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1, NOTICES

When Government drawings, specifications, or other data
are used for any purpose other than in connection with a
definitely related Govermnment procurement operation, the
United States Govermnment therby incurrs no responsibility
nor any obligation whatsoever; and the fact that the Govern-
ment may have fornmlated, furnished, or in any way supplied
the said drawings, specifications, or other data, is not to
be regarded by implication or otherwise as in any manner
licensing the holder or any other person or corporation, of
conveying any rights or permission to manufacture, use, or
sell any patented invention that may in any way be related
thereto.

The information furnished herewith is made available
for study upon the understanding that the Government ts
proprietary interest in and relation thereto shall not be
jmpaired, It is desired that the Judge Advocate office, WJC,
Wright Air Development Center, WrightePatterson Alir Force Base,
Ohio, be promptly notified of any apparent conflict between the

Govermment's proprietary interests and those of others.



2, ADMINISTRATIVE DATA

PURPOSE OF TEST: July, 1957
This test has been conducted to determine if the
equipment referred to herein has characteristics
which are in accordance with the mamfacturerts

specifications.
MANUFACTURER s THE TECHNICAL MATERIEL CORPORATION
MANUFACTURER'S TYPE OR MODEL MNO.,: MODEL GPT-750 (B)
DRAWING, SPECIFICATION OR EXHIBIT: COMMERCIAL
QUANTITY OF ITEMS TESTED: THREE
SECURITY CLASSIFICATION OF ITEMS: UNCLASSIFIED
DATE TEST COMPLETED: JULY 23, 1957
TEST CONDUCTED BY: A. J. Jurafsky
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FACTUAL DATA

3els DESCRIPTION OF TEST APPARATUS:

(a).

(b)o

(c) .

(d).

(e) .

(£)e

(g).

(h).
).
(3.

(k).

(1).

Vacuum Tube Voltmeter e HewlettePackard Model
L10B =« Calibrated at monthly intervals against
a laboratory standard,

Non Inductive load =~ 52 ohm, 2,5 KW,

Communications Receiver == Technical Materiel
Corporation Model GPR=90,

Electronic Counter == Berkeley Model #5558 w
Calibrated against WWV at monthly intervals and
then checked against its internal standard on
each occasion of its use,

5 Mc. Oven Contained Crystal Oscillator == L8
hour stability under ambient room conditions
and varying line voltages should not be worse
than one part per million,

Adjustable Line Transformer -- General Radio
T.Y'fﬁ 50 - X,

Line Meter == 0 to 150 VAC, General Electric
Model 8A058vCTh2.

Frequency Meter ~= Hewlett~Packard Model 500 B,
Graphical Recorder == Esterline-Angus Model A.W,

Oscilliscope == Tektronix-Type 5Ll with type
53/54 K plug=in unit.

R.F. Ammeter == O to 5 A scale (internal Thermo=
couple), ‘

Audio Osclllator -~ Hewlett~Packard Model 200 CD.
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3.2

3.2,1.

Test Procedure

NOTE:

BEFORE ANY TESTS RELATING TO FREQUENCY STABILITY
ARE PERFORMED, IT IS UNDERSTOOD THAT THE UNIT
HAS BEEN PERMITTED A FULL 48 HOUR WARM-UP PERIOD.

100 Kes. Oscillator Calibratione

3e24lel,

3.2,1.2,

362,103,

Purpose = To determine how closely the internal
standard approximates its ideal frequency of
100,000 cps.

Procedure « The proper approach to this test
is one which permits an examination of the
oscillator under conditions identical to those
encountered normally., For this reason, the
internal standard is compared with the Master
Oscillator in normal fashion while the differ-
ence frequency is read on a frequency counter,
Simultaneously, the Master Oscillator is zero
beat with primary standard station WWV by means
of a communications receiver, It is apparent
then, that the Master Oscillator performs the
function of a transfer device only and the
difference frequency being recorded is that
relating the internal standard to WWV,

Set=Up = Please refer to Appendix I, Part
3.2,10,1,

S=3h1



302426

-5.

100 Kes., Oscillator Line Test:

3.2,2.1,

302.2.20

34242.3

Purpose = To observe the variation of the
internal standard frequency as a function
of power line voltage changes,
Procedure « For the purpose of this test,
the internal standard is compared with an
external crystal controlled oscillator
operating at 5 Mcs. and having a short
term stability of better than one part in
five million. The comparison is made at
five Mcs., (using the fiftieth harmonic of
100 Kes.) and the deviation observed is
then in parts per five million., This serves
to render the maximum counter error of xl1
count unimportant,

The line voltage applied to the Model
GPT is varied by $10% around a means of 115
volts and the frequency deviation noted in
parts p;er million,
Set~Up « Please refer to Appendix I, Part
342410626
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3e2430

obew

100 Kese Oscillator Ambient Test:

3¢243010

3e24342.

Purpose =~ To observe the variation of the
internal standard frequency for ambient
conditions similar to those that the equip~
ment will be subjected to in the field,
Procedure « Once again, as in the preceeding
test, a comparison is made with an external
erystal controlled oscillator of good short
term stability. In this case, however, the
recording instrument must be capable of
maintaining a continuous record without
attendance since the testing period is twenty
four hours.

The external oscillator is injected into
the mixer at the same point normally reserved
for the Master Oscillator output (Jh402), The
external oscillator is then set approximately
twenty five cps from the fiftieth harmonic of
the 100 Kes. internal standard and the beat
note then appears as a deflection of the freq-
uency meter produces current changes in the
graphical recorder which are proportional to
the difference frequency between the two os-
cillators, The frequency meter is then set
on its 50 cps scal and the recording continue

S=3h1



36243430

ed for a twenty four hour period.

Once again, the comparison is made at
5 Mcs, to render any instability inherent
in the frequency meter and the wide resolu=-
tion characteristics of the graphical re-
corder unimportant, By way of explanation,
if the total error in the instruments amounts
to three or four cycles, this becomes an
error of three or four parts in five million
compared to three or four parts in one million
had the test been conducted at, perhaps, one
Mes,
Set-Up = Please refer to Appendix I, Part
302410434
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3.,2,4e Master Oscillator Line Test:

NOTE:

342401,

302.h.20

Although the Master Oscillator is a device
of high stability, the internal 100 Kes,
standard must, of course, possess stability
of a still higher degree, Numerous tests,
including those listed in the previous parts
of this paper, bear this statement out.
Besed upon such information all stablility
investigations involving the Master Oscil-
lator are to be made against the internal
standard. When this procedure is followed
greater convenience and simplification of the
test seteups are obtained with no perceptible
compramise in the accuracy of the results,
Purpose = To observe the stability of the
Master Oscillator under conditions of
changing line voltage,
Procedure « The procedure followed here is
virtually the same in theory as that followed
in 3.2.2,2, The one exception, of course, is
that on this occasion the Master Oscillator
is compared with the Internal Standard.
The Master Oscillator is set at about

2 Mes. so that a beat note (in the neighbore

S=3L41



«9 e

hood of one to two hundred Cps.) is
produced and recorded, The line is
then raised 10% above the 110 volt
nominal potential and the Master Oscil-
lator given about 60 seconds in which to
reach its maximm excrusion and stabilize
before the deviation is noteds This same
procedure is followed in bringing the line
back down to the nominal voltage and then,
after the appropriate 60 second pause and
reading, to the point which is 10% below
nominal voltage.

3.2.143. Set«lp = Please refer to Appendix.I, Part
3¢20104k,

S=3h1



3+2,5, Master Oscillator Ambient Test:

3¢2,5.1, Purpose = To observe the variation of the
Master Oscillator frequency for ambient
conditions similar to those that the equip-
ment will be subject to in the field,

3.2¢5.2, Procedure - The Master Oscillator is set 100
cpss from the twentieth harmonic of the internal
standard at 2 Mes, The recording instrument
scales are then chosen so that the 100 Cps,
produces a mid scale reading,

This eight hour run should be made only
after the Model GPT has been given a 48 hour
warm-up period. In the case of a new transmitter
which has yet to see field service, a still
longer initial warm-up period is desirable,
although not absolutely necessary,

342,5.3. Set=Up = Please refer to Appendix I, Part
362:10,5,

Se341



3¢2.,6 Master Oscillator Resetability:

3.2,6.1, Purpose - The object of this test is to
determine the error in Master Oscillator
frequency when a partieular dial setting
is disturbed and an attempt made to return
the Master Oscillator to its original freqe
uencye

3.2,6.2, Procedure - 2,000,000 Cps. is approached by
careful clockwise rotation and the main tuning
knob left at this point., The calibrate control
is then adjusted so that zero beat is obtained
on the visual indicator. The main tuning knodb
is then rotated counter clockwise by at least
100 Kes, and the 2,000,000 Cps. point once
again carefully approached by clockwise rotation.
On this occasion, the Cps, window is not observed
but the main tuning knob is set for a reoccur=-
ance of zero beat, Once zero beat has been
obtained, the Cps dial is read and the deviation
from 2,000,000 Cps, is then recorded as the
resetability error.
WARNINGt If, by accident, a point is passed
becuase the dial was rotated too quiekly in
approaching that point, the approach procedure
must be repeated until no overturn occurs. A
few moments practice will enable any operator

to accomplish this procedure faultlessly.
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3¢24643.

]2 -

In order to determine the resetability
error when an approach is to be made from a
counter=clockwise direction, the exact out-
line is followed except that all approach
directions are then reversed.

Set=Up = Total seteup is contained within
the Model GPT as intended for normal use,

Sw=3l1



3¢2¢7¢ Power Outpute

302,701 Purpose = To determine if the rated power oute
put can be obtained from the Model GPT,

3¢2.7¢2¢ Procedure = Connect the Model GPT as prescribed
in the instruction book for CW operation and
add a 52 ohm non-inductive load rated at 1 KW
or better to J502, Add a precision R.F. Am-
meter in series with the load and as close to
the load as is possible. The meter should have
a scale of O to 5 amps, This meter must be
added because the transmitter R.F, Armeter with-
in the GPT is intended for qualitative tuning
use only since it will also respond to any
line mismatch currents which the Model GPT
mast compensate for,

Tune the transmitter as prescribed in the
instruetion manual under CW operation and total
power output,

30207030 SeteUp = Simply the connection of the R.F. Ammeter
and load to the Model GPT, Run test at normal
115 volt line voltage,

S=3h1



3.2.8.

Modulation Capabilitys

3.2.841.

3424842,

3e248436

Purpose = To determine if 100% modulation
can be obtained at rated radio telephone
R.F. output,

Procedure = Set the audio oscillator to
1000 cycles and its level to =20 dbm,
Raise the modulation level conirol to the
point where 100% modulation is obtained
in a manner prescribed by the instruection
boak,

Set«Up = Please refer to Appendix I, Part
3.2.10.6.

Se=3L1
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3.2.9. Audio Frequency Responset

324901,

34269426

3424930

Purpose = To determine whether or not the
audio response of the total transmitter
system agrees with the specificationms.
Procedure = Set the audio oscillator out-
put for O dbm, and adjust the modulator
gain control for 100% modulation and
follow power output as prescribed in the
instruction manual, Observe the percent
modulation on the oscilloscope. Vary
the oscillator frequency over the specified
frequency range and note the response,
Set-Up = Please refer to Appendix I, Part
3.2.10.6.
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3¢2410¢ APPENDIX I

Appendix I contains the block dlagrams which serve to illustrate

each test set=up in tumrm.
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Measured Values

330 TEST SUMMARY SHEET
Reference Spec, Iimits
Min,
3e2e1e e 05
342424 —— 6P
30236 B «5PPM
3e2ekte 10 cps. 3 cps.
302450 # See Note TPPM
3e2460 20 PP 3
3e26Te
Band F Min, Out,
2,02,5 2 Mcs 1000 Watts 1010
2,0=2,5 2.5 1000 1050
2,53 2,5 1000 1020
2,53 3 1000 1060
3-4 3 1000 1010
3=-h } 1000 1020
Lh-6 )k 1000 1100
heb6 6 1000 1030
6=-8 6 1000 1000
6=-8 8 1000 1100
8.1 8 1000 1070
8§ ~12 12 1000 1100
12 -16 12 1000 1090
2.1 16 1000 1100
-2 16 1000 1130
16«21 24 1000 1150
2y =32 24 1000 1080
2 » 32 32 1000 1100
3.2.8, 100% 100%
30209 $1.5 db +0

-

No Samples

Max, Tested Passed

2PPM 3
2P
1PPM

o

Q
B
.

1170
1100

W W W W W W W W W W WWwWwWwWwWwwwwww

+ 105
-1,3d 3

3

W W W W W

W W W W W W WWwWwWw W WwWwwwwwwwww

w
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-a.

# NOTE: This is a combined test involving temperature, humidity,
and line changes, The specification therefore contains

all allowances made for these factorse

Recormendationss None, Data merely submitted.

he Signaturess

MICHAEL GOZD
SIGNAL CORFS
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