,
therefore, may necessitate expeditious
repair of such items in order to pre-
vent extended interruption of communl-
cations. In such cases the returp of
the defectlve items for examination by
the Contractor prior to repalr or re-
placement will not be mandatory. The
report of a responsible authority, in-
cluding details of the conditions sur-
rounding the failure,will be acceptable
as a basls for affecting expeditious
adjustment under the provisions of this
contractual guarantee.

The above one year period will not in-
clude any portion of tlme the equip-
ment falls to perform satisfactorily
due to any such defects,and any items
repaired or replaced by the Contractor
will be guaranteed anew under this
provision, '

- ekkeokeok

Report of failure of any part of this
equipment,  during 1ts service- 1life,
shall be made to the Bureau of Shlps
in accordance with current instruc-
tions. The report shall cover all
details of the failure and give the
date of installation of the eguipment.
For procedure in reporting fallures
see Chapter 31 (mimeographed form) of
the Manual of Engineering Instructions,
or Bureau of Ships Radlo and Sound
Bulletin Number 7, dated July 1, 1942,
or superseding instructions.

Contract No.
Date of Contract

(Month, Year)
Serial number of equipment
Date of acceptance by the Navy__ .
Date of delilvery to contract

destination
Date, of completion of \
installation
Date placed in service

Day,

Blank spaces in this book shall be
filled in at time of Installation.

v

Operating personnel shall also mark
the " date placed in service " on the
date plate located below the model
nameplate on the equipment,using sult-
able methods and care to avold damaging
the equipment, ;

All requests or requisitions for re-
placement material should include com-
plete descriptive data covering the
part desired, in the following form:

1. Name of part desired

2. Navy Type numbers (Including,pre-
fix and suffix as applicable)

%, Model designation (including suf-
f£ix) of equipment in which used.

4, Symbol designation of part

5, Manufacturer’s Drawing Number

6. Rating or other descriptive data

7. Commercial designation



. WARNING

THIS EQUIPMENT EMPLOYES VOLTAGES WHICH
ARE DANGEROUS AND MAY BE FATAL IF
CONTACTED BY OPERATING PERSONNEL.
EXTREME CAUTION SHOULD BE EXERCISED
WHEN WORKING WITH THE EQUIPMENT.

Since the use of high voltages which
are dangerous to human 1life 1is nec~

essary to the successful operation

of the equipment covered. by these
instructions, certalin reasonable pre-
cautionary measures must be carefully
observed by the operating personnel
during the adjustment and operation
of the equipment. ,

Be sure that the equipment has been
disconnected from power source before
removing case. .

while every practicable safety pre-
caution has been incorporated in this
equipment, the following rules must
be strictly observed:

KEEP AWAY FROM LIVE CIRCUITS. Under
no circumstances shou any person
be permitted to reach within or 1In
any manmner gain access to the enclo-
sure with power supply liae switches
to the equipment closed; or to approach
or handle any portion. of the equip-
ment which is supplied with power, or

to connect any apparatus external to

the enclosure to circuits within the
equipment; or to apply voltages to
the equipment for testing purposes
while any portion of the shielding or
enclosure is removed or open. Wherever
feasible in testing clircuits, check
for continuity and resistance rather
than directly checking voltage at
various points.

DON’ T SERVICE OR ADJUST ALONE. Under
no circumstances should any person

reach within the enclosure for the
purpose of servicingor adjusting the
equipment without the immediate pres-
ence or assistance of another person
capable of rendering aid.

THE ATTENTION OF OFFICERS AND OPER-
ATING PERSONNEL IS DIRECTED TO BUREAU
OF SHIPS MANUAL OF ENGINEERING IN-
STRUCTIONS, CHAPTER 31 (MIMEOGRAPHED
FORM) OR SUBSEQUENT REVISIONS THEREOF
ON THE SUBJECT OF "RADIO - SAFETY
PRECAUTIONS TO BE OBSERVED."

AN APPROVED POSTER ILLUSTRATING THE
RULES FOR RESUSCITATION BY THE PRONE
PRESSURE METHOD SHALL BE PROMINENTLY
DISPLAYED IN EACH RADIO, RADAR OR
SONAR ENCLOSURE. POSTERS MAY BE OB-
TAINED UPON REQUEST TO THE BUREAU OF
MEDICINE AND SURGERY.

Rokokokk
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1.

SECTION 1

INTRODUCT1ON

This 1instruction book 1s 1ssued

as the general basic publication for
the equlipment involved.

2.

This Bureau of Ships publication

contains instructions for Operation,

1.

Maintenance,and Qverhaul of the Navy
Model 0Z-1 MULTI-~TESTER,manufactured
to the Bureau of Ships Specification
No. RE-13A 811 B by the Hickok Elec-
trical Instrument Company,Cleveland,
Ohio. :

* % k * %

" SECTION |1

DESCRIPTION, OPERATION, AND ADJUSTMENT

GENERAL DESCRIPTION

(a) THIS INSTRUMENT IS TQ BE QOPER~-
ATED FROM 60 CYCLES, 110-150 VOLT.

X"

POWER SOURCE.
TYPES OF TUBES INVOLVED

" (a) Two rectifier tubes, an 83mer-

cury vapor type and a *5W4 high
vacuum type, are used to supply
plate and grid voltages.  .These
tubes are included as part of the
instrument.

(b) Two #6H6 dlode tubes are used

in the rectifying system of the
A.C. voltmeter instead of the us-~
vwal copper oxide rectifiers, This
avoids burn outs which are fre-
quently experienced when copper
oxide rectifiers are used. The
6H6 tubes are matched at the fac-
tory. Failure of the 6H6 Tubes 1is
very rare.

* - Types 5W4G,5W4GT or S5Y3GT can
tgebsubstituted for the type GSW4
ube.

# - 6H6QT can. be substituted for
the type 6H6 dlode tubes.

FUNCTIONS OF THE VARIOUS CONTROLS:
(@) The .selectors "A" and "B" con-
térol connections to the socket con-
acts.

(b) The center switch in the top
row controls the filament voltage.

(& The potentiometer "L" controls

the sensitivity of the micromho
meter. This knob 1s always set at
60 (Gm) when reading micromhos.
The micromho switch to the right
of the large meter selects the mi-
cromho scale to be read. When set
on 3000 the meter scale 1s read
0-3000 as printed on the scale.
When set on 6000 the scale 1s read
0-600Q, 'etc.

(d) The figures on the tube data
chart under the heading "L" are to
be used for setting the "L" knob
when it 1s desirous to have the
readings: show in the RED - GREEN
sector of the meter scale. WHEN
USING . THE RED - GREEN SCALE THE
MICROMHO SWITCH IS ALWAYS SET ON
3000,

(e) The potentiometer "R" controls
the "C" bias on the grid of the
tube under test. A change in "C"
bias causesa chan.ge in mutuyal con-
ductance. The " settings as
given in the tube data chart are
the same whetherwsing the micromho
scale or the RED - GREEN scale.

() The Short Test =~ Tube Test
switch 1s used in checking t ubes
for shorts or™Makages. Turn the
switch successively through tne
positions 1 -2 - 3 - 4 - 5 while-
watching the neon lamp. If the
neon lamp burns continuously in
any one of the five positions the
.tube contains a "short". An in-
stantanecus flash-of the lamp as
the switch is turned is to be dis-
regaraed. This 1s caused by the
charging of a condenser inthe cir-:



cuit. Intermittent shorts can be
detected by tapping the tube with
the finger while the switch is be-
ing turned.
from shorts, turn the switch to
"Pube Test" position for Quality
test. See "Noise Test". The short
test lamp is a 1/4 watt,110 volt,
.candelabra base neon signal lamp
made by the General Electric Com-
pany, - G.E.Type T4-% Bulb, NE-45.
This lamp will last indefiniltely
unless broken.

NOTE: On account of cross connec-
tions and taps within some of the
later tubes the neon short lamp
will glow on certain positions of
the short switch. Speclal nota-
tion is made 1n the right hand

If the tube 1s free.

colurm of the data chart opposite

these tubes.,

(g) The Fuse Lamp is a standard
#81 auto bulb. )

(h) Line Adjustment. Standard volt-
ages on the tube elements are se-
cured by means of the "Line Adjust-
ment"™ knob, A special line voltage
meter 1s mounted in the upper left
c¢orner of the cabinet. Insert the
tube in the socket and adjust the
Knob untii the pointer of the small
meter 1s exactly over the red line
on the meter scale. This meter
will also read the exact voltage
of the power source when the "Line
Test" button 1s pressed.

(1) The ON-OFF switch 1s for turn—
ing the power On or Off.

SJ) There are two buttons marked
Rectifier Test". The one marked
"STD."(standard) is for all fila-
ment or heater type rectifier tubes.
The button marked "0Z4" is used
when testing gaseous cold cathode
rectifier tubes such as 0Z3-0Z4.
Rectifier tubes should read In the
GREEN sector of the scale 1f satls-
factory. Separate tests are made
for each plate of full wave rectl-
fier tubes.

(k) The button marked "Ampl.Test"
is used more than any other. On
the tube data chart the symbol
"AMPL" under the heading of Nota-
tions, means that this button is
to be pressed for ameter reading.

(1) Gas Test. A tube can be check-

ed for gas content . as follows: Set -

the "L" potentiometer on Gm, Set
the micromho range switch on 3000.
Hold down the Gas No.l button and

adjust the "R" knob until the large

meter reads 100 micromhos.  Con-

tinue to hold down Gas No. 1 and

press Gas No.2 button, If the mi-
cromho meter moves more than one

scale division up the scale the

tube contains too much gas. Some -
tubes such as the #45 and #71A can-

not be brought down to 100 micromhos

by turning the "R® knob. In thal

case turn "R" to 82 and test for

gas. Some tubes develop gas after

being heated for a period of time.

If a tube is suspected allow it to

heat for a few minutes.

(m) Diode Test. The Diode Test

button is to be pressed when test-

ing a diode element of a tube.
This places a low voltage on the
element as recommended by the tube .
manufacturers. DO NOT PRESS AMPL.
TEST OR RECTIFIER TEST BUTTON when,
testing adiode element as the high.
voltage applied will paralyze the
delicate cathode.

(n) colored sockets (red and ivory)
are provided for certain tubes.
The word "Red" or "Ivor" following
the tube type number in the tube
data book signifies that the tube
is to be inserted in the appropri-
ate colored socket. The black
sockets are to be used for all
ordinary tests.

(o) When operating asa Tube Test-
er, the master switch in the lower
right hand corner of the control
panel is set on TUBE TEST. The
capacity switch 1s set on NORMAL
at all times except when measur-
ing capacity. ‘

VOLTS,01-11‘18,'CAPACITY,MILLIAMPERES,
DECIBELS AND INDUCTANCE.

(a) The analyzer section of the Navy
Model 0Z-1 MULTI-TESTER Is entire-
1y independent of the tube test
section but employs the same in-
dicating meter. The rectlfying
elements used in this tester when
measuring A. C. voltages are type
6H6 diode tubes instead of the
usual copper oxide rectifiers. In
the tube test position of the mas-
ter switch, the heaters of the
diode tubes are not connected. On
ohms and volts,the heaters of the
diode tubes are connected in the
circuit. It requires approximately
10 seconds for the diodes to reach
normal operating temperature. An
entirely new circuit 1is employed
in the analyzer section of the Navy

‘Model 0Z-1 which avolds the disad-



vantages of copper oxide  rectl-
fiers, at the same time securing
a linear scale for A. C. volts..

(b) In the lower center of the tube
tester panel there are three rows
of pin jJacks. The top row is used
in measuring D.C.volts.
dle row 1s used in measuring A.C.
volts and the bottom row -1s used
in measuring ohms and milliamperes.

VOLTS D.C,

(c) Set the master switch on Volts
D.C., The pin Jack in the top row
at the left is negative. The ranges
secured are 0-20,0-200,0-500 and
0-1000 volts. The pin jacks num-
bered 200,500 and 1000 are common
to both D.C. and A.C. volts. The
meter resistance is 1000 ohms per
volt on both the D.C.and the A.C.
ranges.

VOLTS A.C.

(d) The power must be turned on
for A. C, volts in order to heat
the 6H6 diode tubes. Set the ca-~
pacity switch on NORMAL, The pin
Jack to the left of+the middle row
marked plus-minus - 1s the common
terminal, When using the 20 volt
range, the master switch is set on
Volts A. C. 20,

When using the A.C, voltage range
200 or higher, the master switch
1s set on Volts A, C. 200 -~ 500 -
1000.

OHMS

(e) Ohms are measured In three
overlapping ranges, the center
scale readings of which are respec-
tively 30, 300 and 30,000 vhms. The
scale on the meter is read direct-
1y when the master switch 1s set
on Ohms X1 and the connecting leads
are placed 1in the corresponding
pin jscks. To measure lower re-
sistance, move the connector lead
from the pin Jack marked X1 to the
pin jack marked + 10. Then the
center scale reading of the meter
is 30 ohms. In this position, re-
sistance as low as 1/10 ohm can be
estima ted. The third range of- the
ohmmeter multiplies the scale by
100, . In this range, the center
reading of the scale 1s 30,000 ohms
The connecting leads are placed in
the corresponding pin Jacks. In
this position, reslstance as high
as 5 megohms can be measured. 5

The mid--

-

megohms is the mark on the meter
scale midway -between 20,000 and
INF., To operate,throw the master
switch to the range desired. The
pointer of the meter will move to
the end of the "Ohms" scale marked
infinity (INF). By means of the
"Iine Adjustment® knob bring the
polnter of the meter exactly over
the "INF"mark. Resistance is then
determined ty comnecting the flex~
ible 1ead wires to the resistor
being measured and noting the read-
ing of the meter on the ohms scale.

TO_CHECK LEAKAGE OF
ELECTROLYTIC CAPACITORS

(£) Set the master switch on OHMS
X 100. Adjust the meter to "INF".
Place one connecting lead in the
pin jack marked "OHMS O" and the
other lead in the pin jack marked
"OHMS X 100". The pin jack marked
"O" is to be connected to the nega-

-tive terminal of the electrolytic

capacitor, the X 100 Jack 1s con-
nected to the positive terminal,
When connection {s made to the
electrolytic capacitor, the pointer
of the meter will drop back about
half-gscale then gradually rise to -
about 2 megohms if the capacitor
leakage is normal. If the capaci-
tor 1s OK for leakage, check for
capacity as explalined.in the fol-
lowlng paragraph.

CAPACITY

(g\/) .01. Set the master swiich on
Volts A.C. 20 CAP.

.02, Adjust the small 1line test
meter to the red line by means of
the 1line adjustment knob.

.03, Place the connecting
ieads in the pin jacks marked "Ca-
pacity". For electrolytic capaci-
tors, set the capacity switch on
CAP.X1. Capacity can then be read
directly in microfarads on the
scale of the meter. In checking
smaller capacitors, set the capa-
clty switch ma CAP,+10., The scale
reading 1is then, of course,divid-
ed by 10. -

.04. NOTE: Set Fil. Switch on
"OFF": when checking capacity.

INDUCTANCE

(n) .o1.
tance of choke colls,

In measuring the induc-
place the



comecting leads in the pin Jjacks
marked "CAPACITY". Adjust the meter
to red line as for capaclty, see
paragraph (g) .02 above, Set the ca-
pacity switch on Capacity + 10.
Connect the ends of the leads to
the terminals’of the choke and read
the capacity scale on the meter.

.02. EXAMPLE - If the meter
reads .4 microfarads, divide this
into 7.04which gives 17.6henries.
In like manner, when measuring
chokes of any size divide the read-
ing in microfarads into7.04 which
will give the result in henries.

.03. COnversionl table for In-
ductance Values. :

CAPACITY READING INDUCTANCE
M. F. HENRIES.
.1 - 70.4
.2 - 35.2
.3 - <3.4
4 - 17.6
.5 - 14.1
06 - 11.7
.7 - 10.1
.8 - 8.8
.9 - 7.8
l.o - 7.0

[

ACCURACY OF NAVY MODEL QZ-1
' MULTI-TESTER
(1) The Navy Model 0Z-1 MULTI-TEST-
ER on a percentage of full scale
angular deflection 1is accurate as
follows:

volts - A.C.- 5% Ohms - 5%
Volts - D.C.- 3% capacity - 5%
Milliamperes~ 3%

MILLIAMPERES D.C,

IN MEASURING MILLIAMPERES,BE SURE
TO TURN THE OFF-ON SWITCH TO "OFE
POSITION.

(3) To measure D.C. milliamperes,
set the master switch on Ohms +
10. There are two scales available,
for D. C. milliamperes, namely,
0-20 and 0-200. To use the 0-20
scale, the pin jack marked "Ohms
O" is the negative terminal. The
pin jack marked Ohms + 10 is the
positive terminal. The capacity
switch must be set on Normal., Mil-
1iamperes are read on the voltmeter
scale numbered 0-20. To use the
0=-200 milliampere scale, the pin
jack marked "Ohms O" is the nega-
tive terminal and the pin Jack
marked "MA-200® is the positive
terminal, Miiliamperes 1in thils
case are read on the voltmeter
scale numbered 0-200.

-4 -

DECIBELS

(k) (.01) The term "Decibel® is
relative and the point selected
for comparison, zero decibels, can
be any level of power. However,
it has been agreed that zero de-
cibels shall be represented by the
power expended by 1.73 volts across
a reslstance of 500 ohms, or 6
milliwatts. This voltage 1s the
A. Co component, and must be mea-
sured by a meter that does not re-
spond to direct currect, if direct
current 1s present. This is true
of the 0-20 volts A. C. range of
the Navy Model 0Z-1 MULTI-TESTER.

A good way, when aligning receiv-
ers, is to:

(.02) Disconnect the voice
coll of the spesaker.

(.03) In parallel with the
primary of the regular audio trans-
former connect an audlo transformer
with an multi-tapped secondary.

The multi-tapped transformer should

have about 3000 turns in the prim-
ary. The turn ratio of each tap
should be known.

(,04) The ratlo to beused can
be determined from the following
formila: :

Where: T = turn ratio

R = plate re-

sistance of

powsr tube.

(.,05) Example 1: - Power tube

is a single #45. Then R 1s 2000
ohms, and - ‘

/2000
T 06 = 2 = turn ratio

(.06) Example 2: - Power tubes
are two #45’s in push pull. Then
R is 4000 ohms, and

/4000 '
T m 00 = 2.8% = turn ratio

(.07) When the proper turn ra-
tio has been determined connect a
resistance of 500 ohms across the
taps of the transformer which are
nearest %o the computed ratio.
These ratios are not critical so
if the computed ratlos were 2.83,
connection could be made to the
%:1 ratio taps, etc.

T Y500

(.08) Connect the 0-20 range
of the A. C. voltmeter across the



5.

500 ohm resistor. The decibel out-
put of the receiver 1is found by
consulting the Conversion Table
for Declbels,which is printed be-
low,

CONVERSION TABLE FOR DECIBELS

1 - RELATIVE LOUD-

VOLTS = \"NFSS AT 400

DECIBELS| ACROSS | GYorES WITH
500 OHMS :

SAME SIGNAL
10 .55 48.
9 «61 51.
8 69 54.
7 e 58.
6 «87 83,
5 «97 67,
4 1.09 73
3 1.23 79.
2 1.38 85.
-1 1.54 92,
0 1.73 100.
+1 1.04 108.
2 2.18 117.
3 2.45 1z8.
4 2.75 139,
5 3.08 150.
6 3.46 168.
7 3.88 186.
8 2.35 207,
9 4.88 2%0.
10 5.47 256,
11 6.12 285,
12 6.89 314,
13 7.74 2581,
14 8.68 388.
15 .74 232,
16 10.93 482,
17 12,26 535,
18 13.76 593.
19 15.44 658.
- 20 17.32 730,
51 19.43 805.

The sensitivity of the humsn ear
varies with frequency, also with
different sound levels, As an
average, an increase of 24 decibels
in power will produce asound that
appears to be 10 times as loud as
the original sound.

TO CHECK HIGH RESISTANCE:

RESISTORS FROM 2 TO 25 MEGOHMS MAY
BE CH=CKED AS FOLLOWS:

(a) Be sure that the resistor is
not connected in parallel with an-
other resistor, condenser, etc.

{b) Make Line Adjustment the same
as for tube testing. See paragraph
3 (h), page 2.

6,

) Set Master Switch on Volts
C.rzooo
)

(
A,
(d) Set Selector A on 1, Selector
B on 6.

(e) Furnished with the Navy Model
0Z2-1 MULTI-TESTER is a special test
cable. One end of the cable 1s
equipped with a 5 pin plug. The
black wire terminates in a pin. tip.
The red wire terminates in an alli-
gator clip.

(£) 1Insert the plug in the 5 pin
socket. Insert the pin tip in the
plus-minus (=) pin Jacke.

(g) Connect the aliigator clip to
one -terminal of the resistor to
be measured. Insert one. of the
voltmeter leads in the 200 V. pin
Jack ard hold the prod on the other
terminal of the resistor to be
measured.

(n) Press the 0Z4 Rectifier Test
button and note the reading of the
voltmeter on the 0-200 volt Scale.
The value of the resistor is found
in the table below:

RESISTANCE VOLTMETER READING
IN MEGOHMS ON 200 VOLT SCALE
2. 28.
2.5 22,
3. 18.
4. 14.5
5. 12.
6. 10.
7. 8.5
8. 7.5
g' 6.5
10. 6.
12, 5.
15. 3.5
20, 2.5
25, 2,

HUM IN FILTER SYSTEM
HUM VOLTAGE_IN THE FILTER SYSTEM

CAN BE MEASURED AS FOLLOWS:

{a) Disconnect the antenna and
ground wires.

(b) Turn down the volume control.
(¢) Turn on the power.

(d) Connect the 0-20 volt A. C.
range of the Navy Model 0Z-1 MULTI-
TESTER from plate to cathode of
any socket in which it is desired
to check hum.



(e) The meter reads ripple volts
directly. Disregard the swing of
the pointer as connection is first
made. The 0-20 A.C. voltege range
does not respond to direct current.

TO CHECK SMALL CAPACITORS:

Capacitors from .0001 to 05 M.F.
may be checked as follows:

(1) Make Line Adjustment the same
as for tube testing. See paragraph
3 {(h), page 2.

(2) sSet the master switch on A.C.
Volts 200.

(3) set the Selector A on 1, Se-
lector B on 8.

(4) Furnished with the Navy Model
0Z-1 MULTI-TESTER 1s a special cable
One end of this cable is equipped
with a 5 pin plug. The black wire
terminates in a-pin tip. The red
wﬁ‘e terminates in an alligator
clip.

(5) Insert the plug in the 6 pin

socket. Insert the pin tip in the
plus-minus (*) pin jack.

(6) Connect the allilgator clip to
one terminal of the capacitor to
be measured. Insert one of the
voltmeter leads in the 200 V. pin
Jack and hoid the prod on the other
terminal of the capacitor.

(7) Press button marked Rectifier
Test,STD. and note the reading of
the voltmeter., The value of the
capacltor 1s found in the table
below,

CAPACITY IN VOLTMETER READING

M. F. ON 200 VOLT SCALE
+0001 1.5 Volts
.0002 3. "
.00025 3,5 "
.0005 7. "
.001 13, u
+002 25, "
,003 27. "
.004 49, "
.005 59, "
.006 70. "
.007 Vi u
.008 85, "
.009 92, "
.01 99, "
015 125. "
.02 139, v
,025 147, n
.03 153, "
+035 156, "
.04 160, :

05 1s62.

(8) By pressing AMPL Test button
the meter will show directly the
leakage current of paper capaci-
tors. The point 200 (on the 1000
volt scale) indicates 200 micro-
amperes; the point 100 indicates
100 microamperes, etc.

LOCATING SHORTED ELEMENTS: In the
following table, (X) under any

-SHORT-TUBE TEST switch position

indicates that neon lamp burns in
that position.

SHORT-TUBE TEST SWITCH POSITION

Kind of Short 1234l 5
FIL. - CATHODE x| x
FIL. - GRID XiX| X
|FIL. - PLATE x|x|x
FIL. - SCREEN X|x x| x
CATHODE - GRID X
GRID - PLATE X|x (X| X
GRID - SCREEN x
PLATE - SCREEN X X[ X
CAP - FIL. - | x X|x|x
CAP - GRID XX X
CAP - CATHODE X|X|x X
CAP -~ SCREEN X .-x
CAP - PLATE X
SHELL - FIL. X
SHELL - PLATE X|Xx
SHELL - GRID x| |x|x|x
SHELL - SCREEN X|xX|x|[x| X
SHELL - CATHODE X X| X
SHELL - CAP XXX




BALLAST TUBES

4

INSTRUCTIONS FOR TESTING "BALLAST

TUBES" IN THE NAVY MODEL 0Z-1 MULTI-

TESTER.

In the following table of settings, an
"X" under any SHORT-TUBE TEST switch
position indicates that the neon
lamp will 1ight in that position with
Selectors "A" and "B" set as shown
following the tube type number. Cer-
tain ballast tubes have complicated
internal connections, such as the K36H,
have three selector settings for com-
plete test.

Nolsy ballast tubes are detected
by using the Noise Test, the same
as for other tubes. Tap the tube
with fingers while making test.
(See Noise Test, below.)

NOTE: WHEN TESTING BALLAST TUBES AL-
WAYS SET THE PILAMENT SWITCH ON "BLST"
POSITION. SHORT-TUBE TEST SWITCH IS
NOT TURNED TO TUBE TEST POSITION.

NOISE TEST

The two Jacks Just above the left
top of the control panel are provided
for the noise test. By connecting
these jacks to the antenna and ground
posts of any radlo receiver, 1loud
crashes of static will issue from the
loud speaker, if the tube under test
contains loose, Jjangling elements,
when the tube 1s tapped by the finger
as the SHORT-TUBE TEST switch is turned.
Intermittent contacts too brief for
the neon lamp to detect may be de-
tected in this way. The r.f. stages

- of the radio receiver will not pass

the 80 cycle hum which is present in
the short test circuit of the Navy
Model 0Z-1 MULTI-TESTER.

8. BALLAST TUBES

SELECTOR  |SHORT-TUBE TEST SWITCH POSITION|
TUBE TYPE

A B 1 2 3 4 5
1A1-1B1-1C1-1E1-1F1-1G1-1J1-1K1-1L1-1N1-1P1-1Q1-
IR1G-151G=1T1G~1U1G~1VI-1Y1~1Z21-2. s e seevannrans o1 1 X X X X
OUR224 4 00 esrennnns teesereonseacncases eesreeanes 3 1 X X | X X X

2 |12 |} X X X X X
2IR21Z2¢a.nnss. Ceresenennes cerees Ceeeesensenes e |13 2 X 3 X x x
Baeeenans tebecsnasusssenses Cereenenans ceesenaeee| 1 1 X X X X
0BG eenennnses  erreesseeesesenanennns teveseeesae] 1 1 X X
A s e e esenanenensnsasensasnesnannnns teeneeeen| 1 1 X X X X
- F- - S eeteteenarareneaens ceeeees] 1 1 X | x
E6ARe e vocrnannnnnns eeeeieieesenaarasenanaas 1 1 X
eBoD e e e eeeessensasasasssosensessnssensnsnean L]l 1 he X
TOA = 10AG e eunvenncensceeoreansananonanns U o1 1 X X
L0ABu e s eseeeenenrosansnannens Ceeeeneracnteeeeans 1 1 X X X X
KI7B = ML7C = BML7Cu st esecsncnonennsesanesenss N 1 X X X X X

4 4 X X X X
ML7HG = M17Heeseesenns eeeeeraenens  eeeeeesees ..l4s 1 X X X

7 |12 X X X X
K23B = K23C — KK23B = KXBOCoeeveovvssssnernensae| B 1 X X X X

4 4 X X X X
mOH'..l' ..... CI R I IR 2R IR A 2 " EEEREEEEERE N E NI I A I A B I N A NN N 5 l X X X

7 |12 X X X X X
SOA - I(zoA ................................. T R ) 1 l x x

3 1 X X X X X
mOD.I'.lt‘.I'.'..l....ll-.....“........ s oo e {3 12 X X X x X
BEA - B3MGesasesresnannes Ceeeenes eereeneannan |1 1 X X
KB4Busereensanonnns Ceeneeseecenanens cerresseness| B 1 X X X X X

-7 -




NAVY MODEL 0Z-1 MULTI-TESTER

BALLAST TUBES - cContinued
SELECTOR SHORT-TUBE TEST SWITCH POSITICNI

TUBE TYPE
' 1 2 3 4 5

X
X

36A..0.--~oo-oo..‘l--ooo.-oooaccoouoo-o--oo'.o.

K36B-BK36B~L36B-M36C~EM-36C-L36C—KXB36Ce e e s v enes

KXZ’DGA.........-...............o.--..--o........

56D - I-st-.O.....000...’0...";.....0'.0..‘0..

BSDJOQODC.0.....0.‘0;............l....0.0..‘..

PAbAPd | BAPd [ P4 | P4 (M4

K36H - Mst - mmoooooo‘.ooo'uootcuonco--.u.o '

144031 - MOSZ---..;c--'.--‘.-ooo¢c-n---oo.oonl.

Bababd | bababd | babend [ Babe | e [ 3¢
Pabdbd | babdbd | baBdBbd | Bybd | 4 | 4
babdbd | DAbabd | pababd | babd | be | ¢

..

be [ Bababd | bd B4 | BaBdbe | BB

QA..I'-.".cnoconcoto.c.o---o.‘oo_.oc.oo.'!t...

QA]-.QO'.--0'.0---.--.--‘....uhoo.t..otco..oo..
4:2A2 - 43B2.............---....................
K42B-L42B-M42B-KX42B-1.X42B~LA2BX~K42C-142C-1142C

BK&D - KQD - LAQD.....-..--..7-....o..-....-.

—Amy

1‘X42D"" IJ42DX-..-.oooooob-"q;.---o.-o-oav.-occ.o

P Rabd ] BB | B B D] B[ PEPdPe | 4

K42E - L42E.....,.....--.o.....o.....-o......_.. ‘

I-AZFtootoo.oooooo'-oI--.o.c-oo-ooo-o;.uo:..o..n'

)

EHp » g EH | H.H pgw EHp “mm sw | Hw

&I‘IA - K42HJ - WH - M@m‘.oooo-oc--co-.-ncvo

——t—

m@c.‘.... ........ PEREEEE NI I I S B A B

PAbAbd | B | PabdDS | D4 | DA | AP BABd | P4 | P4
bAbdbd | bd | DADADd | DA | DA I BABd | BABd | P | D
PAPdbd [ P | PADED | P4 I Dd | PG| PEN | B4

[

L4281..-.-....o....--.....-....-o-...o.........

—r—

- 49A - 49AJ - K49A.J.'..ooo.coooooo‘oo.--o.-c'nno

R T e S NIRRT A

m(4~9A..--.....c-...o-.--........-o--..--.......

49A1¢...00...-0.00.00c.n.ca!-o.'-looot‘.cnnoo'cn

Gilr|olr|pad|a|lvon | wla | relae| e |l =] =P | Qon loah |00 [ [0 (=]

b | o [ | O | e
VR VS EVR NN ISTHI V) VN W

bl
tad
>4
tad

49A2 - 4‘9B2...'0.lol....lt‘e'...l'...l.b'l'.".'

K49B-149B~-M49B-BMA9R-K49C-L49C~MAOC~EM49C—
BK490-K49E-'I-49E000¢0-O.io!.lo‘lc00000---.'.-Q..

~

bRl

~r =

K49D - BK49D - MgD‘.lo.ﬁlottoouoioclo-oo.-o...l

MQF...o.o-.ca.o.ooooooo.-.o.n--too.-ocoootoo..

M49H - mgm...-....-....-.....n..............

——

ba | Dabdbe | b4 | babd | b4
o | 5a pa ] ba | nape |2

Hlgoe | as s
o Bee | o | B |-
PR TV HN.N
B | bababd | be | Bdbd Q

KZ49B - 1{2490..--......0..-...--.--...-.....a--
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NAVY MODEL 0Z-1 MULTI-TESTER
BALLAST TUBES - Continued

TUBE TYPE

E

SHORT-TUBE TEST SWITCH POSITION

2 5

K@m - IMQOCCOQOQODQJ-.cu.c‘.oo.-..-..c..'..

)

149&..-oo-......c.'oo..o..-od.o-.c...on.c.a..

49AJ - m.ouooo--.ocoo..-o-o...-go-o.o.--o.

KX4QB - le49B - Ix490.-....-....-.....-...-...

I.AQDJ.-O.o..c.o.oc-’CI.o......o..c......oo-.lo

m‘ocnootopaocooco9.0--'.0.-.........o-a....

mAzoo00..-....0.-0-.000..O.oo...o..c.o..o....

50m - 50&....,......--..-...-.........--..

mn....o.o-oc..-o..o..c.oo...auo-.o..o-.o-..

b | b4 | bd [ bdbdbd | baDdPd [ bd | P4 [ PaDdbd [Ddbd [ i
bd | b4 |pdbdbd [ babdbd | bd | D4 | PADdbd 1hdbd

KSZH - m....onocooonoo---oo.oo--...c--o-...

K54B................-.......-........-....-...

VR FUTVIVR RVN VR RV [TVIVR EVIVIVN V) VR FVICIVR FOTON g
b [ papdbd | 54 | b4 | D [Dababd | DaDadd | be | Ba | DaDdpe | Ddbd
b | bababa | B4 | be | bd [banabd | Babdbd {24 | b4 | Dabade D44 | &2

55A - KSSA...-.-'oo‘-oc..polo.c.c..of..........

b | b4 [ M

55A10'.loo...a...'.a-a.-.oococan..-tcon-.--¢.'

szs.ﬁ...--......o.-.. EE R X ER SN N RN RN RN X AR N

55B—K55B—1155B-3155B—155m—11553.....;.........

55A2 - m.oo..‘.-o....-.n-ton..-no.c-oo.c.ol..

KB& - L55C - szsco..........-...............

LR AR B ]

mPl--Icncc..QA‘..‘.luhonlc..-‘cl..-lco...c. .

K55D - 11559.........‘..-..-.....-....--.---....

| ——

155E - l‘ﬁSE.....-...................-...--....

P | bdbd {hdbdbd [P [ Bd | bd | Bd | B4 [ B4 | Pd | B4

m - m - BIJSSF.-)....--..‘.-.--o-a.-aoo--..

E(SSH - %H -Tﬁs_m....-..-..a-..--.-..-......

L55Sl - 1-55&-..-.---o.o-.-oooo-oo---nccooo.c-

60R3m....-.......---.....c..--..--..o.-...-..

B | bababd | Dababa | b [ B4 | Beie [Pabdpg [ B4 [ D4 | B4 | e
Bd | bdbdBd [ DdBdbd | Bd | Bd | babd | bdbdbd [ b [ Bd | B¢ | bd
b [ babdbd | Dd B4 | B {4 | Dabd [bababd (b4 [ 24| B4

P I hdbdbd [ Ddbabdd ) B T hd | PB4 (P

64.23.0._.'.no--...O‘.....O..l..l'.dI"!.I-‘l..

67A.‘0........‘l.Cc.“...'.."...lll..‘l0.0o...

K6'7B - mooooo-aocoo--o--o-oc-oo-ooo.n--.a.o

Lm - K”@ - L”m - Cx74c.-........‘-...o.....

Qe || R0 [ ha [RoR | 6] RO [RER [0 [] 6 R0 [ R0R R TReD 0k [0 RGN (0

el | aRe Bea o | | B loPR r e m | s |ml e | Brn |||~ | aoBe [ Bow (= e ek (B |w

P4 ) bd ) B4 | B4 D4 | babdld | P

[
©
|



NAVY MODEL 0Z-1 MULTI-TESTER
BALLAST TUBES - Concluded

TUBE TYFE

SELECTOR

SHORT~TUBE TEST SWITCH POSITION

A

1 2 3 4 5

80A-.onoo.c¢u¢.--.oa-.ooo-tc-clcclo-oonn--c...

X

K798 — KS8OB - MBOB — K8OC - KXB0B — L8OB......

X

KBOF...I.II..'.II...-.‘000.‘0..0.‘0.'0!.-000..

KX87B - LX87B - Lgquoco-ocooc.‘o-ooocnncnoc.oo

]

KQOF - MQOF - K92F "‘Mngo-oo.-..c-non-co-o-co

SRR VI ISR S

LT
ES TR - B I

<

ng..t.l.;.O...CQ-O.'I‘.‘..‘.'.l.l’..'...ll...

ngB - gSKzoooonno'o-OQ'.nu-acoootoo-o-.oo-...

ngD'OQ'QOOIOOOCl‘.‘!....l".l'li.l.!..lolitl.

L TR IR A

{

[}

100R8.tcoln---oco.oo.-oo..noovooc-.-oc--..-c.c

Sl DA | B b P P B4 B e

P opapd |

lZOR.noco-cacoooooo'oooou---ooooooo;oacocwnooo

-

leRB - 135K10.-u-voca.ccconooc-noc.-onooo.ooo

135K1A-....l'.l"....'l.'.'..l.l.‘..."'...‘..

{

14014 - 140L8 ~ 140R4 ~ 140RB..ccecescccascacs

| bdbd | pd

140R0|c--¢-'-oucconoo-o‘toaoocnuol.no.uoconno.

140L44 - 140R44.¢.~-.-.o.ooc-co;--'oo--o.o-o-.

1

Papd

16514 - 16518 ~ 165R4 — 168R8B.cceescscccsccace

165R.o----c...c..-.--.ooo--o-oo--oocuoooo.-ou.

165L44 - 165R44..0..o-vq.Coo'ﬁoc.-lcl't..bcoco

{

P4

18514 — 18518 ~ 185R4 -~ 185RBiccecccccccaccens

18&.0.0......0l'.l...'..."....‘..‘l.....O..‘

NP [P NUTSY IR (PP INCT NS VS NI | <Y P U

165144 — 185RAA. o s neeeeesecsesseesacannassasns

{

bl

ZOOR - ZSOR'pcnooct.cooooo--ocu-o-ncc.-.oo-n'o

250R8 - 290l 4e.eseescsesssascoscnsecccssenacse

T

B00R4 = B20R4.cesecccasvassavacvsosccoassosocsae

1
3
1
3
1
1
3
3
3
3
1
3
7
8
3
1
1
1
3
1
1
1
3
1
1
1
1
3
3

MO‘.'."O0"..l."..l.'...‘.l....l..l........

808~1‘.0..-I..l.li.!.'...'lll'.'...l.-.'....-.

{

E14980 -~ WABB57 = WA5788 — 3613svscerascccccns

3334 - 3334A.0.4.000.0.-oo.oolnoo-oc-l-cocoloo

{

8593 - 8598 - 8601 — B664ccicersscascreccccnse

BER2AG e e v evvnonsscansasesstastesssssosasssscs

{

SU’!NI—'SI—"—'SI—' [ B I el N o IRV R

babd | Bd p | P PP

3CR-241'.¢..0.'..".0...Q..I..l....'..'......‘.

1
7
8
3
3
3
3
4
7
8
3
3

{

B

>

Babd | babdbd | 5d | babd| ba | b [ be | b | B bd [ DdBd | B | B LB | B B P BB L B DA | BRG] D P P P |
babd | babdbd | bd | BB ] ba | BAg | e | BBl bd 1A M| B | BB ] B B B PR e e | PO | e ) P
Babd | babdbd | ba | sabd| S| b [ B | bd | B B [ DA L] B Bad | DA B | BABG | PA | P DR P P P R

babd | Sababd | ba [ Sdbd| S| Babd b B ] Bd | bd | Bd I RABd I PR B BB | B P | PG| PO P PR | e

- 10 -



SECTION 11! = MAINTENANCE

/. CHART ON PROBABLE -TROUBLES

TROUBLE

PROBABLE CAUSE

)

REMEDY

No reading

Not turned ON

Turn toggle switch to ON

Faulty line cord or
outlet socket

Examine cord, plug and
test power socket

"Short" switch is on
one of the "Short"
positions

Turn "Short" switch to
"Tube Test" position

Burned out fuse

Check fuse lamp

Faulty contact in
tube socket

‘Examine socket - See

that contacts are clean

Erratic Reading

Faulty #83 Tube in
tester

Check the #83 tube for
emission. The two plates
should give equal emission

Faulty contact 1in
one of the push
button switches

See that push button switch

_contacts are clean and are

making proper contacts

Burnt out "R"
potentiometer

Examine pot for broken or
burnt wire

#83 or #5Y3GT tube not
securely in socket

Insert tubes firmly if
loose .

Incorrect Reading

"Master" switch set
on Incorrect position
see photograph

Set master switch correctly
Read 1nstruct10ns

"Short" switch set
on incorrect position

Set "Short" switch
correctly

"capacity" switch sef
incorrectly

Set capacity switch
correctly

A, B, FIL, L, R, controls
set incorrectly

Consult data book and set
controls as indicated

Line Adjustment knob
set incorrectly

Turn knob until small
meter reads exactly at red
line on scale

Micromho Range switch
set incorrectly

Set on suitable range for
tube being tested

1 Pointer of meter touches

scale

Remove meter from instru-
ment and adjust pointer
with fine tweezers

Tube 1in wrong socket

Consult data book

Broken wire in top grid
connector

Check for continulty

Broken voltmeter leads

Check for continuity

-11 -
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SECTION 1Y - PARTS LISTS

PARTS LIST FOR NAVY MODEL 0Z-1 MULTI-TESTER

e ————————————
ITEM HICKOK ‘ MAKERS
NO. PART NO. DESCRIPTION QUAN. SOURCE PART NO.
1 |3145-8........ Cablinet,Portadble........ 1 |Hickok El.Inst.Co.
2 120800-1....... Transformer. cooeeeeens ..| 1 J]Hickok El.Inst.Co.
3 [440-010....... Meter ,Micromho.......... 1 |Hickok El.Inst.Co.
4 {570-005....... |Meter,Line Volts....... .| 1 |Hickok El.Inst.Co.
5 119912-6...... . ISwitch,Selector A...... L1 10ak Mfg.CO..eveens 13000-H4
6 119912-8....... Switch,Selector B.......| 1 |Oak Mfg.Co....... . 13070-HS
7 119912-1....... Switch,Filament Volts...| 1 |P.R.Mallory Co.... SP0O-27890
8 |19912-5..... .. |Switch,Short~-Tube Test..| 1 Oak Mfg.Co....... . 12782-HS
9 (19912-3....... Switch,Master........ vee| 1 [Oak Mfg.Co........ 9778-H3
10 {19912-4....... Switch,Capacity.........| 1 [P.R.Mallory Co.... 3123-Y-206931
11 |19012-4....... Switch,Micromho....occ.s 1 |P.R.Mallory Co.... 3123-Y-206931
12 |20875-28...... Vacuum Tube #83......... 1 |R.C.A. Mfg. Co.... #83
13 |20875~6....... [Vacuum Tube #5Y3GT..... .11 |R.C.A, Mfg. Co.... 45Y3GT
14 [20875-11...... Vacuum Tube #6H6........| 2 [R.C.A, Mfg. Co.... #6H6
15 |19350-9....... |Sockets, 4 pin....... ...] 2 |American Phenolic
(010 o + TR S-4
16 |19350~11...... |Sockets, 5 pin.......... 1 American Phenolic .
(010 of + DV 8-5
17 [19350-13...... Sockets, 6 pIn...ceeinns 1 |American Phenolic o
[61¢) of » T S-
18 {18350-1S...... Sockets, 7 pin...cevc.ss .1 American Phenolic
COIDrecncenncosnan 78-7CD
19 [19350-19...... {Sockets, B8 pin Octal....| S American Phenolic
COrDiervvenennen S-8
20 {19350-17...... |Sockets, 8 pin Loktal...| 1 |American Phenolic
(673 o + T 78-8L
21 |19350-7...c... Sockets, Bantam...| 1 [|American Phenolic
(070 of + TP 78-6H
19350-3-BlK...
22 1119350-4~Red. .. {Sockets, Miniature| 3 |American Phenolic
19350-5-1vor.. COrPrvevosonncase 78-7P
23 119350-6....... |Sockets, "pcorn”..{ 1 |Alden Products Co. 455V-2 Acorn
24 |10300-1..... .o fJacks, pin.....iceenns ..| 17 |Hugh Eby.......... #52 Red
25 (3105-15....... |Capacitors, 0 5 M Foeouo 2 JAerovoX CoO.....0us ZB-4033P-400V . 15%
26 (3105-19...... . |Capacitors, 0.1 M.F.....| 1 jAerovox Co....... . ZB=-4027D-400V . 20%
27 [3095-8..... ... |Capacitors, .0005 MF....{ 3 |Aerovox Co...... .o Type 5 - 400V.20%
28 [12270-1...... . |Neon Lamp 1/4 Watt......| 1 |Gen.Elect.Co...... NE45
29 |19350-2...... . ([Socket, Candelabra...... 1 (Drake Mfg. Co..... 4141,-CH
30 {19380-1.......|Socket, Bayonet.........| 1 |{Drake Mfg. Co..... 614L-CH
31 [12270-2...... . {Lamp,Auto #81..... veeseo] 1 |[Tungsol Lamp Works #8681
32 119910-3....... |Push Switch Line Test...{ 1 |Hickok El.Inst.Co.
33 |19910-6....... |Push Switch 0Z4...... ...| 1 |Hickok El.Inst.Co.
34 {19910-7....0.. Push Switch Gas No.l....{ 1 |Hickok El.Inst.Co.
35 |119910-1....... Push Switch Gas No.2....| 1 |Hickok El.Inst.Co.
36 {19910-8..... .. |Push Switch AMPL........ 1 |Hickok El.Inst.Co.
37 119910-2...... . |Push Switch DIODE....... 1 |Hickok El.Inst.Co.
38 [19910-3....... Push Switch 117N7...... .1 1 {Hickok El.Inst.Co.
3% |19910-4....... |Push Switch Rectifier
StAuueereseessessessese] 1 [Hickok El.Inst.Co.
40 |19911-4....... |SWitch,Power ON-OFF.....| 1 |Arrow Hart &
Hegeman......... . $20994
41 (3675-1........jLine Cord.cccvceeccen .o 1 ngell Ins, Wire 8 ft. A.C. Cord set, #18,
PR R . 1/64'-POSJ QK,Spring ac-
tion prongs on rubber piug.
42 (18575-12...... |Resistor, "R1" 1800 ohm.{ 1 |Ohmite CoO......s.. 1377-2A
43 |18550-2....... |Resistor, "R2" 1250 ohms| 1 [Continental Carbon
COuevene veesesnss |1250 N~1 watt-wire term20%
44 }18550-28..... . [Resistor, "R3" 15, OOO i
() 41117 S ..] 1 |Continental Carbon
Res1st "Ra" 150 ohm Oreevenoansasess |15,000 11 watt-wire term 10%
esistor, ohms. ;
45 |16925-4...... . Resistor, "R5" 150 ohms. 1 |P.R.Malloxy Co.... Dual Pot.#33505 ‘
46 118575-13...... |Resistor,"R6" 6000 omms.| 1 |Ommite CoO......... 6000 ()Brown Devil 10 watt 5%
47 |16925-10. ... Resistor,"R?" 3000 ohms.}{ 1 |Utah Products Co.. Potent #16174-A
48 |18450-30...... [Resistor,"R8" 180,000
ohm8..ocvsnnen seeesess.] 1 {Continental Carbon 180,000(1-1/4 watt-wire
- COvvenrensoasevee term. 15%
49 118670-407..... Resistor,"RO" 18 oms...{ 1 |Hickok El.Inst.Co. Medium Spool 18 {}-1%
50 |184580-19...... |Resistor,"R10" 100,000
(o) ¢1117- JA .41 gggtinental Carbon 100,000()-1/4 watt-wire
. ceveessers e tem. 20%
51 |18525-33...... Resistor,"R11"™ 5000 ohms| 1 |Continental Carbon
COurrnnnnnens gogo {)-1/2 watt-wire term.
0
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PARTS LIST FOR NAVY MODEL 0Z-1 MULTI-TESTER

ITEM HICKOK MAKERS
NO. PART NO. DESCRIPTION QUAN. SOURCE PART NO.
n m .
52 18575—18.....[ Resistor \Ri2, 20 ohms.. } 1 |Ohmite COuuvvven-s 3003A-2 Section
53 |18750-2...... [Rheostat "R31; 200 ohms. 1l [Ohmite COeeevvecns 2878-3SC
54 |18525-70..... Resistor "R14" 500,000
(o) 61117 A O 1l {I.RC.COvesvse-e .o Matched Set #19
55 118525-69..... Reg;:tor "R15" 300 000,
0 cese ceene 1l |I.R.CoCOvvnonvnes Matched Set #18
56 |18525-66..... |Reslistor “R16“ 180 000
ONMSeeecsasssonssosasoes 1 |[I.R.C.COucvvncccnns Matched Set #15
57 {18525-46..... |Resistor "R17“ 22 000 )
ONMSeeeeecocesssncecocns 1 I.R.C.COueeenvacee Matched Set #11
58 |18525-45..... |Resistor “RlB“ 20,000
ONMB.evescacessrocnsacas 1 T.RCeCOvevvrvnonn Matched Set #10
59 |18525-45..... Resistor "R19% 20 000
ohms....a...a ......... 1 [I.R.CiCOuaercvcces Matched Set #10
60 18525~67..... Resistor "R20 195 000 .
ohms....i...ﬁ.... ..... 1 |I.R.C.COuvevvncnee Matched Set #16
61 [18525-54..... |Resistor "R21" 41,000
ohms.. seicetcesatacaes 1 [I.R.C.COiecvecnnns Matched Set #12
62 |18525-65..... |Reslstor "R22 110 OOO
) OMIIS. . evuvonarsoanansss 1 |I.R.C.COsvvuunns . Matched Set #14
63 (18575-14..... |Resistor "R23" 6300 omms| 1 [Ohmite Co........ . 6300 () Brown Devil 10
Watt 5%
Resistor "R24" 280 ohms.
64 18679-15.....{ Resistor "R25" 380 ohms. } 1 |Hickok El.Inst.Co.| Double Spool 280-380 0
65 [18600-313.... |Resistor :R26" 62 ohms.. ] 1 |Hickok El.Inst.Co.| Large Slate25wWatté2 (1}
66 [18670-424.... |[Resistor “R27" 600 ohms. 1 IHickok El.Inst.Co. | Medium Spool, 600 (}
67 118670~-438.... gesisgor "gggz gzooh;hms 1 {Hickok El.Inst.Co. | Medium Spool, 5700 ()}
esistor ohms..
68 |18679-14..... Resistor "R30" 2.2 ohms. } 1 |Hickok El.Inst.Co.| Double Spool, 31-3.2 (1}
69 118525-68..... |Resistor "R32"......cec P 1 JI.R.CiCOvurencnnnn / Matched Set #17
70 {18670-418.... [Calibrating Resistor,
150 OIS evevonrsncesns . 1 [Hickok El.Inst.Co. | Medium Spool, 150 [)
71 118670-411.... |Calibrating Resistor, N
40 ONMS.cevevecossccnns 1 |Hickok El.Inst.Co. | Medium Spook, 40 ()
;% %gﬁgg-?é..... gigi:cgigh E pén p}gg... 1 |Hickok El.Inst.Co.
-13..... g Leads w
Prods, 4 ft.long....... 1
Pair [Hickok El.Inst.Co.
74 |3200~4....... |Book of Tube Data....... 1 |Hickok El.Inst.Co..
75 (2490-14...... [Book of Instructions for Mawy| -
76 | 115053 f Bgcdg% gz -1 MULTI-TESTER .13 gicko%aElﬁIgst.CQ. 002
...... r (] 1- urz-Kasc Oveves S- -IL
;g }gﬁgg-?g..... Grig Leag % CliPeeeccess 1 Mueller Elect.Co.. 45 GR
-10..... ar Lea Cap. :
oo | 26201 Pgégigtgze...i...éﬁéﬁ... 1 Mueller Elect.Co.. #88
“Leeeeens uttons for
SwitcheS.eeeeeervsonns . 8 |Hickok El.Inst.Co. #1638 Medium
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INDEX TO MANUFACTURERS

Manufacturer

Address

10.
11.
12.
13.
14.
15.
16.
17.
18,
19.

20.

. Hickok Electrical Instrument Co.

. R,C.A., Mfg. Co.

Tungsol Mfg. Co.

General Electric Supply Co.
. Kurz-Kasch Co.

. Rocto Molded Products Co.

Utah Products Co.

P.R. Mallory Co.
Lowell Insulated Wire Co.
American Phenolic Co.
Alden Products Co.
Ohmite Mfg. Co.
Continental Carbon Co.
Cornell-pubilier Co.
Mueller Electric Co.
Drake Mfg. Co.

Arrow Hart & Hegeman
Oak Mfg. Co.

Hugh Eby Co.

Internatfbnal Resistance Co.

Cleveland, Ohlo
Harrison, N.J.
Newark, N.J.
Cleveland, Ohlo
Dayton, Ohio
Cincinnati, Ohlo
Chicago, Ill.
Indianapolis, Indlana
Lowell, Mass.,
Chicago, I1l.
Brockton, Mass,
Chicago, I1ll.
Cleveland, Ohio

South Plainfield, N.J.
Cleveland, Ohio
Chicago, Ill.
Hartrord; Conn.
Chicago, Ill,
Philadelphia, Pa.

Philadelphia, Pa.
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_Capacitor
.0005 mf "c4"

Rectifier tube
no.5W4, SW4GT
or5Y36T

Transformer

"R1"=1800 ohms

"'RI2-RI3"50-50 ohms
“R3" 150000hms
/'c2" .0005 mf

YR2" 1250 ohms

Rectifier tube
no.83 mercury vapor
type

Shunt “z!"1500hms

Micromho switch
code 04

Shunt"Z 2"400hms

Potentiometer
3000 ohm"R7 "

| R10" 100,000 ohms

' _Rheostat 200 ohm
“R3I"

Potentiometer
dual 150-150 ohms
"R4" and "R5"

"R27"- 600 ohms

"R24"-280 ohms
‘R25"-380 ohms

Short tube test
switch code 05

AMatched resistor set

Diode tubes R22"- 110,000 ohms

type 6H6 or
iype 6H6 GT

__—Matched resistor set
"R21"-41,000 ohms

Master switch

code 03
Neon lamp late"R26"~ 60 ohms
"R 28 5700 ohms "R20° R9™-18 ohms
95000 S m
"R29"-31 ohms m .5 mf.
"R30-3.20hmS "RI7°22000 ohms

"R19- 20000 ohms
"RIB'-20000 ohms
"R 14 500 000 ohms

"R32™ 200 000 ohms
"R16% 180 000 ohms
"R 15— 300 000 ohms

Matched resistor sets R14 to R 20 and R32

FIGURE 2 = NAVY MODEL 0Z-} MULT! TESTER (Bottom View)



RMA GOLOR CODE FOR CAPACITORS ~(MMFD)
FIRST SECOND DEGIMAL
SIGNIFICANT SIGNIFICANT -~ MULTIPLIER
FIGURE FIGURE

N

000 o —
S00V. D.C. 0’/ 20 PERCENT

WORKING
COLOR NUMERAL  VOLTS

TOLERANCE
MULTIPLIER TOLERANCE

BLACK 0 |

BROWN | 100 10 1%
RED 2 200 100 2%
ORANGE 3 300 1,000 3%
YELLOW 4 4G0 10,000 4%
CREEN S 500 100,000 5%
BLUE 6 600 1,000;000 8%
VIOLET T 700 10,000,000 %
GRAY 8 800 100,000,000 8%
WHITE 9 800 1,000,000,000 9%
GOLD 1000 0.1 5%
SILVER 2000 0.01 10% -
NO COLOR 500 20%

"~ “SECOND
SIGNIFIGANT e SIOMF(GANT
FIGURE ™ é " " FIGURE
2 o @
2 9 6.
D.G. WORKING . S\ DEGIMAL
VOLTAGE TOLERANCE MULTIPLIER

RMA COLOR CODE FOR RESISTORS {OHMS)
A 8 c
COLOR ST DIGIT  2ND DIGIT MULTIPLIER
SILVER 0.0
coLD 0.l
BLACK 0 1.0
BROWN 1 1 10
RED 2 2 100
ORANGE 3 3 1,000
YELLOW 4 a 10,000
GCREEN 5 s 100,000
BLUE 6 6 1,000,000
PURPLE 7 7 10,000,000
CRAY ) ) 100,000,000
WHITE 9 9
D - TOLERANCE CODE :
GOLD = 5% SILVER= 10% NO COLOR =20%
DA C A B
BAND OR DOT.

OLD COLOR ARRANGEMENT

AB
2\

7. N

=
v

80DY COLOR
NEW COLOR ARRANGEMENT

BODY COLOR (NEW COLOR ARRANGEMENT ONLY) INDICATES
TYPE OF RESISTOR, AS FOLLOWS:

BLACK - COMPOSITION, NON-INSULATED

TAN, OLIVE, OR WHITE - COMPOSITION, INSULATED

DARK BROWN - WIRE-WOUND, INSULATED

FIGURE 4 - COLOR CODES
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OCTAL
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|4 NL\ ?//

|
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» YVY
£l RIS
£ Re
£
b
‘P
b3
<R3
: g 8
=z O so
R P REC 70
6 :BSTD 8 s
- e - O ur
Q
4 %—i:‘_ DIOODE OTO
Rg
B —c
HINT
SMF [ [SWF 2 T
T - [ ‘»Re IGQ?)SZ
NCO 6HE |
(% nmﬂ y
° | NOISE
+ @ TEST %3)
R R v §_I
B, O I I 208
| OMMS =10
- | SECTION | FRONT SECTION 2 FRONT SECTION 3 @
.0 29
. 200
i MA
XY Ri0
o
(®)o-0rms

MICROHMOQS

SECTION I REAR

0-3 SWITCH

TUBE TEST POSITION

—

FIGURE 3 = Wir



]
Rl -1800~ R20-195,000
S LOXTAL R2 - 1250 ~ R2! - 41000 ~
R3 -1500Q7 R22 - 110,000~
AU o N N , R4 -150 ~ \_por R23-6300°
-0 Moe el e & 5 RS -150 ™ R24 - 280~
) \Tiéjﬂ NO | ¢4 R6 - 6000~ R2S - 3807
' N1 R7 - 3000~ RPOT R26-62°
: - - - RS - 180,000 R27 - 600~
R . it Qb win. 0y Ao SO R9 - 18~ R28 - 6000 >AQIUST
B S RIO - 100,000 R29-30~
— ¥ | R RIt - 000 ~ R30-3.3A~
m@c RIZ- 850~ R3) - 2007
RI3-50 ~ R32 - 200,000~
; VIEW LOOKING AT Ri4- 500,000~ Il -635':\ }.Nu,,
T i RIS- 300,000~ 22 -!
Ri3 Ri2 SWITCHES FROM RI6- 180,000~  Gi -.IMF
- KNOB END RI7T 22,000~ C2 - DOOSMF
Ri8- 20000~ €3 -.0005WF

QOO0

O

: OFF R19- 20000 C4 - QOOSMF
BLST Bl

>—Q 19
e > .".3 g ~a——FRONT
3 ’ . . . . H-al
6.3 oy
15 ‘ ma—
'tzsc SWITCH
33 11
50
T0 .
-] 4 ———
[1%4 . * G . REAR

~-FRONT
lIEBU

SWITCH

Q0000000

_83

--REAR

~ FRONT

SHORT

SWITCH

- REAR

SECTIONS
| 2 3 4 5

ALL SWITCHES SHOWN IN NUMBER T POSITION

FIGURE 3 = Wiring Diagram for Navy Model 0Z-1 MULTI-TESTER
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