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WARNING
Hazardous voltages are used in the operation of this equipment. Use extreme
caution not to contact high voltage, 115V or 230V, input connections when
operating this equipment. When working inside the equipment, always
disconnect primary power and ground the high-voltage capacitors. Failure to
ocomply mey result in serioue injury or DEATH to personnel.




™ 11-6625-456-14

W m ms
CRYSTAL IMPEDANCE METERS

YS.683/ TSM, TS.683A/ TSM, AND T5-6338 / TSM

(NSN 6625-00-247-7347)

REPORTING OF ERRORS
You can improve this manuasl by recommending improvements uningDA Form

2028-Z (Test) located in the back of the manual. Simply tear cut the self addressed
form, -itcutnehcwnontheumph,!oldit where shown, and drop it in the mail.

I there are no blank DA Form 2028-2 (Test) in the back of your manual, use the
standard DA Form 2028 (lheunmendod ‘Changes to Publications and Blank Forms)
and forward to the Commander, US Army Electronics Commsnd, ATTN: DRSEL-
MA-Q, Fort Monmouth, New Jersey 07703.

In either case a reply will be furnished direct to you.
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Figure 1-1. Crystal Impedance Meter TS-683/TSM.
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CHAPTER 1
INTRODUCTION

Section I. GENERAL

duﬁng
lip ,nt. refer to TM 740-90-
1-5. Destruction of Army Matenal
he equipment.. = - -~ Demolition and destruction of electronic equipment
1-3. Forms and Recor’ds ‘wﬂl be under the directuon of the commander nnd in

ntenance forms, reeords, and‘,/

Section 1l. DESCRIPTION AND DATA

1-6. Purpose and Use 1-7. Description
/TSM is sed 00/] mmuu the a. TS-638(*)/TSM. The TS-638(*)/TSM is a
16681 te . portable unit designed to measure the equ. .eni
circuit parameters of a piezoelectric crystai .\ the
frequency range of 10.0 to 140.0 MHz. The unit
consists of a power supply with a VR tube regulated
. voltage source, and two similar tuned-plate, tuned-
grid variable frequency oscillators. One oscillator is
used in coordination with crystels in the frequency
range of 10 to 60 MHz: the other oscillator is tuned
to cover the 55- to 140-MHz frequency renge. A ~
double-pole, double-throw switch selects the 1
cscillater to cover the frequency renge of the crystal
unit to be tested. Each oscillator is suhdivided into
two bands. Selection of the desired band is controlled
by a two-position switch. All circuits except the
VOLTAGE CHANGE-OVER sw?mh are Wzvd
by front panel controls. Selection of voltage inout is

1-1
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wnit. On the TS-683/TSM, fuse holder E2 is
mopnted om the rear of the chsesis. On the TS-
W%MMWB/TSM fuse holder E2 and
panel. An thmn! meter jack (J4),
@&howofthechauh also is furnished
on the TS-683A/TSM and TS-683B/TSM. The
external mster is used during the test of crystals
with drive voltage requirements so low that tta
mkmidmtbemmlyobumedonthepmel

b Mmor Components. Twelve plastic-encased
calibrating resistors, with pin connectors to match
the spacing of the crystal scckets and having values
of 10, 22, 30, 40, 51, 60, 68, 82, 91, 100, 120, and 160
ohms, are supplied with the CI meter. The resistors
are substituted for the crystal unit during the course
of series-resonant and antiresonant resistance
measurements. A variable calibrating resistor,
Adapter VR-2, is supplied as & convenient
calibrating resistor for use below the 50 MHz range.
This adapter contains a 100-ohm composistion
rheostat. Two pin connectors, which match the
spacing of the crystal socket, and a ground pin
permit the adapter to be plugged into the crystal
socket. An antiresonant adapter (AR-1) is provided
for insertion into either crystal socket on the meter
r l. This adapter contains a similar socket to
ieceive & ory lal. When plugged into the adapter, a
crystal is connected to the meter panel socket
through an integral 3% pF (picofarad) load capacitor.
Crystel Socket Adapter UG-683/U (provided with

the TS-988A/TSM and TS-683B/TSM only, is a
receptacis for the HC-10/U type crystal holdzr. This
adaptor may also be inserted into either crystal
socket o~ %~ meter panel, or inco the erystal socket
on ar.gc:one it adapter AR-1. Crystal Socket
Adapier % }020/TSM (provided with the TS-
eaanf"rs:, .y) is a receptacle for the HC-18/U and
HC-26/11 crystal holders. A small box is provided to
hold the 12 calibrating resistors, the variabie
calibrating resistor, the antiresonant adapter, and
the crystai socket adapter. A 5-foat rf output cable
assembly is supplied with the CI meter.

¢. Additional Equipment Required. Digital
Readout Electronic Counter AN/USM-207 is
normally used with the impedance meter to read
oscillator frequencies.
1-8. Differences Between Models

The models of TS-683(®)/TSM are similer in pur-
pose, operation, and appearance. The differences
between the models thai affect the operator and
organizational repairman are found in table 1-1.

1-9. Tabulated data
The characteristics of the TS-683(*)/TSM are as

follows:

115 V or 230 Vac, 50-1000 Hz,
30W.

range . Four bands: 10 to 20 MHz, 18
to 60 MHz, 55 to 75 MHz. 65
to 140 MHz.

Twelve calibrating resistors
with values of 10, 22, 30, 40,
51, 60, 68, 82, 91, 100, 120,
and 150 ohms and a 100-ohm
variable calibrating resistor
areused.

Power requirements .

Frequency

Resistance calibration

Number of tubes 4 .
Weight 46 | bs.

1-10. Items Comprising an Operable Equipment

The items comprising an operable TS-683(*)/TSM
are found in table 1-2.

Table 1-1. Differences Between Models

TS-663A/TSM  and

~ Component TS-683/TSM TS-663B/TSM
Telephone jack J4. Not furnished. Located on rear chassis.
Crystal Socket Adapter UG- Not fur nished. Located in spare parts box.
603/U.
Spare fuseholder E23. Not furnished. L ocated on front panel.
Fuseholder E2. ‘Located on rear chasss. L ocated on front panel.

Meter shunt control R16.
Power cord W1.

1,000 ohms.

Rf output jack J1.

Rf output pjug. Plug PL-259.

1-2

Cord CX-112/U assembly.

Socket SO-239.

2,500 ohms.

Used with Connector Plug U-
120/U.

Receptacle UG-568/U.

Plug UG-573/U.
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CHAPTER 2

SERVICE UPON RECEIPT AMD INSTALLATION

Section |. WWW w ﬂﬁ“iﬂ Q' MTEII’IL

mmmﬁmw Use care in

M)Mﬂye.utcadmovemww

(N Lift out large and small corrugated cartons.
(6) Open large corrugated carton and lift out
inner carton with moisture-vaporproof barrier.
(T) Carefully cut and remove barrier, and open
the i aaatad
(B)Lﬂtoutthmmmddhurdbngnof
desiceant.

b, The CI meter may be received in ,
packing casse. The instructions given in a a
epply to domestic shipments. If wrapping paper has
besn used in lisu of cartons, remove it carefully and
check the contents as described in paragraph 2-2.

2-1
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5. PUACE IN A 275 LB
EATTO, FrBERROARD

SEALED CARTON
3 INCK TAPE

36 INCH STEEL
STRAP

ES o CORRUGATED
PAD
SPARE PARTS

CORRUGATED
SEPARATOR

ELGGRS~5656~10=TH~R

Figure 2-1. Crystal Impedance Meter TS-683(*)/TSM, packing diagram.

2-2. Checking Unpacked Equipment c. Check to see whether the equipment has been
wot the squipment for damage incurred  modified. (Equipment which has been modified will

he  equipm have the MWO number on the front panel, near the
nomenclature plate.) Check also to see whether all ’

currently applicable MWO's have been applied.
(Current MWO's applicable to the equipment are
listed in DA Pam 310-7.)

2-3. Service Upon Receipt of Used or Re

conditioned Equipment
a. Follow the instructions in peragraphs 2.1 and
2.2 for unpacking and checking.

ot against the packing slip.
available, check equipment

2-2
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CHAPTER 3

 OPERATING INSTRUCTIONS

Section |. CONTROLS AND INSTRUMENTS

3-1. General

{ ap«ain or improper umng of “the
,,dam&emsquipmt It is, therefore,

The VOLTAGE CHANGE-OVER switch
~ (S2) (fig. 6-2) located on- the rear panel
must be set correctly and lockad in the

operating voltage position. SCREEN
VOLTAGE control R17 shouid be set fully
counterclockwise before switch Sl is set to
ON.

3.0 Operator/Crew Controls

Table 3-1 lists the controls and indicators used by
the operator, together with their functions. Items
used by maintenance personnel are covered in in-
structions for the appropriate maintenance category.
The front panel controls are illustrated in figure 3-1

HiGH FREQUENCY
TUNING DIAL

85-78 it

/ ‘ \
CRYSTAL SOCKET GROUND JACK

GROUND JACK
ELBB25-456-14-TH-3

Figure 3-1. Crystal Impedance Meter TS-683/TSM, front panel view.

Table 3-1. Operator Controls and Indicators

Control, indicator, connector ‘ Function .
llﬁV/d{)V VOLTA GE 'CHANGE-OVER Connects power transformer primary windings for 115V or 230V operation.
-switch'$2 (af rear of chassis).
ONIOF’Fs/wtch S Switches power on and off when CI meter is connected (o power scurce.
Pilot lamp E1 When lit, indicates current flowing through primary windings of transformer

0:20 MC 18-60 MC/S5.76 MC 65-140 MC  Connects either low or high frequency oscillator into operating circuit.

0- MC/XB-QO MC’ roury ‘band switch 83. Selects band of low frequency oscillator.
85-1 MC/G&MO 'MC rotary band switch 84. Selects band of high frequency oscillator.
N VOLTAGE MEASURE/OPERATE In OPERATE position, connects meter M1 to read grid current; in SCREEN

VOLTAGE MEASURE position to read screen voltage.

Varies screen voltage of oscillator tubes end adjusts drive level.

Dc microammeter used to measure a convenient proportion of total rectified
grid current. It is also used as & dc voltmeter (with external multiplying
resistor) to measure screen voltage.

3-1
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83 oud 85,

Tones high Heguency vetiilsior Jo Sutived fruguensy used in : mjvseticr with

84 onid 35.

mmmm Senter 10 eauiter. 'emwdmm Used §

m%mlmw T8-2884,
BIIEY feueis.
Uaisongl moobur jeck J¢ (emr of TH-683A,
B3 anlyt.

mmuyhm? ria of cabls ssuembly WS) to frequoney
mnsuring
Holds ¢-amgere fuge.

Permits the use of aa enternul meter with a lower voltage range for (asts where
the voltage misasured is Lon low Lo be read avcurately on the panel mster.

Section 1. OPERATION UNDER USUAL CONDITIONS

3-3. Starting Procedure

Perform the operations given in ¢ and & below before
using tae CI meter.
CAUTION

Do not connect power cord to ac outlst until

VOLTAGE CHANGE-OVER switch S2 is

iocked ic the proper position.

@. Preliminary. Set front penel controls as
follows:

{1) Set the METER SHUNT control fuily

(2) Set the SCREEN VOLTAGE control fully
(3) Determine whether the power source is 115V

or 230V, and set VOLTAGE CHANGE-OVER

switch S2 (at rear of chassis) to the proper value. The
proper setting for either source voitege is marked
_durlyonthechuis
)Connectthapowucordtotheacoutbt
b. Starting. Adjust the drive level for crystal
oi same cype, and cingle specified
bwbyp«bmhgthmed\mmuinu)
through (9) below. Readjust the drive lsvel ap-
proximately once an hour and whenever chere is
reason to belisve that the line voltage has fluctuated.

{1) Set the power switch to ON and allow a 15-

{2) Set range switch S5 to the frequency range
that includes the frequency of the crystal unit to be
tested; set band switch S8 or 84, whichever is ap-
plicable. to the prover freouency ranee.

(8) Plug ths crystal unit into the appropriate
erystal sockst (X5 for the low frequency range of X8
for the high frequency range).

{4) Turn the SCREEN VOLTAGFE conirol

3-2

slightly in a clockwise Jireetion. Do not advance the

control too far because the grid current meter mey

defleet virlentsy off ecale when the crystal resnnant
is reached.

{5} Adjust the low frequency or high frequency
TUNING control, whichever is applicable, for a
maximum grid current meter reading: adjust the
SCREFN VOLTAGE eadjust control for a reading
between 80 and 76 uA (miroamperes).

{8) Nemove the crystal from the erystal socket.

(7) From the specification covering the crystal
unit to be tested, determine ibe value of calibration
resistance for the applicable crystal type and
frequency. If the calibration resistance is sperified,
select the calibrating resistor by following the
procedure given in (@) below. If no calibiation
resisiance is specified, follow the procedure given in
{d ) below.

(¢ ) From the box of calibrating resistors,
select a resf~ror within 2 percent of the specified
value. If the resistor is not available in the box of
calibrating resistors, mount a nonwirewound resistor
of the required value on the base of a crystal holder
{type HC-8/U).

(b} If no calibration resistance is specified,
select two resistors from the box of calibrating
resistors, one giving a =lightly higher grid current
meter reading when substituted for the crystal unit
and the other giving a clightly lower reading. Use
the resistor *hat gives the reading clcser to that of
the crystal unit.

{€) From the specification determine the
vo'tage Joop for tae calibration resistor. If mo
volage dren is specified, determine the drive Jevel




E =V PR

P = specified drive level in wutte (convert
milliwatis to
R = watis by dividing by 1,000}
: calioration resistance m ohme

P = 4 uiilliwatts = 0.04 watts
R = 40 otms
E=

E = 04 wolt

19) Messure the voltage Jrop across the

o axnhy

) 40) = +/0.16

¥ il o nfodban. scoa BfaalAfen adae.

TET — =
SABLTRWDIL IGHIDWIE, USE MIWLWILTLGT LOQUsD/ U ad

described in (2) helcw_Elutxomc Voltiteter ME-
30A /U as described in {0 ) bolow; or a fehricated
cyratal diode differential.voltmeter as dest»‘ibed in
{c:) below. .

oo t2) Ifahrgennmbaofc:ystalmtswtob

t.ested -prepare a resistor holder as shown ix figure 3-
2. Insert the male.end of the holder into the crystal
"socket and plug the resistor into the female end of
~the holder. ‘As an slternate method, if only a small
ruaipber of crystal units is to be tested, wrap two or
three turns of No. 1€ copper wire arcund each pin on
the resintor; keep the free ends-of the wive as short as
' possible and insert the wires into the crystal socket.

‘Use the ac probe of Multimeter TS-352B/U to
‘measure the voltage between each tab on the resistor
holder and ground or between each exposed resistor
pin and ground. Subtract the smaller reading from
the larger to obtam the voltage drop across the
. registor.

CRYSTAL SOCYET TAC
(BENT AT RIGHT ANGLE)

] —D

REBISTUR MOUNTS
0% HCLDER _

" CRYSTAL SOCKET
-(TYPE 780208C01

CONNECTS TO CRYSTAL
SOCKET O C) METER

f—

. \BASE OF CRYSTAL
HOLDER (T¥rZ HC-8/V)

. Pt MHOVE!
] CMT‘L HOLDER PINS ARE SOLDZRED

TO BAGE OF CRYSTAL SOCKEYT TASS. ELE62S 436 10~TH-4

Figure 3-2. Resistor holders.
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(& } Using Electvonic Voltmeter ME-504 /1,
mmmmmmmwmw
plug the resistor into the voltmeter probe. Read the

{c} Construct & crysial diode differentisl
voltmeter 28 shown in figure 3.3. Messure the
voltage drop gercss the calibration rasistor {{z )
shove} and calibrate the microsmmeter in voits for
esch frequency at which it is to be used. This mster,
if properly calibraied, is & rapid and fairly accurate
means of measuring the voltege drop across the
calibration resistor. Plug the differential voltmeier
into the crystal sockst on the impedance meter; plug
the resistor into the cocket on the voitmeter. Read
the voltage from the calibrated microammeter scale.

.EJ\/\’V‘ <a——CALIBRATIIC RESISTOR
:O—PIN TO CRYSTAL SOCKET

+ -t
:4— -INB® CRYSTAL DIODES

:o— 0-00UA METER

AU l.e— 5000 OHM RES(STOR

CAPACITOR

GROUND PLUG
EL6623~5656-14~TH~5

Figure 3-3. Differential voltmeter, simplified schematic diagram.

(10) If the measured voltage (9) above is the
same as the specified or computed voltage (8) above,
the drive level is properly adjusted. If the measured
voltage is not the same as the specified or computed
voltage, proceed as follows:

() To decrease the measured voltage, turn
the SCREEN VOLTAGE adjust control coun-
terclockwise: to increase the measured voltage, turn
the SCREEN VOLTAGE adjust control clockwise.

(b) Repeat the voltage measurement (9)
above.

(c) Check the measured voltage against the
specified or computed voltage. If necessary, repeat
steps (a) and (b)) above until the measured voltage
equals the specified or computed voltage.

NOTE

Do not change the setting of the SCREEN

VOLTAGE adjust control after the drive

level has been set. If the SCREEN

VOLTAGE adjust control is disturbed,

readjust the drive level.

3-3
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mm
mm by m fized resistors or a variable
registor, Adapter VR-2 (the variable resistor may be
used only at frequenciee below 60 Miiz (c below)).
Determine the equivelent resistance using two fixed
s.zistors {a below) or, for a slightly more accurate
measurewenrt, four fixed resistors (b halow).
a. Measurement Using Two Fixed Resistors.
{1) Adjust the drive level (para 3-3b ).
NOTE
Readjust the drive level each time the crystal
type or freque.cy is changed.
{2, Plug the crystal unit into the proper crystal
socket.
{3} Adjust the appropriate TUNING ccntrol for
& ma.im am grid current meter reading. If necessary,
adiust the METER SHUNT control for a inidscale
NOTE

Do not disturb the setting of the SCREEN
VOLTAGE control; the etting must remain
fixed for the remainder of this test.

(4) Connect if cable assembly W5 between if
output jack J1 (rear) and Electronic Counter
AN/USM-207 and measure the crystal frequency.

{5) Replace the crystal unit with a calibriting
resistor that gives a grid current reading as close as
possible to that of the crystal unit, preferably on the
low side. Adjust the appropriate TUNING control
(fig. 3-1) of the impedance meter until the electronic
counter indicates the same frequency noted in step
{4) above.

(6} Replace the resistor with the crystal unit
and note any difference in frequency.

{7) Substitute the calbrating resistor for the
crystal unit. If the grid current reading is greater
than that of the crystal unit, select another
calibrating resistor that gives a grid current reading
as close as possible, on the low side, to that of the
crystal unit. Adjust the TUNING control on the
impedance meter for the frequency noted in step (4)
above.

(8) Repeat steps (6) and (7) above until the
frequency indicated on the electronic counter is the
same for both the crystal unit and the calibrating
resistor.

{9) With the crystal unit in the crystal socket,
adjust the METER SHUNT contro} for a midscale
meter reading: observe and note the reading.
Designate this value I xtal.

(10) Substitute a calibrating resistor in the
crystal socket that will give a grid current reading
just balow that of the crystal unit (step (7) above;

3-4

& grid wrrent reading just above that of the crystal
unit; observe and note this reading. Designate this |
value I,

(12) Calculate the equivalent resistance of the
crystal unit by means of the following formula:

R = R+ (I,- I xtal) (R,- R))
- -1
where:

R = equivalent resistance of crystal unit

R , = resistance value of lower calibrating
resistor

R ., = resistance value of higher calibrating
resistor

grid current meter reading for crystal
unit (in microamperes)

I, = grid current meter reading for R,(in
microamperes)

grid current meter reading for R (in
microamperes)

Example:
R, = 10 ohms
R, =22 ohms
I .. = 100 uA
li = 73uA
I, =128 uA
R=R (l, - leal) ( Rh - RI)
l,-- 1
(128 - 100) (22 - 10)
R =10 +
(128 - 73)
R=10 + 2812 _ 10 3136_
55 55

R = 16.11 ohms

(13) With the crystal unit inserted in the crystal
socket, measure the operating frequency of the
crystal unit on the electronic counter.

b. Measurement Using Four Fixed Resistors.

(1) Adjust the drive level (para 3-3b).

NOTE

Readjust the drive level each time the

crystal type or frequency is changed.

(2) Perform the procedures given in a (2)
through (8) above.

(3) With the crystal unit in the crystal socket,
adjust the METER SHUNT control for a midscale
meter reading: observe and note this reading.




{4) Select four resistors from the box of
- calibrating resistors: two that give higher grid
curtent meter readings when substituted for the
"~ crystal unit, and two that give lower grid current

ok matar rosdinos
w

- : {5) Insert the resistors, one at a time, into the
¢rystal socket; observe and note the grid current

(6) Plot the grid current meter readings against
“the resistance values on linear graph paper.

{7) Locate the graph the grid current meter
| reading obtained with the crystal unit in the crystal
- socket ({3) above). Read the equivalent resistance for
this value of grid current from the sraph.

(8) With the crystal unit inserted in the crystal
socket, measure the operating frequency of the
crystal unit on the electronic counter.
¢. Measurement Using Variable Resistor:

NOTE

The variable resistor may be used only for

measurement of equivalent resistance of

crystal unit9 below 50 MHz.

(1) Adjust the drive level (para 3-3b).

(2) Plug the crystal unit into the crystal socket.

(3) Adjust the frequency tuning control for a
maximum grid current meter reading. If necessary,
adjust the METER SHUNT control for a midscale
reading. Note the grid current meter reading.
(4) Connect if cable assembly W5 between if
output jack J1 (rear) and Electronic Counter
AN/USM-207. Obtain an approximate measurement
of the crystal frequency on the electronic counter.
(5) Replace the crystal unit with the variable
resistor; adjust the variable resistor control knob to
obtain the same meter reading as that obtained in (3)
above. Adjust the frequency tuning dial of the
impedance meter for the same frequency noted in
step (4) above.
(6) Replace the variable resistor with the
crystal unit and note any difference in frequency.
Note the grid current meter reading.
(7) Substitute the variable resistor for the
crystal unit; adjust the variable resistor control knob
to obtain the same meter reading as that obtained in
(6) above. Adjust the frequency tuning dial on the
impedance meter for the same frequency reading as
in step (4) above.

(8) Repeat the procedures given in (6) and (7)
above until the frequencies indicated on the elec-
troniccounter and the grid current meter reading are
the same for both the crystal unit and the variable
resistor.

9) Measure the resistance across the terminals
of the variable resistor. The measured resistance is
}the equivalent resistance of the crystal unit under
o test.

T™ 11-6625-456-14

{10) With the crystal unit inserted in the crystal
socket, measure the operating frequency of the
crystal unit on the electronic counter.

3-5. Measurement of Equivalent Resistance of

Antiresonant Crystal Uunits
The procedure for measuring the equivalent
resistance of antiresonant crystal units is the same
as for series-resonent crystal units (para 3-4),
except that adapter AR-1 must be used with the
crystal unit. Insert adapter AR-1 into the ap-
propriate crystal socket, and then plug the crystal
unit into the adapter. When substituting resistors
for the crystal unit, do not use the adapter.

3-6. Using Impedance Meter as Go-No-Go Gage,
Series-resonant Operation

The go-no-go method described in this paragraph is
inherently inaccur ate. This method is to be used only
asa production test for rapidly processing a quantity
of crystal units. Results should be checked against
accurate measurements obtained by the method
given in paragraph 3-4 to determine whether the go-
no-go method is suitable for the intended use. All
crystal units in any group tested by this method
must be of the same type and specified frequency.
NOTE

The following procedure must be repeated

each time the crystal type or frequency is

changed.
a. Adjust the drive level in one of the foll owing
ways:

(1) If the drive level and the calibration
resistance are specified for the applicable crystal
type and frequency, adjust the drive level by per-
forming the procedure given in paragraph 3-3b.

(2) If the drive level is specified but the
calibration resistance is not specified, proceed as
follows:

(a ) Determine the tentative equivalent:
resistance of a number of crystal units from the
group to be tested; follow the procedure given in
paragraph 3-4.

(b) Compute the average of the resistance
values (step (a) ) by addling the equwalent resist-
ance values measured and dividing by the number of
values used.

(c) Select a calibrating resistor as close as!
possible to the average value.

(d) With the selected resistor, »~ <t the
drive level by performing the procedure <n in
paragraph 3-3b (1) through (6), (8), (9), and «10).

(3) If the drive level is not specified, set the
drive level as low as possible. Proceed as follows:

{a) Perform the procedures given in
paragraph 3-3b (1} and (2).

3-5
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(6 ) Set the METER SHUNT control fully

e} Set the SCREEN VOLTAGE adjust
mﬂe&ﬁmmmpmxmumulmlegﬁdcumt

meter reeding.
5. Imsert a crystal unit from the group to be

tested into the crystal socket.

¢. Adjust the frequency tuning control for a -

maximum grid current meier reading. If necessary,
adjust the METER SHUNT control for a midscale
reading.

NOTE

Do not disturb the setting of the SCREEN
VOLTAGE adjust conrol; this setting must
remain fixed for the remainder of this test.

d. Connect rf cable assambly W5 from rf output
jack J1 to Electronic Counter AN/USM-207 and
measure the crystal frequency.

e. Replace the crystal unit with a calibrating
resistor that has a value equal to the masimum
equivalent resistance specified for the crystal type
and .
f. Adjust the frequency tuning control of the
impedance raeter so that the signal is the same as
that measured in step (d ) above.

& Adjust the METER SHUNT control to obtain
a midscale meter reading. This adjustment must
remain fixed throughout the remainder of this test.

h. Note the grid current value; this value is the
passing activity level.

i. Remove the resistor from the crystal socket.

j- Proceed to test crystal units by plugging one
unit at a time into the crystal socket and noting the
grid current value. If the grid current meter reading
for a crystal unit is equal to or greater than the value
noted in k above, the unit meets the equivalent
resistance requirement; if the meter reading is less,
the unit fails the requirement.

3-7. Using Impedance Meter as a Go-No-Go Gage,
Antiresonant Operation

The prccedure for using the impedance meter as a
go-no-go gage to test antiresonant crystal units is
the same as for series-resonant crystal units (para 3-
6), except that adapter AR-1 must be used with the
crystal unit. Insert adapter AR-1 into the ap-
propriate crystal socket and then plug the crystal
unit intc the adapter. When substituting resistors
for the crystal unit, do not use the adapter.

3-8. Preparaiion for Reduced Levei of Drive Test
The reduced level of drive test is specified only for
series-resonant crystal units. If the test is desired for

antircannant crvatal unite the mmnsadues will La tha
WUVALGRMY Wi J OUVEA GLAVD)Y VLT JIULGUMLE WIEL UT LIIC

same as for series-resonant crystal units, except that
adapter AR-1 must be used with the crystal unit.
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a. Perform the procedures given in paragraph 3-7' .

36 (1) through (8). |
b. Insert the selected resistor into the crystal
socket. 1
c. Adjust the SCREEN VOLTAGE adjust con- |

trol, elternately removing and inserting the resistor,
until a differencs of 2.54A (one-half of one meter =

division) is obtained between the grid current meter
readings with and without the resistor. On the TS- |
683A/TSM or TS-683B/TSM, connect a more |

sensitive microammeter (50.A) to jack J4 for more | ‘
accurate grid current measurements, and use this .

meter for the above measurements.

d. Replace the resistor with the crystal unit; |
adjust the frequency tuning dial for a maximum grid
current meter reading.

e. Substitute the resistor for the crystal unit and
repeat the procedure given in ¢ above.

f. The impedance meter is now ready for per-
forming the reduced level of drive test on crystal
units of the same type and specified frequency. For
this procedure, refer to the specnﬁcatxon covering the
crystal unit to be tested.. L "

3-9. Crystal Parameters, General

a. Piezoelectric Effect. When an dectrical stress
is applied to a cut quartz crystal in the direction of
one of the major axes, a mechanical stress is
produced at right angles to this axis. Conversdly, a
mechanical stress along a major axis will cause
electrical changes to appear on the faces of the
crystal perpendicular to the stress axis. The polarity
of the electrical stress and the direction of the
corresponding mechanical force are interrelated: a
reversal in one causes a reversal in the other. This
relationship between electrical stress and mechanical
force is termed the piezoelectric effect and provides a
means of relating mechanical vibrations to dectrical
circuits.

b. Resonance. An alternating voltage applied
across a quartz crystal will cause the crystal to
vibrate; if the frequency of the applied alternating
voltage approximates a frequency at which
mechanical resonance can exist in the crystal, the
amplitude of the vibrations will be very large. Any
crystal has several such resonant frequenciesthat
depend on the crystal dimensions, the type of
oscillation involved. and the orientation of the plate
cut from the natural crystal.

c. Properties of Piezoelectric Resonator. A good
piezoelectric resonator possesses the following
properties. a low-temperature co-efficient of
resonant frequency, a high piezoelectric activity
(performance index), and a frequency spectrum
containing only one resonant frequency in the




,‘fwnn&byuhguq-mwm
bridgs, be careful to selscda freguency of operation
somewhat lower than the crystal unit frequemcy.
Pigure 3«4 shows a diagram of the perameters of a

aud Ah(iruonant

plisosiectric erystal.
& s:masxcwmt

“erystal
; cunww_at_cn_:rpgm_
| wheve:
AF = the differ-uce between the sutiresonant
froquency and the seriss-resonant fre-
quency (Fg - Fg) in Hz.
Fs::agmninlm of the crystal unit
.
Cgp = the static capacitante of the crystal
usit in fareds.
. - ©y= the load capacitance in farads.
Inductance, L. Use the following equation to
- caleulate the inductance, L, in the series arm of the

erystal:
Lﬂnlum'm S W
2 2¢

fﬂ thmdmlmqmcyofﬂnaysulu..i'm
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Figure 3-4. Bquivelent electricel clrcuit of piseoslectric erystal.
¢. Voltage Across Crystal Unit. This voltage
may be measured as in peragraph 3-3b (9). Series
resonance and antiresonance present two different
cases as follows:
(1) Seriow-resonant voltage.
E = Eq = RI

where:

B = voltage écross the crystal unit in volts.

Ed = difference betwaen the tvio - acuum-tube
voltmeter readings.
R = effective series-resonant resistance i*: ..>ms
{para 3-4).
1 = rf crystal current in amperes.
{2) Antiresonant voltage.

E= Eg = )
2¥FCiRe 27FCy

where:
Ed = difference between the two voltmeter

readings.
F ==;n{omimlfnquencyofthecrystalunitin
2.
C1 = load capacitance in farads.
Re = effective antiresonant resistance in ohms
(para 3-5).
27 = 6.28 (a constant).
f. Performance Index (P The PI of the crystal
unit also may be calculatea from the equation:

PI ’
E gulier Tor ol s sy

where
Xe = 1
2 %FCy
w = 2gF

3-11 Stopping Procedure

a. Set the power switch to OFF.

b. Remove test crystals and adapters from
sockets.

c. Disconnect line cord from the power outlet.

3-7

SERRTY,




T™ 11-6625-456-14

Section 11l. QPERATION UNDER UNUSUAL CONDITIONS

3-12. Operatlon in Arctic Climates

\ma Mmpuatum and climatic conditions

W opmn of elsctmnie equipmemt In-  danger
mwmwdpmumﬁq;opuﬂionumm, r

adverse conditions follow:

a. Keep the equipment warm and dry. If the
cquipmthmtkeptinahuademlomm con-
struct ‘an insulated box for its protection.

b. Make certain the equipment has been warmed
up sufficiently before use. This may take 15 to 30
minutes, depending on the temperature of the

' surreunding air,

¢. When equipment which has been exposed to the
cold is brought into a warm room, it will sweat until
it reaches rcom termperature. When the eguipment
has reached room termperature, dry it thoroughly.

3-13. Oparation in Tropical Climates
In tropical climates, electronic equipment may be

‘poor and thelnah relative hmmdnty causes
demsation on the equipment whenever its
puntun becomes lower than the ambient air. To
‘countaract this condition, place lighted electric bull

under the equipment.

3-14.Operation in Desert Chimates |
The main problem with electronic equipment in |
dwertamsnsthelnrgeamounto‘f sand and du
that lodges in the moving parts and mechanical
assemblies. Cleening and servicing intervala shall be
shortened acccrding to local conditions.
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CHAPTER 4

OPE'RATOﬁ AND ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section |. QPERATOR AND ORGANIZATIONAL TOOLS AND EQUIPMENT

4-1. Common Tools and Equipment

“Tools and test equipment used by the operator and
-organizational repairman for the CI meter are listed
in table I of appendix C.

4-2. Special Tools and Equipment

There are no specie! tools and equipment required for
operator and organizational maintenance.

Section II. LUBRICATION

4-3. General

The following precautions should be observed when
the TS-683 (*)/TSM is lubricated. Note that
lubrication is performed during manufacture, and
_ with normal care, is not required during the life of
the equipment. If equipment is overhauled com-
_ pletely, lubricate it in accordance with information
i| given below.
"~ a. Do not use excessive amounts of oil or grease,
- and do not allow connections to become greasy.
b. Be sure that lubricant: and points to be
lubricated are clean and free from sand, grit, or dirt.
These abrvsives are the chief cause of bearing wear
~ and their presence often necc.sitates bearing
replacements. Use a solvent to clean all parts, except

for electrical contacts. Before lubricating, clesn all
surfaces with a lint-free cloth dampened with &
solvent. Keep solvent off surrounding parés.
Lubrication points are illustrated in figure 4-1.

d. Gasoline will not be used as a cleaning fluid for
any purpose. When the unit is overhauled or repairs
are made, clean the parts, except for electrical
contacts, with a solvent.

e. Use carbon tetrachloride as & cleaning fluid
only in the following cases: on electrical equipment
where inflammable solvent cannot be used because of
fire hazard, and for cleaning electrical contacts
including relay contacts, plugs, commutators, etc.

f. Tables 4-1 and 4-2 contain additiona’
lubrication information.

4-1
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EL6625—~456~1b=

Figure 4-1. Crystal |mpedance Meter TS-683(*)/TSM, lubrication points.

4-4. Lubrication Under Unusual Conditions

a. Arctic Regions. Lubricants that are
satisfactory at moderate temperatures stiffen and
solidify at subzero temperatures; as a result, moving
parts bind or become inoperative. When preparing
equipment for low-temperature operation,
thoroughly remove lubricants used for moderate
temperatures. Even small amounts of such
lubricants, if allowed to remain, may impair the
operation of moving parts. Be sure to use the
lubricant specified for |ow-temyperature operation.

b. Tropical Regions. High temperatures and
moisture due to rain or condensation may cause
lubricants which are normally satisfactory to flow
from moving parts and other surfaces. These bearing
surfaces will wear excessively, and hinges, fasteners,
and other partswill bedamaged or destroyed by rust
and corrosion. Inspect the equipment daily and
lubricate it as required to insure efficient operation;
use lubricants that are suitable for high tem-
peratures.

c. Desert Regions. Dust and sand infiltrating the
equipment cause grit .in the lubricants that will
seriously impair the action of the moving parts of the
set. Hot, dry temperatures cause the lubricants to
flow from the moving parts. and conditions similar

4-2

to those described in & above will result. Use
lubricants that are suitable for high temperatures.
Inspect and clean the equipment drily.

Table 4-1. Parts Lubricated by Manufacturer

Lubricant
Grease, instrument

Parts lubricated

Teeth of all gears, both oscillator
units.

Bearings of both tuning knob and
indicating dial shafts.

Two end bearings of low frequency
(L1A and LIB) tuning indicator
shaft.

Threaded portion of low frequency
tuning snaft.

Oil, engine

Oil, engine

Oil, engine

Table 4-2. parts Mot Requiring Subsequent Lubrication

Reason subsequent lubrication
is not required

Under ordinary service conditions
factory lubrication should lest
for life of unit.

Under ordinary service conditions
factory lubrication should last
for life of unit.

Part lubricated

Low frequency tuning
inductor L1A and L1B
end collector rings.

Low frequency tuming
inductor L1A and L1B
contact wheels snd
shaft.

High frequency turing Under ordinary service conditions
inductor L2A and L2B factory lubrication should last
sliding contacts. fo. life of unit.
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45 General
‘ ,‘,thttheCImisalwaysteadyfor
 inspected ) %

éBaeordnl!deﬁciencmtogethuthhtbeeornctwe

| action taken as prescribed in TM 38-750.

. | ]1-6. Scope of Operator and Orgenizational Main-

tenance

c. General. . - R
(1) Preventive maintenance is the ayntemntxc

care, servicing, and inspection of equipment to
prevent the occurrence of trouble, to reduce

TM 11-6625-456-14

PREVENTIVE MAINTENANCE CHECKS AND SERVICES

duwnﬁmo,mwmninmnthoeqmpmtinm-
vieeablemmn Operator preventive maintenance

performed daily and weekly; specific procedures
ind i;;table&s

: ptocedumm provided in table 4-4.

(3) Defects that cannot be corrected must be

'mportodtopauomelatahighamintammo

category. Records end reports of repsir must be
mads in accordance with procedures given in TM 38-
50.

b. PMCS Penods Preventive maintenance
checks and services for the CI metar are required on
a daily, weekly, monthly, and guarterly basie. These
checks must be performed during the specified in-
tervals. In additisn, the daily checks and servicss
must be performed under the spe:ial conditionc
listed below:

(1) Initial installation.

(2) Return from higher category maintenance.

(3) Once each week, if the equipment is
maintained in a standby condition.

Table 4-3. Qperator/Crew Preventive Maintenance Checks and Services

W—Weekly
Time required: 0.4
Work
ITEM TO BE INSPECTED Time
PROCEDURE M/ H)
I#
COMPLETENESS 0.1
See that the equipment and components are complete. Refer to table 1-2.
EXTERIOR SURFACES 0.1
Clean the exterior surfaces, including the panel and meter glass. Check meter glass for
cracks. Refer to para 4-9 for cleaning procedures.
3 CONNECTORS 0.1
Check the tightness of all connectors.
4 CONTROLS AND INDICATORS
While making the operating checks (sequence Nos. 5 through 20) observe that the
mechanical action of each knob. dial, and switch, is smooth and free of binding and ex-
cessive looseness. Also check the meter for gticking or bent pointer.
‘5 VOLTAGE CHANGE-OVER SWITCH 0.1

Place in proper position for power supply voltage.
6 LINE CORD
Plug into ac outlet. Check for fit and security.

7 . SCREEN VOLTAGE CONTROL R17
Set fully counterclockwise.

METER SHUNT CONTROL R16
Set fully clockwise.

) RF OUTPUT CABLE ASSEMBLY 0.1
Connect from jack J1 at rear of chassis to frequency measuring equipment.

ON/OFF SWITCH S1
8et to ON.

RANGE SWITCH S5

Set to low frequency range.
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ROTARY BAND SWITCH 82
. 88k 6o 30-30 MC.

40— 0HM CALIBRATING RESISTOR

Plug into erystal socket X5. Moter indicates minimum of 30 wA.
ROTARY BAND SWITCH 83
Set to 18-60 MC. Meter indicates minimum of 30 vA.
% ~ RANGE SWITCH $5
8ot to high frequency range.
2.3 WYTARY BAND SWITCH 84
Bet to 55-75 MC.
17 160 OHM CALIBRATING RESISTO’
Plug into crystal socket X6. Meter fucicates minimum of 30 vA.
i8 ROTARY BAND SWITCH 84
Set to 65-140 MC. Meter indicates minimum of 30 uA.
19 SCREEN VOLTAGE MEASURE/OPERATE SWITCH 88
Hold in SCREEN VOLTAGE MEASURE position. Vary SCREEN VOLTAGE coatol.
fMeter reads from 0-150 volts.
20 ON/OFF SWITCH 31
Set to OFF. Pilot lamp extinguishes.
1 CABLES
Inspect cord and cable for chafed, cracked, or frayed insulation. Replace connectors that are
broken, arced, striped, or worn excessively.
2 HANDLES
nspect hardles for looseness. Replace or tighten as necessary.

3 METAL SURFrACES
Inspect expo >d metal surfaces for rust and corrosion. Touch up paint as required.

Table 4-4. Organizational Preventive Maintenance Checks and Services

M- Monthly Q—Quarterly
Time required: 1.1 Time required: 0.3
Tnterval Verk
and ITEM TO BE INSPECTED Time
Sequence No. PROCEDURE M/ &)
#2709
i LUBRICATION
Check and renew lubricants as specified in paragraphs 4-3 and 4-4. 0.3
Z PLUCKOUT ITEMS _ )
Inspect seating of pluckout items. Make certain the tube clamps grip tube bases tightly. 0.2
3 JACKS
Inspect jacks for snug fit and good contact. 0.1
4 TRANSFORMER TERMINALS
Inspect the terminals on the power transformer. There should be no evidence of dirt or 0.1
corrosion.
5 RESISTORS AND CAPACITORS
Inspect the resistors and capacitors for cracks, blistering, or other defects. 0.2
6 INSULATORS o _
: s% ect insulators. bushings. and deeves for cracks, chipping, and excessive wear . 0.1
7 INTERIOR
Clean interior of chassis and cabinet. 0.1
1 PUBLICATIONS
See that all 8 ublications are complete. serviceable, and current. 01
2 MODIFICATI
Check DA Pam 310-7. and insure that all applicable MWO:s have been %plled ALL 01
URGENT MWOI smust be applied immediately. ALL ROUTINE MWO's must be
scheduled.
3 SPARE PARTS
Inspect all spare parts for ?eneral condition and method or storage. There should be no 0.1
A4 2 evidence of overstock, and all shortages must be noted on valid requisitions.
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Section 1V. ORGANIZATIONAL TROUBLESHOOTING

Domtm&wmm-mhewhm
it from a socketl; pnﬂthotubestzsightout

m.mm Failure to comply mey
result in demege to tube or socket.

a. Discard when a test by a tube tester or
‘ shows that they are defective.

b. Bawdmbmwhmthewbeddectnobvm
such as a troken envelope or lead.

¢. Do not discard tubes mevely because they have
been used for a specified length or time. Satisfactory
operation in-a circuit is the final proof of tube
quality. The tube in use may work better than a new
one.

d. Do not discard tubes only because they fall on,
or slightly above the minimum acceptable value
when checked in a tube tester. Some new tubes fall
near the low end of the acceptable range; yet these
tubes may provide satisfactcry performance
throughout a loug period of operational life at this
near limit value.

Table 4-5. Organizational Troubleshooting

Probable cauge

a Defective fuse.
h. Line cord or plug defective.

¢. Defective pilot light.
d. Voltage changeover switch set
to wrong voitage, or defective.

Correctiveaction

a Replace fuse.

b. Check continuity of line cord
and plug..

c. Replace pilot light.

d. Check setting of switch.

8. Impropar meter readings while Defective oscillator tube V1. Check and replace
ssgusnce Nos. 11

lw maoter u-dhp while Defective oscillator tube V2. Check and replace.
ing sequsnce Nos. 16

verean Defective rectifier tube V3. Check and replace
dulnmlNo 19 of table

l!luh maximom scresn voltage Dafective voltage regulator tube V4. Check and replace.

during sogusncs No. 19 of table

Section V. €I METER MAINTENANCE

4-9. Cleaning
the exterior of the TS-683(*)/TSM. The
should be clean, and free of dust, dirt,

d fungus.
Remove dust and looge dirt with a clean, soft

WARNING
fames of trichloroethane are toxic.
thorough ventilation whenever
‘NOT use near an open flame,
) is mot flammasble but ex-

posure of the fumes to an open flame or hot
metal forms highly toxic phosgene gas.

b. Remove grease, fungus, and ground-in dirt
from the case with a cloth dampened (not wet) with
trichloroethane.

c. Remove dust or dirt from plugs and jacks with
a soft brush.

CAUTION
Do not press on the meter face when
cleaning. Damage to the equipment may
result.

4-5
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Uummmwmmmm
metal wubh & bright, clean finish.
b. When a touchup job is necessary, apply paint

m'mmemmmmW “““Wm mmmmm.

4-6
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CHAPTER 5

FUNCTIONING OF EQUIPMENT

5-1. Block Diagram.
(fig. 5-1)

‘Impedence Meters TS-683/TSM, TS-
M plm of a piszoslectric
tal in the frequer~y range of 10.0 to 140.0 MHz.
rmmmammm

Wﬁmw with switch S6
iting the use of either circuit, The crystal
test, or any ome of 12 fizxed calibrating
3 in the range from 10 to 50 ohms, is made

PLATE AND SCREEN |PLATE AND
FILAMENT GRID | FILAMENT

HIGH FREQUENCY
TUNED PLATE-TUNED
GRID OSCILLATOR

0 ¢~ O~

FEEDBACK NETWORK
TAL OR RESISTC

,) CONTROL_GRID

GRID CURRENT

METER EL6625-456-14-TM-8

Figure 5-1. Crystal Impedance Meter TS-683(*)/TSM, block
diagram.

Oscillator Circuit. The CI meter is essentielly a
yidoacilhtorcircuitinwhichthecryatal unit
‘be tested is placed in the feedback path. The
al unit thus controls the oacillation frequency of
) circuit and the amplitude of oscillation. The
; registance of the crystal unit is measured by

on of the following principle of substitution:

In any svstem, if an element of the system is
removed and a substitute element is inserted so that
the originsl set of boundary conditions is satisfied
and no new ones are added, the substitute element is
equivalent opnnﬁomny to the original element.
Thus, if the boundary conditions (oscillation
frequency and amplitude of oscillation) are measured
at some point in the circuit, a network of resistance
and reactance is substituted for the crystal unit
without changing the boundery conditions; then, the
network reprecents the crystal unit at that particular
frequency and amplitude of oscillation. The crystal
unit may be operated at either its series-resonant
frequency or at antiresonan: frequency. A. series
resonance, the squivalent electrical circuit (fig. 3-4)
is pure! - resistive. At antiresonance, the equivalent

. electrical circuit of the crystal umit is inductive.

Thus, if the crystal unit is operated at its antireson-
ant frequency, and if the correct value of load
capacitance C, is connected in series with the crystal
unit, the combination of the crystal unit and lead
capacitance appears as a pure resistance at the
correct operating frequency. Therefore, in either
caae, a mslstanee may be substxtubed for the crystal

unit or for the combination of cryaStal unit and ioad
capacitance; this resistance can be adjusted to such a
value that the oscillation frequency and amplitude
are the same as they were before the substitution
was made. This value of resistance is, therefore, the
effective series-resonant resistance (R) or the ef-
fective antiresonent resistan~e (Re). In actual use,
‘the exact series-resonant or antiresonant frequency
‘may be unknown: this information, however, is not
necessary. The circuit of the crystal impedance
meter connected t0 appropriate frequency measuring
equipiient is tuned first to the approximate
frequency; then, by alternate adjustment of the
‘value of the substitution resistance and of the circuit
tuning, the correct frequency and value of resistance
are obtained. Generally, adjustment must be made
only two or three times before satisfuction of the
boundary conditions is attained. These adjustments
may be compared with the resistance and reactance
adjustments performed when balancing an im-
pedance bridge.

b. Power Supply. The power supply is a con-
ventional type that converts 115 or 230 volts ac, 50
to 1,000 Hz, to the regulated voltage necessary for
the plate and screer grid of the oscillator tubes. The

51
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81 bosakis one side of the ac line.
IR switeh S2 adapts the
WIW«%W&,&Q%

‘ ‘ (fig. 5-2, 5-3, and 5-4)
mwmwwmmmwm

range
WM 88 md rotary band switches S3 and S4.
Switch 88 conmsets the screem-grid potential to
escillator tube V1 or V2, and also connects the pansl
micrcamnzooter in the grid circuit of the same tube.
The other switches, 83 and 84, set the bands covered
by the two cscillators. When switch S3, associated
with the lower frequency oscillator, is in the 10-20
MC position, capacitors C1 and C2 are connected in

L1A and coil L1B, resgectively, to cheain the tuning
band specified. Whes cwitek 53 » opersted to the |

18-60 MC position, eum&:smudczm

removed from the circuit, le-ving only the circuit- |
distributed capacitapce acrors grid irductor LIA |
and the circuit-distribuiad capecitance plus
capacitor C3 across plate inductor L1B. Similarly,
when switch S4, associated with the hi

frequency osciVlator, is in the 55-75 MC position,
capacitors C7 and C8 are connected in parallel with
respectively, to obtain the tuning band specified.
‘When switch S4 is operated to the 65-14¢ MC
position, capacitors C7 and C8 are removed from the
circuit. The two oscillator circuits are continuously
variable throughout their bands by their tuning
conirels; TUNING 10-60 MC control drives the low-
frequency tuning dial and varies the inductance of
coils L1A and L1B, and TUNING 55-140 MC drives
the}ughfrequen\y tuning dial and varies the in-

ductance of coils L 2A and L2B. Out&t Jack J1is

connected to the plate tuning circuits of the two. g

oscillator s through coupling capacitors Cl5 and C16."

 with the grid and plote tuyaing inductors, coil | .
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Pt o ——— ——_— o ————— -

OSCILLATCR
Vi

. TO RF
& OuTPUT
JACK

—————p 70 +150V

- TO R®

& TO R7

NOTE:

UNLESS OTHERWISE SPECIFIED
RESISTORS ARE IN OHMS
RESISTORE ARE /2 WATT
CAPACITORS ARE IN UUF

EL6625~455-1b—TH-9

Figure 5-2. Low frequency oscillator circuit, TS-683/TSM, simplified schematie diagram.
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Figure 5-3. Low frequency oscillator, TS-683A/TSM and TS-683B/TSM, simplified schematic diagram.

5-4
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NOTE

The functioning of the low and high
frequency oscillator circuits is identicai,
except for the frequemcy bands covered;
therefore, only the functioning of the lower
frequency unit (fig. 5-3) will be discussed in
detail. For this discussion, it is assumed that
frequency range switch S5 has been set to
the low position.

- b When the control grid (pin 1) is driven positive
¥ during a cycle of oscillation, a rectified current flows
through 15,000-ohm grid leak resistor R2 and the
grid current meter (the semsitivity of which is ad-
justed by METER SHUNT potentiometer R16) to
‘ground. Capacitor C4 blocks the rectified control
¢ grid current from flowing through the grid tank

o circuit, which consists of rf variable coil L1A
" | paralleled by the circuit-distributed capacitance for
| the higher frequency band and with the added
\capacitance of C1 when S3 is 3 is in the lower
| Irequency band position. In the plate circuit of the
i (tube, dc plate current flows through voltage-
| [ dropping resistor RS and variable tuning inductor
i: IL1B to the plste. Coil L1B with its associated
| capacitance, tracks in frequency with grid coil L1A.
The screen-grid positive dc voltage obtained from
- potentiometer R17 (SCREEN VOLTAGE), con-

. llectodacross voltage regulator tube V4, controls the

JUTPUT V4
JACK /
/
4
Lee
| 98TUH
NOTE:
UNLESS OTHERWISE SPECIFIED
RESISTORS ARE IN OHMS
RESISTORS ARE 1/2 WATT
CARACITORS ARE IN UUF {,
10 85 Toss | Ci4 TO +150V

Tooo

J_— €L.6525-436—16—TH-1l

Figure 5-4. High frequency oscillator circuit, TS-683/TSM, simplified schematic diagram.

amplitude of oscillation. Capacitor C6 bypasses rf
from screen grid to ground. The cathode (pin 2) and
the suppressor (pin 7) are connected to ground to
reduce the likelihood of output-input circuit feedback
through the tube.

c. The higher frequency oscillator (fig. 5-4),
covering the bands 65-75 MC and 65-140 MC, differs
from the lower frequency oscillator as follows. a two-
section, spiral-type, variable inductance tuner is
used. Because of the frequency bands covered, the
inductance of tuner coils L2A and L2B is con-
siderabley less than the lower frequency coils.
Smaller loading capacitors C7 and C8 are shunted
across the tuning inductances by switch S4 when
operation in the 55-75 MC band is desired. A plate
circuit compensating capacitor corresponding to C3
is not required. Grid blocking capacitor C9 is
smaller, as ere crystal load resistors R6 and R8 and
plate voltage-dropping resistor R10. The theory of
operation is the same as for the lower frequency
oscillator.

d. When =1 adequate feedback path is provided
and the screen-grid potential is increased to a
satisfactory value, the circuit oscillates. The
feedback path is through crystal socket X5 or X¢
This socket also is used when the calibrating
resistors are substituted for the crystal being
measured. The 470-pF capacitor, C8, provides a low-

5-5
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mm wum to the m circuit. The meam
venage s imjectad nto ﬂ'ﬁyﬂu circuit across "'Gl'fnav

. Adapter AR-1 is provided with
MWW Thisphngsintocrystal socket
X5 or X6. It contains a 32.0-pF capacitor in series
wi&haay&nlmketmdmusedformumomt

e o ® el o o mon mmnmme . mea b emeBafale e memda fee Slaa
Te8iSehnite MSESUTCILEDLS, WD i€ mau® I wuc
same manNNer ag aeries-re nt resistance

measurements. The resistance determined by using
the adapter is the approximate antiresonant
resiamoithocryataiunitopemﬁngintoaiﬁﬂ-
U - T PRS- Sy G cmmmlmbmenn meolhnblbeaddoem

pr BOSRA capucxuum ﬂ ITCOIBLRLIVT JUUDWLULIUIL
method ia vsed when making both series-resonant
and antiresonant resistance measurements.
Calibrating resistors (fized values) in the range
becween 10 and 150 chms are plugged into the
crystal sockets on the panel. The calibrated resistor
selected snould give most nearly the same frequency
ana amplitude of oscillation as the oscillating crystal
unit. Amplitude of oscillation is indicated on the grid
current meter. The approximate crystal resistance is
that of the selected calibrating resistor. The crystal
sockets will accommodate any two-pin crystal holder
having 0.050-inch pins with 0.486-inch center-to
center spacing.
5-3 Power Supply
(fig. 5-5)
e. Transformer T1 has a primary rating of 115 or
230 volts ac, single-phase, with output windings on
the secondary of 700 volts at 35 mA (milliampere)

amperes for the filaments of V1, V2, ladpﬂothmp
El. mmﬁmmhmoﬂmaﬁedw

filament of rectifier tube V3.

h Mha montifind Awébmund ..f llﬁ ia Gu....ul Sunn ~f
V. 3150 IGA-VALEGAL WDP\II' Ve D VEICALE 1ITC Ul

ripple by resistors R11, R12, and R13 and capacitors
C17A and C17B. The filter is connected to voltage-
dropping resistor R14, which, in turn, is connected

“to voitage-reguiating tube V4. Tube V4, operating in

ontessemdace on cnndadam 14 sntmbaimn tha waléama

!‘.A“Jujuuuku “ibh ATDID WL P‘l‘, RISUIWBLILD LT VUIWRT
across its terminals constant at approximately 150
volts, despite normal changes in line voltage and
current drain of the connected circuits. If the voltage
across this gaseous reguiator rises, the tube will
draw more current; this action causes a greater
voltagge drop across R14 and keeps the voltage at
the plate (pin 5) of V4 constant. If the line voltage
drops becuase of outside causes, leas current will be
drawn by tube V4, the voltage across R14 will be
smaller, and the voltage at the plate (pin 5) of tube
V4 will be constant.

c. The screen grid of the oscillator tube in use is
supplied with dc (direct-current) voltage controlled
by potentiometer R17 (SCREEN VOLTAGE)
connected across voltage regulator tube V4. This
screen grid voltage controls the amplitude of
oscillations. Pilot lamp El is operated from the 6.3-
volt winding of the secondary of transformer T1. The
0.003 WF (microfarad) capacitor, C18, bypasses rf
current from the input ac power line to ground. The
500-pF capacitor, C14, prevents rf currents of the
plate circuit from flowing in the power supply cir-
cuit.

NOTE:

! 3 UNLESS OTHERWISE SPECIFIED,
4 RESISTORS ARE IN OHMS,
4 RECTIFIER RESISTORS ARE 1/2WATT,
o 700 VCT V3 CAPACITORS ARE IN UUF.
>§ 35 MA b atzm Y 5Y 3G T /G
e 4 RI4
=g —= 1,600, 10W
+150V

RiI3
1,600 ,IoW VOLTAGE
REGULATOR
V4
0A2

EL6625-456-14-TM-12°

Figure 5-5. TS683(*)/TSM power supply. simplified schematic diagram.
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GENERAL SUPPORT MAINTENANCE INSTRUCTIONS

No direct support maintenance is authorized.
1. Voltage and Resistance Measurements
;Xltabnllbonmmdthtmalnmtmin
" tepsance personnel are capeble of making most
_ voltage and resistance measurements without
 detailed, step-by-step iuttuetiom The basic
i WARNING
Certain points on the chassis of the CI meter
operate at dengercus potentisls. Be ex-
tremely careful when handling or testing any
..art of the equipment while it is connected to

~ thepomooum

' a. When measuring voltages, use tape er slesving

" to insulate the test prod, except for the extreme tip.

b. Make resistance and voltage measurements as
~ directed in tables 6-1 and 6-2, or in the appropriate
- schematic diagram.
¢, In all tests, the vossibility of intermittent

_trouble should not be overlooked. This type of
trouble may be made to appear by tapping or jarring
. the equipment.

6-2. Dc Resistance of Transformers and Coils

_'The dc resistance data table 6-1 is provided as an aid
to troubleshooting. When using the data, observe
the following:

. Before making resistance messurements of the
- windings, determine that faulty operation is very
. likely due to a faulty transformer.

“+ . Do not use the resistance measurements as the
_sole basis for discarding a transformer or coil as
* defective. Bear in mind that, due to rather broad
- winding tolerarces during manufacture, resistances
_ may vary from one transformer or coil to another;
_the table values are typical average values.

namformuaandeoﬂnmaydﬁfermﬂyfmmthe
wes given in the table; however, most
coments will . approximate the given values.
Tools and Test Equipment
A Mofthe required tools and test equipment for
“tronblesiho. ‘and mi intenance of the CI meter
be ﬁonnd in appendix C.

6-3.

Section |. GERERAL

Table 6-1. Resistance to Ground Measurement

RMeasure the de resistance of the primary circuit of
the power trensformer from prong to proag on the ac
plug. With switch 81 closed, the resistance should be
about 10 ochms with switch 82 in the 115V position,

end 40 ohms in the 230V position.

Comnement part | Terminal Ruziatence to mrowmd (ekms)

V3 4 320

V3 6 320

Tl 10 0.2

V1 1 16K (S5 et low frequency range;
R16 fully clockwise).

VI 5 28K

VI 6 40K (85 at low frequency range;
R17 fully clockwise).

V2 1 16K (S5 at high frequency range;
R16 fully dockwiss).

V2 5 26K .

V2 6 40K (S6 at high frequency range;
R17 fullyclockwise).

S
Table 6-2. Voltage to Ground Measurements
" Componsat part | Termizal DC Vaitage to growad
T o | 20
+ (pos) | 240V
C178 + (pos) | 185V

V4 lor§ 150V (tube lightad)

\ 1 —0.11V (S6 at low frequency
range; R17 fully coun-

).

VI 5 85V

VI 8 83V (S6 at low frequency range;
R17 fully clockwiee)

V2 1 —0.22V (S8 at high frequency
range; R17 fully coun-
terclockwise).

V2 5 118V

V2 6 85V (S5 at high frequency range;

L R17 fully clockwise).
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OSCILLATOR
o

—
FRONT
NOTES:
I. INPUT 1SVAC

2. READINGS TAKEN TO GROUND
UNLESS INDICATED.

5. SCREEN VOLTAGE CONTRCL

FULL COUNTERCLOCKWISE
6 S5 N D-20MC, 1I86-60MC POSITION

3. 20 000 OHMS-PER-VOLT
MULTIMETER USED FOR
READINGS.

4. UNIT NON-GSCILLATING

OURING MEASUREMENTS.

FOR V |;IN 55 73MC, 63-140MC

POSITION FOR V2 READINGS.
7. POWER: ON FOR VOLTAGE READINGS,

OFF FOR RESISTANCE MEASUREMENTS. EL6625S-486~16-TH-IS
® RESISTANCES ARE INOHMS.

Figure 6-1. Component terminal voltage and resistance diagram.

Section |l. TROUBLESHOOTING

6-4. General

The firat step in servicing a defective CI meter is to
sectionalize the fault. Sectionalization means tracing
the vault to ome of the three major circuits
responsible for the abnormal operation: either of the
- two oscillator circuits, or the regulated power supply
- circuit. The second step is to localize the fault.
Localization meane tracing the fault to a particular

6-2

stage or network within one of the three major
circuits. The third step is to isolate the fault.
Isclation means tracing; the fault to the defective
part responsible for the abnormal condition. Some
faults, such as burned-out resistors, arcing, and
shorted transformers, can ofter be located by sight,
smell, and hearing. The majority of faults, however,
must be isolated by checki»ng voltages and
resistances.




hmwmmmmmm

 e. Intermittents. In all these tests, the possibility
of intermittent malfunctions should not be
overlooked. If present, this type of trouble may be
 mads to eppear by tapping or jarring the equip-
- ment. xeummmmm
cause the trouble. Test wiring for loose connections,
moving wires and components with an insulated
 tool. This may indicate the location of a fault.

‘ (66mwhmmn¢l8+%-

in Crystal Impedance Meter TS-88°
‘ ‘4‘)/’rsuoftmmbedmmdbycheckingthe
resistance of the filament and high-voltage circuits
Wmmbtbqumt,thueby
_ preventing dev 1ge to the power supply. Disconnect
| the power cord froimn the ac powsr source. Remove
- the bottom cnver plate. Place all tubes in their
sockets. Set Multimeter TS-352B/U at a suitable

source, or open.
b. Fuse F1 blown.

switch S2 defective.

a. Cord not plugged into ac

c. Pilot lamp E1 burned out.
d. ON-OFF switch S1 defective.
¢ VOLTAGE CHANGE-OVER

c. Rectifier tube /8 defective.
d. R11, R12, R13, or R14 open.

TM 11-6625-456-14

wiring for anything that might ceuee a short circuit,
such as @ metallic chip or a piece of solder. If no short
mwmmmmw
such as the filter capacitors and rectifier tube, for
short or pertial shorts. If the correct resistance
measurements aze cbtained, connect the power cord
o the ac power source. Set the multimeter controls
for de voltage measus (800 voits or higher)
Mmmmmmthdatommmm
positive de¢ voltages between the termimals (b
below) and ground. If a voltage reading is obtained
but the rcading is low, turn off the equipment and
measure the ac line voltage. If the line voltage is

' correct, an unusuvally high load current is being

drawn from the power supply; thie load may be
caused by defective circuit components. If no
voltage indications are obtained, check fuse FI,
power ON-OFF switch Sl, VOLTAGE CHANGE-
OVER switch 82, power transformer T1, and rec-
tifier tube V3.

6-7. Additional Troubleshooting Ir formation

. Dc and Filament Voltages. Check the de and
filament voltages on the socket pir'3 of V1 and /or
V2, Be sure that controls are properly set and that
switch Sb6 is in the range position corresponding to
the oacillator tube socket in use. If voltages appear
oorrect, refer to the schematic diagram (fig. FO-2)
and check the crystal holder networks for wiring
continuities or shorts to chassis. .

b. Dc Resistance of Transformer T1. The dc
recistance of transformer T1 should cerrespond to

the following:

. resistance range and measure the resistance between Terminal 1-2 (connection S2 open)..... 20 ohms
the terminals (¢ below) and ground. If incorrect Terminal 7-8(connection to S2 open). . . .. 20 ohms
1 ggi"sgggg reading are obtained, check the circuit Terminal3-4 .......................... 320 ohms
Terminal 4-6 .. ....................... 320 ohms
Table 6-3. Troubleshooting
NOTE
All components are shown on figures 6-2, 6-3, and 6-4.
Probable cause Corrective action

a. Check at source and meter.

b. Check and replace.
¢. Check and replace.
d. Check and replace.
e. Check and replace.

f. Transformer T1 open. f. Check and replace.
lamp Mghte dimly (om 115V  o¢. VOLTAGE CHANGE.-OVER a. set correctly.
.Volumnguhwcmbe \'Z) switch 82 set for 230V.
does not light. b. Regulator tube defective. b. Check and replace.

c. Check and repiace.
d. Check and replace.

6-3
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¢. Tdm SCREEN VOLTAGE control

rochwico.
Check and replace.
e Check contisuity.

f. Check resistances as shown in
figure 6-1. Check voltages as

. shown in figure 6-1.
g. Contect whosl on L1A and L1B g Slids wheels along shefts until -
not trecking, they errive within one-fourth turn

of opposite ends of L1A and L1B
a8 traveling stop om tuning shaft

' reaches locknuts.
A. Contacts not made in J¢ jack k. Clean and edjust contacts.
(TS-683A/T8M & TS.
: , €33B/TSM only).
4. Oscillates without crystal or o Wiring disturbed in fesdback or a. Restore to their original positio--
calibreting resistor in panel sockut. . oscillator circuits. any wires which were disturbeu
while troubleshooting or repairing.
b. Tube shield removed. b. Repluce shield.
c. Tuning shaft on low-frequency ¢. Remowv. tuning shaft from ground.
5. Stop om lov frequemcy tuning does  Locknuts loose. Adjust locknuts to meet requirements.
not function. in step 3g above.

6-4



Figure 6-2. TS-683/TSM panel and chassis assembly, dust cover removed,

TM 11-6625-456-14




T™M 11-6625-456-14

Figure 6-4. | S-683A/TSM and TS-663B/TSM panel and chassis assembly, cover plate removed, bottom view.
6-6
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Section 111.Ci METER MAINTENANCE

6-8 General

,(I)Bclmnpnrtunnsoldaed note the

[Ovuhutingofthemnpurtsmymmthecom-
- ponent or change its value.
P {4) Do not allow drops of solder to fall into parts
| of the chassis, as they may cause short circuits..
| (5) A carelessly soldered connection may create
new faults. It is important to make well-soldered
| joints, because a poorly soldered joint is one of the
L most difficult faults to find.
B (6) Replacement parts shall occupy exactly the
| -same position in the circuit as the original part. A
part that has the same electrical value but different
hysical size may cause trouble. Give particular
tention to proper ground when replacing a part;
use the same ground as in the origiral wiring.
ailure to observe these precautions may iesult in
" decreased output or parasitic oscillations.
6-9. Replacement of Parts

a. General. When replacement of a component is
-necessary because of failure, follow the disassembly
_procedures given in d below. It is assumed that the
dust cover and bottom cover plate have been
,maved during the troubleshooting procedure.

- b. Resistors. The resistors are self-supporting.
'Unaoldenng is the omly procedure required for
removal.
. ¢. Fixed Capacitors. The small capacitors are
self-supporting and may be removed by unsoldering.
Dual electrolytic capacitor C17 is removed by un-
soldering the leads and removing the capacitor
- mounting nut.
. d. Disassemmbly.
(1) Loosen the setscrews on all knobs and
- remove the knobs from the front panel. Set each dial
index over one of the end graduations and record its
poeition. Loosen the setscrews in the dials and
remove them from the front panel. Remove the three

center screws in each dial plate and lift the dial plates

(2) To remove the microammeter, loosen the
stud nuts, take off the wire lugs, and remove the
panel screws holding the meter.

{3) To remove the low frequency range tuning
assemcbly, (fig. 6-8 and 6-4), unsolder and tag the
cabled wires to the coil unit terminal strip. Remove
capacitor C15. Remove the dust cover from the
tuning assembly. Unsolder the ground lead running
from the tuning assembly to the rear of the front
panel, or remove nameplate and remove screw and
nut holding the solder terminal to the rear of the
front panel. Unscrew the four screws holding the
coil assembly to the front panel. Note that one of
these screws is normally hidden by the dial plate.
Remove the retaining nut that secures roiary band
switch S3 to the front nanel and lift the swicch from
the panel. The low frequency tuning sesembly now is
removable as a unit for replacement or repair.

(4) To remove the high frequency range tuning
assembly, unsolder and tag the cabled wires to the -
coil unit terminal strip. Remove the three screws
that hold the coil assembly to the panel. Note that
one screw is normsally hidden by the dial plate.
Unscrew the nut that secures rotary band switch S4
to the front panel and remove the switch from the

panel.

(5) To remove ON-OFF switch S1, range switch
S5, and SCREEN VOLTAGE MEASURE-

OPERATE switch S6 from the front parel, remove
the respective retaining nut from each switch in the
‘ame manner as for switch S3. Unsolder and tag the

ads to the SCREEN VOLTAGE and METER
:  HUNT controls.

(6) Remove the nuts which hold the hendles and
ti:e four screws which hold the panel to the chassis.
The chassis assembly now is removable for repair, if
required.

(7) The crystal impedance meter now has been
disassembled to the point where the remaining
components can be removed as desired without
difficulty.

e. Reassembly Procedure. To reassemble the
equipment, reverse the above procedures. Handle
the two tuning assemblies carefully to avoid
disarranging critical wiring.

6-10. Alignment

No alignment procedure is necessary for Crystal
Impedance Meter TS-683(*)/TSM tnless either or
both of the tuning assemblies require replacement.
Refer to paragraph 6-9 for replaceinent procedures
for either tuning assembly.

6-7
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ipment Used for Alignment and Ad-
jmmt. Tha alignment of Crystal Impedance
hdater TS-883(°)/TSM ia established on the higher
frequency band of each oscillator unit. Digital
Readout Electronic Counter AN/USM-207 should be
used to make ail frequency measurements necessary
wing alignment.
b. Alignment of CI Meter. Alignment of this
e@pmtmmofmbhshmgthewmmnmg
dial sstting for a given frequency developed by each
oscillator. The dial calibrations are intended only to
be used as rough guides to the frequencies of the
(l) Almnment of low frequency tuningg
dial. Connsct rf output cable W5 to output jack J1
on the impedance meter and to the input of the
electronic counter. Turn or both units and allow
them to warm up for 15 minutes. Position switch S5
on the impedance meter to the low-frequency range,
and rotary band switch S3 to the 18-60 MC position.
Insert a 40-ohm calibrating resistor in crystal socket
X5. Adjust the screen voltage to 60 volts by means
of the SCREEN VOLTAGE control, with switch S6
held in the SCREEN VOLTAGE MEASURE
position. Slowly vary the tuning control of the
impedance meter until the electronic counter in-
dicates 60 MHz. The dia! reading should be 60 MHz
to within the width of the indicator line. If this
requirement is met, check the dial settings at 34
MHz (with SCREEN VOLTAGE control at 30 volts)
and at 18 MHz (with SCREEN VOLTAGE control
at 25 volts). Tolerance should be within =3 percent.
If the dial on the impedance meter is noticeably off at

60 MHz, loosen the three center screws slightly and
rotite the dial plate until it reads correctly. Tighten
the screws when the dial plate is properly positioned.
Check the ssttings at 34 MHz and 18 MHz. If the
dial cannot be made to log at the three frequencies,
the contact wheels on coil L1A and L.1B meay not be
tracking correctly. Refer to the troubleshooting
table, table 8-4, for instructions necessary to corres’
this condition; then, repeat the alignment procedure.

{2) Alignment of high frequency tuning
dial. Position switch S5 to the high frequency range,
and rotary band switch S4 to the 65-140 MC
position. Insert a 100-ohm calibrating resistor in
crystal socket X6. Adjust the screen voltage to 130
volts by means of the SCREEN VOLTAGE control.
Slowly vary the tuning control of the impedance
meter until the electronic counter indicates 110 MH-
z. The dial reeding should be 110 MHz to within the
width of the indicator line. If this condition is met,
check the dial settings at 90 MHz (with SCREEN
VOLTAGE control at 130 volts) and at 66 MHz
(with SCREEN VOLTAGE control at 35 voits). The
tolerance should be within =3 percent. If the dial is
noticeably off at 110 MHz, rotate the dial plete as
described in (1) above. Check the settings at the
three test frequencies after the dial plate is
positioned. If the dial cannot be made to log at the
three frequencies, the sliding contacts on coils L2A
and L2B may not be tracking correctly. If necessary,
shift the contacts by lifting them gently with a small
screw driver until satisfactory tracking is obtained.
Always replace the metal cover on the coil unit when
the alignment check is made.

Section 1V. GENERAL SUPPORT TESTIN” PROCEDURES

6-11. General

a. Testing procedures are prepared for use by
electronics field maintenance shops and electronic
service organizations to determine the acceptability
of repaired equipment. These procedures set forth
specific requirements that repaired equiyment must
meet before it is returned to the using ocrganization.
These procedures may also be used as a guide for
testing equipment that has been repaired at direct
support maintenance if the proper tools and test
eguipment are available.

b. Comply with the instructions preceding each
chart before proceeding to the chart. Perform each
step in sequence. Do not vary the sequence. For each
step, perform all the actions required in the Control
settings columns; then, perform each specific

6-8

procedure and verify it egainst its performance
standard.

6-12. Modification Work Orders

The performance standards listed in the tests (tables
6-4 through 6-7) arebased on the assumption that all
modifications have Leen performed. A listing of
current modification work orders will be found in DA
Pam 310-7.

6-13. Physical Test and Inspections

G. Test Equipm:: ard Materials. No test
equipment or materiais are required.
b. Test Connections and Conditions.
(1) No connections are necessary.
(2) Remove dust cover.
c¢. Procedure. Follow procedures in table 6-4.




Table 6-4. Physical tests and Inspections

TM 11-6625-456-14

Caatrel cettings

Byplnert
under teat

4 |

Test procedure

Performance standard

Test
cgupmeat
Nona Contisls may bain
any position.

Controls may be in
any position.

a. Inspect case and chassis for damage,

missing parts, and condition of paint.

NOTE
Touchup painting is recommended
instead of refinishing whenever
practical; screw heads, binding posis,
receptacles, and cther piated parts
will not be painted or polished with
abrasives..

. Inspect all controls and mechanical

assemblies for loose or missing screws,
holta. end nuta,

Inspect all connectors, sockets, receptacles,
holder, and meter for looseness, damage, or
missing parts.

Rotate all panel controls throughout their
limits of travel.

b. Inspect dial stops for damage or bending,

and for proper operation.

No damage evident or parts
missing. External surfeces in-
tended to be painted will not show
Yare metal. Panel lettering will be
legible.

screws, bolts, and nuts will be
tight. None missing.

. No loose parts or damage. No

missing parts.

. Controls will rotate freely without

binding or excessive looseness.

. Stops will operate properly

without evidence of damage.

6-14. Oscillation Amplitnde Test

a. Test Equipment and Materials. No test

b. Test Connections and conditions. No Con-

nections are necessary.

equipment or materials are required. c. Procedure. Follow the procedures in table 6-5.
Table 6-5. Oscillation Amplitude Test
Centrol settings
Sp| Test Equipment
Ke. [uetpment under teat Test procedure Performance standard
1 METER SHUNT control a@. Turn on TS-683(*)/TSM and allow 30- | a None
fully clockwise. minute warmup.
SCREEN VOLTAGE control |&. Check meter reading for residual grid | b. Less than 15 mA.
fully counterclockwise. current.
No crystals or calibrating re-
sistors in crystal sockets.
2 METER SHUNT controi a. Insert following calibmating resistors in | a None
fully- clockwise. appropriate crystal socket.
SCREEN VOLTAGE control |b. Set frequency for each calibrating resistor | b. None
fuily clockwiss. as direciad in ¢ below.
c. Set as follows: c. Meter reading shall be at least 30
Calibrating mA over the residual grid current
Band Frequency Resistor (step Ib above).
(Mh2z) (ohms)
1 10-20 100
2 18-60 100
3 55-65 100
3 65-75 80
4 60-1 00 100
4 100-140 40
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6-15. Auxiliary Components Test
- @& Test BEquipment and Materials.

i2) Multimeter TS-352B/U.
(3) RCL Bridge ZM-61/U.

{1} Resistance Bridge ZM-4B/U.

b. Test Connections Conditions. Connect the
equipment as shown in figure 6-5.

. Procedure. Follow the procedures shown in
table 6-6.
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RESISTANCE BRIDGE ZM-4B/U

s
H
i

- EL6625-456-14TM-17
CALIBRATING RESISTORS VARIABLE CALIBRATING RESISTOR ADAPTER VR-2 ANTIRESONANT ADAPTER AR- |

Figure 6-5. Auxiliary component test connections.
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Table 6-6; Ausitiary Components Test

ZM-4B/U: Nome.{ @. Turn on ZM-4B/U and allow 30-minute }a. None
RES-VAR-MUR: RES. | b. Check resistance of calibrating resistors |ib. All values shall be as listed +5%.
‘ S listed:
MULTIPLY BY: 100 10 ohm 22 ohm
MULTIPLY BY: 1/10 30 ohms
(For resistors of 100 | 51 ohms
ohms and over.) 68 ohms
82 ohms
91 ohms
100 ohms
120 ohms
150 ohms
2 Same as step 1 Check resistance of calibrating resistors listed: | All values shall be as listed 2#:2%.
40 ohms
69 ohms
3 TS-352B/U: Chieck resistance of variable calibrating resistor | Resistance shall be 100 ohms =#=10%.
FUNCTION: OHMS adapter VR-2. Resistance shall vary smoothly -
Range switch: Rxl. from zero to 100 ohms.
4 ZM-61/U: a Allow ZM-61/U to warmup for 15 minutes.
Power: ON. b. Connect a pair of 0.050 inch diameter leads
(preferably an HC-13/U crystal base with
long pins) to tets binding posts of bridge.
c. Balance bridge.
d. Place short (or shorted crystal socket)
across ping8 of AR-I.
e. Place AR-1 on the 0.050 inch leads
protruding from bridge, making sure that
internal capacitor of AR-1 is connected to
HI post.
f. Measure capacitance of AR-l. If not within 32 +0.2 pF.
tolerance, proceed to steps g through
i below.
g. Remove back of AR-1 and fabricate a
temporary back with a hole just over the
capacitor.
h. Install temporary back on AR-1 and adjust
capacitor with an insulated screwdriver until
measured capacitance across socket is
within tolerance.
i. Reinstall original back on AR-l.
6-16. Frequency Checks (2) Variable Transformer CN-16A/U.
a Test Equipment and Materials. b. Test Connections and conditions. connect the
(1) Digital Readout Electronic Counter equipment as shown in figure G-6.
AN/USM-207 c. Procedure. Follow the procedure in table 6-7.

6-12
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Figure 6-6. Frequency check test connections.
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Table 6-7. MWM

FUNCTION: FREQ 1860

SENSITIVITY: PLUG-IN.
DIRECT/HETRODYNE:
DIRECT. 10-20

&
| ]
5
ford
[-]
[
g
[y
veEBrnss.
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EZ 8 gmry | =141
=1 — N
- 5 Ao - - g = CAPACITORS, FIXED, VARIOUS - DIELECTRICS, STYLES Ci, CN, CY, AND CB
T3] v T IST IST
SIGMIFICANT FIG. | SIGNIFICANT FIG, SIGNIFICANT FIG. - o
s ein ! paaisinany sim 20 SMIFICANT R10

i 20 SIGNIFICANT FiIG | 20 SIGNIFICART RIG |
MULTIPLIER MULTIPLIER MULTIPLIER {MIL IDENTIFIER (BLACK DOT) - MIL IDENTIFIER (SILVER DOT)
TOLERANCE TOLERANCE TOLERANCE { [ 1ST SIGNIFICANT FIGURE (- 1 ST SIGNIFICANT FIGURE
FAILURE -RATE LEVEL TERMINAL | | 2D SIGNIFICANT FIGURE [ 20 SIGNIFICANT FIGURE
(ESTABLISHED RELIABILITY ‘i —«l
TYPES ONLY ) '—3 ( !
rront (5 ¢ _§) o o O
COLOR CODE MARKING FOR COMPOSITION TYPE RESISTORS. COLOR~-CODE MARKING FOR FiLM-
TYPE RESISTORS. | MULTIPLIER
i L CAPACITANCE TOLE"ANCE | I I
!
animm mans mos --..-....-.....TA.?.‘;E. anity Ei s YumE REGIETARS Lcmmt:'rsms'nc o 0 o
GULUN GUUE FUR VUNIFUDIITIUIN T TFE MANNY TILW T REJSIDIVNRD. ""— SPEC |:}E"T u‘L SPEC IDE”T [ —J
BAND A BAND 8 BAND C BAND D BAND E {SILVER) (SILVER) [DCWDRIHNG VOLTAGE i _T__{ I
FIRST SECOND RESISTANCE FAILURE { OPERATING TEMPERATURE | MuTIeLIER
coror  |sioniFicant] coor  [sieniFicant] coror  JmuLtipuierE coior | ToLerance | covom RATE TERM. ’ . ’ VIBRATION GRADE
FIGURE FIGURE - (PERCENT} LEVEL il [ CAPACITANCE TOLERANCE
— L CHARACTERI3TIC
BLACK o BLACK o BLACK : N | WO = v
BROWN ' BROWN ' BROWN 10 ~ppaca REAR
RED 2 RED 2 RED 100 -} r=0.01 IST FiIg. | |
P = ey - s W To o) S sl . . (ABAMCE ) i
URANUL 2 UNANOC <2 WRANOL. .. W -1 IV DECIMAL (mu 'd IS YO 1
YELLOW 4 YELLOW 4 YELLOW. .. 10,000 § SILYER | +1G (COMR .....|soLp- 20 FIG (RED)-J 20 FIG.(ORANGE 3~ MICA - DIELECTRIC PAPER - DIELECTRIC 6L
TYPE ONLY) ERABLE -
...... - P - Prsp— i 8 nnrn im TOLERANCE (SILVER} MULT {BROW®N )
oNEEN 2 ONRLLNY <2 AL 11, I vy sULY. .. *»x B Y Y Y Sres R AT
BLUE 3 BLUE 6 BLUE..... 1,000,00C § RED....| +2 (NOT AP- TOLERANCE [50LD) I
PURPLE 7 PURPLE 7 PLICABLE 7O
(VIOLET) (VIOLET) ESTABLISHED (A) 8.2UH *10% (B) 330uUH % 5%
GRAY 8 GRAY 8 SILVER. .. 0.01 RELIABILITY).
WHITE 5 WHITE s GOLD o.i
COLOR CODING FOR TUBULAR ENCAPSULATED RF. CHOKES. AT A, AN EXAMPLE OF
OF THE CODING FOR AN B.2UM CHOKE IS GIVEN. AT B, THE CO:OR BANDS FOR
A 330UM INDUCTOR ARE ILLUSTRATED.
BAND A — THE FIRST SIGNIFICANT FIGURE OF THE RESISTANCE VALUE
{BANDS A THRU D SHALL BE OF EQUAL WIRTH.)
TABLE 2
-_— H
BAND B HE SECOND SIGNIFICANT FIGURE OF 1MF RESISTANCE VALUE. COLOR CODING FOR TUBULAR FNCAPSULATED R.F. CHOKES.
BAND C — THE MULTIPLIER (THE MULTIPLIER IS THE FACTGR BY WHICH THE PYFYT® INDUCTANCE
TWO SIGNIFICANT FIGURES ARE MULTIPLIED TO YIELD THE COLOR | FICANT } MULTIPLIER TOL ERANCE
NOMINAL RESISTANCE VALUE.} FIGURE (PERCENT)
BAND D — THE RESISTANCE TOLERANCE. BLACK 0 1
BAND € — WHEN USED ON COMPOSITION RESISTORS, RAMD £ iNDICATES BROWN | 10 [
ESTABLISHED RELIABILITY FAILURE — RATE LEVEL ( PERCENT FAILURE TEMPERATURE COEFFICIENT TEMPERATURE COEFFICIEN
PER 1,000 HOURS). ON FILM RESISTORS, THIS BAND SHALL BE APPROXIMATELY RED 2 100 2 T S.GNIFICANT FIGU
1-1/2 TIMES THE WIDTH OF OTHER BANDS, AND INDICATES TYPE OF TERMINAL ORANGE 3 1,000 3 IST SIGNIFICANT FIGURE l—- 18T 8 ‘
RESISTANCES IDENTIFIED BY NUMBERS AND LETTERS YELLOW ) 2D SIGNIFICANT FIGURE i 20 SIGNIFICANT FIG “
(THESE ARE NOT COLOR CODED ) GREEN 5 MULTIPLIER | MULTIPLIER
SOME RESISTORS ARE IDENTIFIED BY THREE OR FGUR DIGIT ALPHA NUMERIC BLUE 6 CAPACITANCE TOLERANCE | [~ CAPACITANCE
DCSIGNATORS. THE LETTER R IS USEC IN PLACE OF A BECIMAL POINT WHEN VIOLET 7 é é éé
FRACTIONAL VALUES OF AN OHM ARE EXPRESSED. FOR EXAMPLE: SRAY .
2R7 = 2.7 OMMS  IORC = 10.0 OHMS WRITE ° 1l 1
MIL IDENTIFIER
NONE 20 {BLACK DOT) FRONT
. SILVER 10
FOR WIRE - WOUND - TYPE RESISTORS COLOR CODING I5 “OT wSED, IDENTI~ —————————— _MiL D
;
FICATION MARKING (S SPECIFIED IN EACH OF TME AFPLICABLE SPECIFICATIONS. GOLD __|DECIMAL POINT s (BLACK |
EXAMPLES OF COLOR COD'NG MULTIPLIER 1S THE FACTOR BY WHICH THE TWO COLOR FIGURES REAR
ARE MULTIPLIED TO OBTAIN THE !NDUCTANCE VALUE OF THE ;
(ER} ( GEN : CHOKE COIL. AXIAL LEAD RADIAL LEA(
a8 ¢ 0E a8 c of A8 c D E
M3
o I O L A e =
HEEHE — —=la)Elz — —alalels] = —
oll 3 Ollm @ H > » SiiE = I
mo oy ) me Qe |
e g ‘5 € ©  SOLDERABLE
x +1 +
NOMINAL RESISTANCE 3,900 OHMS NOMINAL RESISTANCE !,400 OHMS NOMINAL RESISTANCE 3400 OHMS
RESISTANCE TOLERANCE +5% RESISTANCE TOLERANGE #10% RESISTANCE TOLERANCE #5%
FAILURE RATE LEVEL M TERMINAL SOLOERABLE
COMPOSITION-TYPE RESISTORS FILM - TYPE RESISTORS

% IF BAND D 1S OMITTED, THE RESISTOR TOLERANCE IS * 20% AND THE RESISTOR 1S NOT MIL - STD.

A. COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS. B. COLOR CODE MARKING FOR MILITARY STANDARD INDUCTORS.
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CAPACITORS, FIXED, VARIOUS-DIELECTRICS, STYLES CM,. CF¥, CY, AND CB. TABLE 3 — FOR USE WITH STYLES CM, CN, CY AND CB.

- ll oC OPERATING
(o] CN . c 187 | 20 CAPACITANCE TOLENANCE [CHARACTEF.STIC{ WORKING TEMP  [VIBRATION
g . A ce coror | M- | sic | ai MULTIPLIER VOLTAGE| RANGE | GRADE
MIL IDENTIFIER (BLACK DOT) uu_ IDENTIFIER (SILVER DOT) - MIL IDENTIFIER ( BLACK DOT) Fl6. | FiG. cu J cw [ cv [ ce Jom]cn]ce] cm cv. C [
{ £ 1ST SIGNIFICANT FIGURE ,-m SIGNIFICANT FIGURE  IST SIGNIFICANT FIGURE BLACK Es‘“ ol o 1 +20%) +20% A -850 55 470°C) 10-55 12
20 SIGNIFICANT FIGURE 2D SIGNIFICANT FIGURE 20 SIGNIFICANT FIGURE MIL IDENTIFIER (BLACK DOT) p— ; ; o 5 5
-£ 4t —~— IST SIGNIFICANT FIGURE
+ -
FRONT }= 9 # INDICATOR 2D SIGNIFICANT FIGURE RED 2 | 2 100 | 2% 2% e2%| C 53°1p 403
. METHOD A +
(f-?-{ —i MULTIPLIER ORANGE 3 3 1,000 130%] o o | 300
j | TMULTIPLIER MULTIPLIER CAPACITANGE TOLERANGE YELLOW s | o 10,000 3 -55°75+125°C|10-2.0004
L L CAPACITANCE TOLERANCE L LCAPACITANCE TOLERANCE N TR RS GREEN s 1 5 + £ 500 B
CHARACTERISTIC OPERATING TEMPERATURE RANGE CHARACTERISTIC 5%
v 6 | 6 -850, o H
I' C WORKING VOLTAGE ::;R:L _ o
PERATING TEMPERAT! v |7
° Evmn::m:“a:m‘e e uuLTIPLIER | (VIOLET)
_i_g L capacimance voverance INDICATOR Smav L
lﬂ, cmlucremsnc usmoo f WHITE s | o
REAR GoLD ol 5% |15%
SWLVER | cN 0.01 l£10%] Hi0% ] +10% ] +i10%
MICA - DIELECTRIC PAPER - DIELECTRIC GLASS-DIELECTRIC, GLASS CASE MICA, BUTTON TYPE :
[
may
,v ‘A, AN EXAMPLE OF
!ut COLOR BANDS FOR
TABLE 4 — TEMPERATURE COMPENSATING, STYLE CC.
: CAPACITANCE TOLERANCE
: cowor | B ENT S Sia | ia | woumieLien’ CAPACITANCES | CAPACITANCES M
TEMPERATURE COEFFICIENT TEMPERATURE COEFFICIENT FIG] FIG. OVER” 10 UUF | 10 UUF OR LESS|
—
IST SIGN!FICANT FIGURE — IST SIGNIFIGANT FIGURE BLACK ° oo i +20uUuF |cc
- 20 SIGNIFICANT FIGURE 2D SIGNIFICANT FIGURE BROWN -30 ] 10 1%
uu:;:g;:cs S [- uu::w::‘: . TEMPERATURE COEFFICIENT RED “eo |z 2 100 2% +0.25 UUF
1.ERA PACITANCE TOLERANCE / !
7 r‘ P ST SIGKIFICANT FIGURE ORANGE —150 3 ls 1,000
// 7 é é}é - 2D SIGNIFICANY FIGURE
ANV Lo | YELLOW -220 | a)a
i, } op— MuLTIPLIER
II il . GREEN —330 |[s]s ts% +0.5 UUF
MIL IDENTIFIER CAPACITANCE TOLERANCE
"{BLACK DOT) FRONT MIL IDENTIFIER BLUE —470 6|6
{ BLACK DOT} PURPLE
{VIOLET) —7%0 17
MIL IDENTIFIER REAR FRONT m
.-r (BLACK 0OT) GRAY 8ie ool
T "_n WHITE 9 ]9 o.* +i0%
oLD +100 0.4 +1.0 UUF
REAR GoL.
SILVER 0.0l
AXIAL LEAD RADIAL LEAD DISK - TYPE

C. COLOR CODE MARKING FOR MILITARY STANDARD CAPACITORS

Figure FO-1.

THE CAPACITANCE IN UUF.

MIL-C —250, MIiL~C~{i2T28, AND MIL-C-i0950C RESPECTIVELY.

MIL-C-110i5D.

3% OPTIONAL CODING WHERE METALLIC PIGMENTS ARE UNDESIRABLE.

TEMPERATURE COEFFICIENT IN PARTS PER MILLION PER DEGREE CENTIGRADE

Color code markings for MIL-STD resistors, capacitors. and inductors.

. LETTERS INDICATE THE CHARACTERISTICS DESIGNATED !N APPLICABLE SPECIFICATIONS #iIL-C-S,

, LETTERS INDICATE THE TEMPERATURE RANGE LND VOLTAGE - TEMPERATURE LIMITS DESIGNATED 1N

THE MULTIPLIER IS THE NUMBER BY WHICH THE TWO SIGNIFICANT (SI1G) FIGURES ARE MULTIPLIED TO OBTAIN

ESC-Fm 913.73



(NOT

T™M 11-6625-456-14

LIA
7.35UH

Figure FO-2. Schematic diagram, Crystal Impedance Meter TS-683(*)/TSM.

10-20 MC [TUNING  10-60 MC | 55 -75MC [TONING 55-140 MC |
18-60 MC —_—————————— l esaomc| 2@ —_——_—_——_——_——————— -
€2 ,° OSCILLATOR | | P
E4 S3 33 soia Y 'lcie (NOTES) s4 //
w3 C7 A
5 /
fRF OUTPUT JACH] /7
g amd N
L2A L2t
987TUH 987UH
Pt
Cis
s
10-20MC 55-75MC
18-60MC  65-140MC] RIO
S5 2200
] - ci3
‘————-—G"'-? o) - 500
f 4
IS0V - !
1600, loW (NOTES 687) S RI7 ’EC"‘
25K
RI6 2w 500
IK
RI3 2w thESG
= ' =
S ARRA VOLTAGE _ W §  [SCREEN
REGULATOR | _ ™! i} VOLTAGE
— | va 0-150 | &Q
| VOLTAGE 0A2 UA SCREEN
NGE-OVER “'O;:? VOLTAGE - OPERATE
MEASURE
3 SWITCHES ARE VIEWED FROM END
NOTES: OPPOSITE CONTROL KNOB.
1. UNLESS OTHERWISE NOTED: 4. SWITCH S3 In "10-20MC"” POSITION
agsmmgs ARE IN OHMS 5. SWITCH S4 IN °55-75MC” POSITION
R TR S e 1a W 6. ONTS-683A 8 B/TSM,METER SHUNT RIG IS 2,500 OHMS
2. [— INDICATES 7 ON TS-683A & B/TSM, EXTERNAL METER JACK J4 IS
: CONNECTED BETWEEN METER SHUNT RI6 AND
EL6625-456-14-TM-
EQUIPMENT MARKINGS TERMINAL OF SWITCH S5. 19
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APPENDIX A

REFERENCES

BA Pam 310-7
I 11-2019

IM 11-2635A
M 11-8625-366-16

T™M 11-6628-700-10
™ 740-90-1
™ 760-244-2

Index of Technical Meanuals, Technical Bullstins, Supply Manuals (types 7, 8,
and 9), Supply Builetine, and Lubrication Ordaers.

US Army Index of Modificawon Work Orders.

Test Sets 1-49, 1-49A, and 1-49B and Ruiat.anca Bridges ZM-4A/U and ZM-
4B/U.

Q Meters TS-617/U, TS-617A/U, and TS-817B/U.

Operator's Organizational, DS, GS, and Depot Maintenance Manual:
Multimeter TS-352B/U.

Operator’s Manual: Digital Readout Electronic Counter AN-USM-207.

The Army Maintenance Managemens System (T AMMS).

Administrative Storage of Equipment.

Procedures for Destruction of Electronics Materiel to Prevent Enemy Use
{Electronice Command)
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APPENDIX C

MAINTENANCE ALLOCATION

Section I.

C 1. General

cnmpemndthowohmdequipmtmquhadw
. perform each function. This appendix may be used
- e an aid in planning maintenance operations.

c-2. Maintenance Function

Maintenance functions will be limited to and defined
~as follows:

a. Inspect. To deterizine the serviceability of an
~item by comparing its physical, mechanical, and/or
""‘,;:;dmhdchamtmwithembhshed standards
.- through examinaticn.

"" b, Test. To verify serw:eablilty and to detect
- incipient failure by measuring the mechanical or
* electrical characteristics of an item and comparing
i~ those characteristics with prescribed standards.

.~ ¢. Service. Operations required periodically to
" keep an item in ;| roper operating condition, i.e., to

. clean, preserve, drain, paint, or to replemsh

* fuel/lubricants/hydraulic fluids or compressed air
.supphes
o di Adjust. Mamtam within prescribed limits by

; bringing into proper or exact position, or by setting

‘the operating characteristics to the ' specified

. e. Align. To adjust specified variable elements of
 an item to about optimum or desired performance.
- f. Calibrate. To determine and cause corrections
. to be made or to be adjusted on instruments or {est,
measunng and diagnostic equipment used in
__precision measurement. Consists of the comparison

. 'of two instruments, one of which is a certified

- stendard of known accuracy, to detect and adjust
sy discrepancy in the accuracy of the instrument
. being compared.
g. Install. The act of emplacing, seating, or
fixing into position an item, part, module (com-
" ponent or assembly) in a manner to allow the proper
functioning of the equipment/system.
. h. Replace. The act of substituting a serviceable
like-type part, subassembly, model (comyonent or
aceembly) for an unserviceable counterpert.
i, Repair. The application of ma‘ntenance ser-

INTRODUCTION

‘vices (inspect, test, sexvice, adjust, align, calibrate,
rep!ace) or other maintensnce actions (welding,
grinding, riveting, straightening, facing,
remachining, or resurfacing) to restore serviceability
to an item by correcting specific damage, fault,
malfinction, or failure ir a part, subassembly,
module/component/assembly, end item or system.
This function does not include the trial end error
replacement of running spare type items such as
#1ges, lamps, or electron tubes.

j. Overhaul. That periodic maintenance effort
(service/action) necessery o restore an item to a
completely serviceable/operational condition as
prescribed by maintenence standards (e.g., DMWR)

‘in appropriate technical publications. Overhaul is

normally the highest degres of maintenance per-
formed by the Army. Overhaul does not normally
return an item to like-new condition.

k. Rebuild. Consists of those services/actions
necessary for the restoration of unssrviceable
equipment to a like-new condition in accordance with
original manufacturing standards. Rebuild is the
highest degree of material mainienance applied to
Army equipment. The rebuild operacion includes the
act of returning to zero those age measurements
(hours, miles, stc.) considered in classifying Army
equipment/components.

C-3. Column Entries

a. Column 1, Group Number. Column 1 lists
group numbers, the purpose of which is to identify
components, assemblies, subassemblies and
modules with the next higher assembly.

b. Column 2, Component/Assembly. Column 2
contains the noun names of components, assemblies,
subassemblies, and modules for which maintenance
is authorized.

c. Column 8, Maintenance Functions. Column 3
lists the functions to be performed on the item listed
in column 2. When items are listed without main-
tenance functions, it is solely for purpose of having
the group numbers in the MAC and RPSTL coin-
cide.

d. Column 4, Maintenance Category. Column 4
specifies, by the listing of a *‘worktime" figure in the
appropriate subcolumnis), the lowest level of
maintenance authorized to perform the function

C1
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Ested i» columon 3. This figure at the indicated
category of maintemance. If the number or com-
plezity of the tasks within the listed maintenance
function varies at different maintenance categories,

iats ‘“Worktime" figures will be shown for
elchcamgay The number of man-hours specified
by the “worktime” figure represents the average
tisse vequired (o restore am item (assembly,
subassembly, componemt, module, end item or
gystem) to a serviceable condition under typical field
operating conditions. This time includes prepardtion
time, troubleshooting time and quality assur-
ance/quality control time in addition to the time
required to perform the spscific tasks identified for
the maintenance functions authorized in the
maintenance allocation chart. Subcolumns of column
4 are an follows:

F—Direct Support
H—General Support
D-—Depot
e. Column 5, Tools and Egquipment. Column 5
specifies by code, those common tool sets (not in-
dividual tools) and special tools, test, and support

eguipment required to periorm the designated

function.

C-4. Tool and Test Equipment Requirements
(Table 1).

a. Tool or Test Equipment Reference Code. The ||
numbers in this column coincide with the numbers |
used in the tools and equipment column of the MAC. |
The numbers indicate the applicable tool or test
equipment for the maintenance fubctions. v

b. Maintenance Category. The codes in this
column indicate the maintenance category allocated
the tool or test equipment.

¢. Nomenclature. This column lists the noun
name and nomenclature of the tools and test
equipment required to perform the maintenance |
functions.

d. National/NATO Stock Number. This column
lists the National/NATO stock number of the |
specific tool or test equipment. '

e. Tool Number. This column lists the
manufacturer’s part number of the tool followed by
the Federal Supply Code for manufacturers (5-digit)
in parentheses.
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SECTION I, pmasNTENANCE ALLOCATION CHART
m B

m DEENECE MIATRS 78-683(%) /T

MY /ASSEMBLY MAINTENANDE MATNTENANCE CATEGORY TOOLS AKD
COMPONENT/. MBL FUNCTION - : - v 5 EGUIPMENT
C | o F H b
— . - - f— T T
CRYGRAL DHPEDASCE MEERS TB-683/76M Sarvice o) 7
| eeesa/mms amp Te-sbsa/em Tasggoct 05, 7
‘ Replecs 0.2 T
) o Tost 1.5 1thru 5
poiseed s |6
Inspostd P
Wign 0.5 1
Roplase 0.5 6
1 1 1

Je= 4o
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N o g A w N

TABLE 6-6. voot mp"l;:'r EQUIPMENT REQUIREMENTS

CRYSPAL DEEPACE MFTZRS T8-663(%)/TeM

NOMENCLATURE

NATIONAL/NATO
STOCK NUMBER

HD
HD
HD
HD
HD

| COUFLER, ELECTRONIC, DIGITAL READOUT: AH/UEN-207
MNATMESER 76-352B/U

m ERIDGE 26-4B/U

VARIABLE TRARSFORMER CH-16/U

T0OL KIT, RLECTRONIC EQUIPMEET TX-100/G

TOOLS AED TEST EQUIRMEWT AVAILABLE TO THE
REPATRMAR-USER BECAUSE OF HIS ASSIGHED MISSIOH.

6625-00-911-6368

| 6625-00-144-3070

6625-00-553-0142
6625-00-500-0937
5950-00-235-2086
5180-00-605-0079

088424 Pom
vocrs OO1D

C-4
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4-2 Antiresonant operaﬁon ...................... 3.6 3.5
67 Series-resonant  OpPEration -« :«-eveeeiiiiiinns
Visual inspection 6-5a 6-8
3-5 6-1 6-1

Voltage and resistance measurements

Index 1



RECOMMENDED CHANGES TO EGUIPMENT TECHNICAL MAHUALS

S@ME?H“N@ WRN@M‘N THIS MARUALY

| TYPED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER

— FROM: (YOUR UNIT'S COMPLETE ADDRESS)
. THEN. . .JOT DOWh‘l{ ?:ES Commander
' DOPE ABOUT IT O} Stateside Depot
] FORM, TEAR IT OUT, FOLD| | RTPTic  AMSTASUS  T°
Lr‘ :\an DROP IT IN THE Stateside, N.J. 07703
DATE 10 July 1975
- — Joave nie
23 Jan 74 Radar Set AN/PRE-76
$ SPACE TELL WHAT IS WRONG
- : pr——" G Tu;"v:nn SHOULD BE DOME ABOUT IT:
7 o, HO.
" 2-25 |2-28 Recommend that the installation antenna alignment
§ procedure be changed throug o specify a 2° '
i antenna lag rather than 1°. §9
] | REASON: Experience has shown that with only a 1° lag,
(] the antenna servo syghy is too sensitive to wind
ol gusting in excess of @p¥knots, and has a tendency to
1 rapidly accelerate celerate as it hunts,; causing
y strain to the drive trdin. Hunting is minimized by
E ' adjusting the lag to 2° without degradation of operatio
3
§ 3-10 |3-3 3-1 | Item 5, Func column. Change "2 db"to "3qp."
| REASON: ustment procedure for the TRANS POWER
g, FAUIT indicadé¥ calls for a 3 db (500 watts) adjust-
ment to light the TRANS POWER FAULT indiecator.
: 5-6 |5-8 Ad step .1 to read, "Replace cover plate removed
f i .1, above."
ik REASON: To replace the cover plate.
: FO3 %Zone C 3. On J1-2, change "+24 VDC to "+5 VDC."
J REASON: This is the output line of the 5 VDC power
|‘ supply. + 24 VDC is the input voltage.
]
I
' |
0
l‘
' .
|
J
i

| 886 I. M. DeSpiritof

'DA . 5% 2028

-2 (nsr)

999-1776

T YOU

Ng'i ABO
ND IVE IT TO YOUR



RMD!D CHANGES TO EQUIPMENT 'IECHNICAL MANUALS

\ o S.ME?M“N@ WRONG wr s masoar?

FROM: (YOUR UNIT'S COMPLETE ADDRESS)

THEN. . .JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM, TEAR IT OUT, FOLD
IT AND DROP IT IN THE
MAIL!

DATE

BLICATION NUMBER ’ DATE TITLE

B EXACT. . .PINFOINT WHERE IT1S | 1N THIS SPACE TELL WHAT IS WRONG
e T o TricomcTsoooo| AND WHAT SHOUL D BE DOME ABOUT IT:

nO. GRAPH NO. HO.

, TYPED NAME, CRADE OR TITLE, AND TELEPHONZ NUMBER SIGN HERE:

‘DA, 2028 w) (TEST)  P.5.~-IF YOUR QUTFIT WANTS TO KNOW ABOUT YOUR MANUAL *FIND,* MAKE




UNIT'S ADDRESS

y " POLD BACK

BEZPARTMENT OF THE ARMY

POSTAGE AND FEES PAID
OEPARTMENT OF THE ARMY
20D 318

OVFICIAL BUSINESS | v |
PENALTY FOR PRIVATE USE §300

Commander

US Army Electronics Command
ATTN: DRSEL-MA-Q

Fort Monmouth, New Jersey 07703

D ——— — —— — —— T — ————— — ——— — —— — — — ————— — — —— — — — — — — ———

FOLD BACK

REVERSE OF DA FORM 2028.2 (TEST)

. Ghe s GER GEN GEe @es  ARe @Es hm G  Gun SN e AR

HNIT 21204 DNOIY LND




PUBLICATION HUMDER

CANMRBRRARNA VVIBA
SYiIVILE U RUUUNND WWWWMmmmv

FR0M: (YCUR UNIT'S COLPLEYE ABORES)

DAYE

]
|

ll’
nE
18
Il
1
i
|
I'!
l e
\ %O,
'
l
!
I

{
|

|
I
1
It
1
i
1
I

!

I
1§
|

DA ' ave 74 2028 -z (TEST‘

| BE EXACT. . .PIN-POINT YHERE IT IS ACE TELL WHAT IS VRONG
SHOULD BE BOME ABOUT IVs
PARA
GRAPH
P R P Ui
'TYPED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER SIGN HERE:

P YL T BB RIS AL R A AR R, A



FILL IN YOUR
UNIY'S AUDAESS

FOLD BACK

- - S S G Gan o S S G —— P T —— — —r— — — — —— — — — — — — — —— — ——

OEPARTUMENT OF THE ARMY

POSTAGE . " FEES PAID
DEPARTMER . /7 THE ARMY
DoL 318

OFFICiAL BUBINGSES
MRNALYY POR PRIVATE USE $300

Commander

US Army Electronics Command
ATTN: DRSEL -MA-Q

Fort Monmouth, New Jersey 67703

T D D T TR WP R DI GONIS RS GNIED WA S S S—— — — — — — —— — — — — —— o —— it i

FOLD BACK

REVERSE OF DA FORM 20282 (TEST)

INIT 31400 DNOTY LND




MAIL!

| THEN. . .JOT DOWK THE
‘DOPE ABOUT IT ON THIS
FORM, TEAR IT OUT, FOLD
IT AND DROP IT IN THE

FROM: (YOUR URHT’S COMPLETE ADDRESS)

DATE

PUBLICATION NUMBER

TITLE

PAGE PARA- FIGURE] TABLE
‘ §O. GRAPM NO. NO.
1
1
i
L

1 B2 EXACT. . .PIN~POINT WHERE ITIS | (N THIS SPACE TELL WHAY IS WRONG
: AND WHAT SHOULD BE DOME ABCUT IT:

SIGN HERE:

el

UT YOUR MARUAL
TO YOUR HEADQUARTE

"FIND“'S'. MAKE



FiLL 1IN YOUR
URIT'S ADORESS
FOL" BACK
BEPARTUENT OF THE ARMY

POBTABGR AND FRED PAID
BEPARTMENT OF THE ARNY

OFFICIAL BUBINESS L_J “
PENALTY POR PRIVATE USE $360 .

Coamander
US Army Electronics Cosmmand
ATTN: DRSE~MA-Q

Fort Mommcuth, New Jersey 07703

BN QEILOA-VNOTY 20D .

FOLD BACK

i)

REVERSE OF DA PORM 3020:2 (TEST)




MAAG (1)
USARMIS (1)
Installations (2) excapt

Fort Carson (5)

Fort Gillem (10)

Fort Gordon (10)

Fort Huachuca (10)

Ft Richardson (ECOM Ofc) (2)

LBAD (14)

SAAD (30)

TOAD (14)

SHAD (3)
SigFL.DMS (1)
USAERDAA (1)
USAERDAW (1)

" Units org under fol TOE: (1)

11-18

11-97

11.88

11-117
11-500(AA-AC)
29-134

29-136

- For explenation of ebbreviations used see, AR 310-50

T™ 11-6625-456-14

FRED C. WEYAND
General, United States Army
Chief of Staff

#U.S. GOVERNMENT PRINTING OFFICE: 1978—608-770/ 388
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