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ABSTRACT

I

• This f i n a l  report on the A IM —4F and AIM-4~ t e lemet ry  development pro-
gram contains a discussion of the development approach as well as a descrir -
tion of the resulting telemetry hardware. The siqnal-conditiotier circuits ,
which , unlike standard commutator and transmitter packages, are uniqw~ fcx
each telemetry installation , are discussed in detail. Specifications and

• test results are also presented .

(This report supersedes ARINC Research Publication A36-l-1--l172 , pub-
lished in May 1972 under the same title. That document was prepared at the
conclusion of the initial effort under Contract F09603-71-A-374~ -OO Oh . The

• revised version presented herein is a result of contract modification C~2 ,
dated 27 June 1972, which provided for revision of the AIM-4F and AIM-4G
telemetry specification to correct signal—conditioner deficiencies in the
telemetry units and the delivery of modified hardware.)
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CHAPTER ONE

INTRODUCTION

ARINC Research Corporation received a contract (F09603-71-A-3749--0006)
on 12 November 1971 to develop telemetry equipment for the AIM-4F and AIM-4G
missiles. A complete telemetry installation consists of instrumentation
cabling , signal conditioners, commutator , transmitter , RF cabling , antennas ,
and battery. The deliverable products under the original contract included
complete prototype telemetry installations for each of the two missiles , a
spare P-band transmitter (with antennas), and a data package suitable for

• competitive procurement of the packages. Field engineering support was pro-
vided for acceptance and flight tests of the telemetry systems.

• Three modifications were made to the original contract :

Modification 01, dated 27 June 1972, extended the completion d3te
of the contract to 12 July 1972. The purpose of this extension
was to provide time for the completion of field engineering ser-
vices.

• Modification 02, dated 27 June 1972, provided for the revision
of the AIM-4F and AIM-4G telemetry specification to correct
signal—conditioner deficiencies in the last seven channels of
each of the telemetry units, and the delivery of modified hard-
ware built according to the revised specification. Deliverable
products under modification 02 include (1) modified hardware ,
(2) documentation suitable for competitive procurement, (3) one
month of field support, and (4) this final report.

The circuit descriptions and specifications presented in this
report reflect the changes resulting from contract modifica-
tion 02.

Modification 03, dated 16 October 1972, extended the hardware
delivery schedule set forth in modification 02. This modifica-
tion was requested because of problems encountered by the sub-
contractor in meeting the original schedule.

I
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CHAPTER TWO

TECHNICItL APPROACH

2.1 GENERAL APPROACH

The hardware provided under this contract consists of (1) antenna sets
fabricated in the ARINC Research laboratory; (2) instrumentation and RF cable
assemblies fabricated at WRAMA by ARINC Research engineers; and (3) telemetry-
package assemblies, each consisting of signal conditioners, commutator , trans-
mitter, and battery procured from a subcontractor. Documentation consists of
complete detailed drawings and specifications for the antennas and cabling ,
and specifications and specification—control drawings for subassemblies pro-
cured from subcontractors. (See Appendix A for telemetry-unit specifica-
tion.)

2.2 HARDWA RE PROCUREMENT

The specification for the subcontract—procured assembly was developed
on the basis of the measurement lists supplied by WRAMA . The specification
was submitted to six companies for bids, and four of these responded with
proposals. The company selected was Vector, an Aydin Company, in Newtown,
Pennsylvania. The Vector plant was visited and various Vector customers ~-ere
interviewed before the final selection was made.

2.3  HARDWARE FABRICATION

Instrumentation-cable assemblies were developed by (1) studying missile
drawings and the missile itself to determine the most accessible terminals
for the required test points, (2) fabricating a prototype cable in a dis-
assembled missile and reassembling the missile to verify feasibility, and
(3) writing a cable—installation procedure to facilitate future telemetry-
cable installations.

In the design of HF cables, subminiature cables and connectors were used
to facilitate installation. Power splitters were designed in the form of
striplirie devices to match the two 50—ohm antennas to the 50-ohm transmitter
output. The prototype power splitters were fabricated from copper-clad fiber-
g1as~..
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Antennas were fabricated by modifying missile stabilizer fins. Mate-
rial from the fins was machined out to make room for antenna-element in-

stallation.

2.4 TESTING

A number of tests of the AIM-4F and AIM—4G telemetry units were per-
formed to assure conformance to all specifications. All subassemblies
were first tested individually before final integration tests at WRAMA .

• Captive—flight tests are planned at Tyndall Air Force Base.

Table 1 is a comprehensive list of the tests performed during the
course of this contract.

Table 1. TELEMETRY-UNIT TESTS

Test Nomenclature Location of Test Description

Breadboard Tests Vector Co. Conditioner circuits were tested for transfer-
function accuracy over specified temperature
ranges. Commutator and transmitter circuits
are standard Vector products that did not
requir~ breadboard testing. Data from signal-
conditioner tests are conta ined in Vector
Compan y ’s engineering notebooks.

Transmitter Tests Vector Co. Performance test of transmitter apart from
• system. See Appendix D for results.

Acceptance Tests Vector Co. Room-temperature transfer-function test of
each channel from signal-conditioner input to
commutator output. Data are not recorded .

Qualification Tests Vector Co. Test of AIM-4 G conditioner , commutator ,
trans mitte r , and battery assembly under en-
viron mental stresses call ed for in paragraph
3.3 of the telemetry specifications (see
Appendix C).

Antenna Tests ARINC VSWR and nonquantitative pattern checks
Research of an tenna design.

Cable Continuity WRAMA Continuity checks of cable installation.

Telemetry Inte - WRAMA System integration tests to verify
gration Tests 1. Satisfactory telemetry system opera-

tion
2. No interference of telemetry equip-

ment with missile operation

Note: Captive-fligh t tests are also scheduled at Tyndafi AFB.
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CHAPTER THRE E

Dl:SCRII’TION 0!” TELEMETRY EQUIPMENT

The block diagram ot the  cur;’l ’ t e  t e lemetry  system applicable to both
the A IM—4F and the  AIM — 4 C is p r e c e nt e d  in Figure  1. F igure  2 is a phcto—
qraph of the Vector—built assembly containing signal conditioner , conunuta-
tor , transmitter , anC battery . The followinq sections present descriptions
of the component p a r t s  of the t e lemet ry  system .

3.1 INST RU t4ENTA TION CABLE

The AIM—4F and A I M - 4 G  miss i les  do not have r ead i ly  accessible test
points  for  i n — f l i ~tht  instrumentaticn . For th is  reason , the miss i l e  cable
harnesses must be mod i f i ed  fo r  inst illation of the telemetry unit. Most
telemetry test points are located on chassis connec tor s ,  and connect ing  the
i n s t r um en t a t io n  w i r e  to th e~•e t oct  points  involves co~ dc rinq  a wi r e  to  a
conn ec tor  t e rmina l , where one or more wi res  may alr ea.. v be a t tached . The
wires  thus at tached are  rou t ed alc n s  ex i s t i n g  wire  bundles in to  the warhead
sec t io n , w!iere the  t e l e m e t r y — u n i t —  ins t rumenta t ion  connector is located .
Test p o i n t s  locat ed ~n the  a f t  section of the m i s s i l e  in back of the
pressure — sea 1 ed bu 1k h~ ad must  be pi cod t hrouci h a bulkhead connector  that
main ta ins  a ~‘rcssure seal.

3 . 2  SIGNAL CONDITIONERS

The f u n c t ion s  o~ the s igna l -cond i t ione r  c ic cu i t s  are . 1~ to convert the
signals monitored into a 0- to 5-volt scale , (2) to provide an impedance
transformation to minimize test-point loadino while minimizinq driving im-
pedance to the commutator , and (3) to provide the proper frequency-response
characteristics to assure adequate data rate while minimizing the effects
cf ripple and noise.

Because the first l’~ measurement channels of the AIM-4F are identical
to those of the AIM-4G and the space available for the telemetry package in
the two missiles is ~hc same , basic telemetry units containing only the first
l~ channr~ls ar c  interchangeable. Signal conditioners are located on three
plug-in—type printed circuit cards , with the f i r st 19 channels located on
two cards and the last seven channels mounted on the third card . The third
signal—conditioner printed circuit card is therefore the only subassembly
that distinguishes an AIM—4F unit from an AIM—4C unit. At the instrumenta-
tion connector , inputs for the last seven AIM—4F channels are located oi.

5
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~~~~~~F igur e 2 TELEMETR’V ASSI’~MBLY (‘ONTAlNING SIGNAL CONDiTIONERS,

(‘OMMUTATOR, TR A NSM lii’ER , AN I ) II ATI’ERY

I
d i f f e r e n t  p in s from t hose t o t  the l i st  seven A1M—4G channe ls, making it

* impossible to damage u n i t s  by i n st a l  lation in the wrong mi cci  i c .

3 .2 . 1  Vo l tage—Amp l i f i e r  C o n d i t i o n e r s

Mos t i”if the s i q i i a l — c o t i d  it loner circuits i n  the A IM — -li ’ and A I M — 4 G  tele-
metry units arc vol t aqi’ amp l it i c r  s t l i i !  U t  i i i  ze m t  i ’gra t  r d—c i r cii i t  opera—
tional amplifiers , with input t ~‘s i st anc~’ and gain determined primar i y by

• passive—component ~‘a 1 urs  . S impl r I i ~‘d cent iqurat ions lot  t he ~‘el I
a m p l if i er  channels ,  w i t h  equations t or g a i n  and i nput r e s i s ta n c e , a re  su m—
marized in F igure  ~~. The equal  io rs .  wet ~‘ derived under the assumption t h a t

4 open— loop ga in  in much great ci t han c l o s e d— l o op  g i  i n .

On some channels ,  t lie measu t enon I I i  st (see spec if  i c i t  l en t ;  in Appen-
dix A) requ i res t h e  prey i c i  on fe i  n i l  cot i nq one ol two transfer funct ions
for p ar t i cu l a r  f l i gh t ’ s . T h i s  r egu i l  (‘fli nt  was imp lemented by mak i ng g a i n
resist ers a -omhin ~a t ion of t we ncr i - s  In; i s t o i c , (me ot  w h i c h  can hi .’

shorted w i t h  .1 w i r e .
V
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3.2.2 Other Signal Conditioners

Various channels in the AIM-4F and AIM-4G telemetry units require func-
tions other than simple voltage amplification and attenuation. Detailed
explanations of these channels are presented in the following subsections.

3.2.2.1 Antenna Speed (Channel 23G)

The conditioner circuit for antenna speed converts the information in
the form of pulses from a pip coil into an analog indication of the speed
of revolution of the antenna gyro. The pip coil receives impulses from a
magnet embedded in the antenna gyro and therefore generates one pulse per
revolution. Thus the function of the conditioner is to convert a pulse
repetition frequency into a voltage.

The schematic diagram of the antenna-speed signal-conditioner circuit
is given in Figure 4. The first stage of the circuit is an amplifier (136)
that squares and clips the incoming pulse, making the circuit insensitive
to changes in magnitude and shape of the pulse. The triggering threshold
of the amplifier is set by R57 and R58; Rf is a resistor that provides re-
generative feedback, decreasing the rise and fall times of the output pulse.
Clipping is performed by diodes CR5, CR6, CR7, and CR8, and resistors R24
and R26.

The output of the amplifier is applied to the network consisting of
capacitor Cl3, resistor R25 , and diodes CR10 and CR11. The time constant
of this network is much smaller than the period of the pulse , and thus the
leading and trailing edges of the pulse are differentiated . CR10 provides
a path to ground for the leading-edge pulse, which is negative; the posi-
tive trailing—edge pulse is applied to the second-stage amplifier (U7),
which is configured as an integrator (or low—pass f i l t e r) .

The output of the integrator amplifier is a sawtooth waveform. The
average voltage level of this waveform is proportional to the pulse repeti-
tion frequency of the incoming pulse. A negative bias voltage is developed
by R27 and CR9 and summed into the second-stage amplifier by R28, R29, and
R30. This voltage provides a minimum scale reading at some non-zero pulse
repetition frequency. The bias voltage is adjustable via potentiometer R30,
and thus the minimum scale pulse-repetition frequency or gyro speed can be
adjusted -

• The third stage of the antenna speed-conditioner circuit (US) is a two-
pole low-pass active filter that smooths the sawtooth waveform into the re-
quired dc output.

• 3.2.2.2 Gate Pusher Pulse Width (Channel 20F)

The function of the channel—20 signal conditioner is to develop an ana-
• log voltage that is proportional to the width of the gate—pusher pulse.

9
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Figure 5 is a simplified schematic diagram illustrating the operation of
• the channel-20 conditioner. The required analog voltage is developed as

follows (see waveforms in Figure 6):

1. The gate—pusher pulse is inverted and clamped to a constant
amplitude in IC1. The output of IC1 is shown as V in
Figure 6, B

2. Transistor Ql is turned on for the duration of the gate-pusher
• pulses. Ql turns on Q2, which supplies a constant charging

current to capacitor Cl.

3. The charging of Cl stops at the termination of the gate-pusher
pulse, and the peak value is held across the capacitor until
the clock turns on Q3, which completely discharges Cl. The
voltage across Cl is illustrated as V

C 
in Figure 6.

4. The average value of V~ is the desired analog voltage. Smooth-

ing and scaling are accomplished by applying V~ to an amplifier-

filter stage (see Subsection 3.2,2.6).

3.2.2.3 Coincidence Measurements (Channels 21F and 22?)

The function of the coincidence—measuring signal conditioners is to
provide a voltage that is proportional to the relative time positions of
reference points (leading or trailing edge of two pulses. Figure 7 is a
simplified schematic illustrating the operation of the coincidence-measuring
channels.

The required analog voltage is developed as follows:

1. The incoming pulse triggers a flip—flop to signify its presence.
Inverters and threshold—setting networks are used before the f lip-
flop to determine the particular amplitude and reference point

• (leading or trailing edge) to be sensed. The output of one of
the flip—flops is shown on a time scale in Figure 8.

2. Gates 1 and 2 are NAND gates that are driven by the f l ip-f lops
to perform the logic required in (a) detecting which pulse came
first (this determines which gate provides an output pulse) and
(b) providing an output pulse whose width is equal to the time
to be measured.

3. If gate 1 conducts, a positive current is supplied to Cl through
constant-current generator Q2; if gate 2 conducts, a negative
current is supplied to Cl through constant—current generator Q3.

4. The net charge across Cl is held until the next clock transition ,
which ccxnpletely discharges Cl. The clock also resets all flip-
f lops to their original state. (See Subsection 3.2.2.5 for a dis-
cussion of the clock circuit.)

• - 11
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5. The average value of VC is the desired analog voltage. Scaling
and smoothing are accomplished by applying V~ to an amplifier
fi l ter  stage .

• Figure 9 is a waveform diagram illustrating the operation of the
coincidence—measuring circuitry . It shows that the inputs to gate 1
and Q8) are the only gate inputs which are at the high (or 1) level simu l-
taneously, and that the period over which both of these inputs are high is
the time between the leading edges of the two pulses. The inputs to gate 2

and Q8
) are never in the high level simultaneously, and thus no output

is produced by gate 2.

For the situation in which pulse B occurs before pulse A , the f lip-
• flop conditions wi l l  produce an output from gate 2 (and not gate 1) that

triggers a negative-charging slope at V
~
.

• 3.2.2.4 Second Detector Video (Channel 23?)

The purpose of AIM-4F channel 23 is to detect the presence of a video
pulse at the second—detector test point. An indication of the noise (and
therefore AGC) level at this point is also given.

• The output of channel 23 is one of three discrete voltage levels:

• 1 volt for the absence of a video pulse

• 2.5 volts for the presence of a video pulse in low noise
(up to l.SV p-p)

• 4 volts tor the presence of a video pulse in high noise
(greater than l.5V p—p)

The operation of the circuit is described below in two sections :

(1) The input pulse and noise-detection circuitry

(2) The output logic used to generate the necessary voltage
levels.

Input Circuits

Figure 10 is a schematic diagram of the target video pulse and noise-
detection circuitry. The network consisting of CR1, Cl, C2, and R3 detects
the peak level of the noise present on the target video line. The dc out-
put of this network is amplified in A2 , with P.S providing a means for adjust-
ing the output bias level of A2 . The output of A2 is applied to the negative
input of comparator Al and to the positive input of comparator A3 . Compara-
tor Al provides an output pulse when a target video pulse on its positive
input exceeds the peak noise level by an amount determined by the level pre-
sent at the negative input. The nominal amount by which the target video
pulse must exceed the peak noise is one volt , and R5 provides a means for

14
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adjusting this amount from 0.25 to 1.25 volts to adapt this circuit to the
- ;  particular noise conditions found in the missile. An output pulse from Al

serves as the clock input for flip-flops FF1 and FF2.

Flip-flops FF1 and FF2 are D-type flip-flops that transfer the input
logic level at the D input to the output upon the application of the clock
pulse. The flip—flop is restored to its original state upon the applica-
tion of a low (0—volt) level at the “clear ” input. The clear input is pro-
vided by a system clock, which is described in Subsection 3.2.2.5.

The function of comparator A3 is to switch from its low (0-volt)
output state to its high (5—volt) output state when the level of the noise
exceeds the 1.5-volt level. This distinguishes low noise level from high
noise level, and the exact transition level is adjustable via P~ .

On the basis of the comparator functions described above, the f lip-
flop outputs can be summarized as follows:

FF1 FF2

• Input Condition
Qi ~l Q2 

______

Pulse Absence Low High Low High

Pulse Present in Low Noise High Low Low High

Pulse Present in High Noise High Low High Low

Note that these flip—flop levels are initiated by the detection of a
valid pulse by Al and remain until tue clear pulse is applied by the system
clock. The system clock is synchronized to the first pulse applied to any
of the pulse channels and clears the flip—flops before the next series of
pulses is to be measured.

Output Logic Circuitry

The output logic circuitry shown in Figure 11 consists of gates that
combine logically the outputs of the flip-~f1ops and produce signals that
short-circuit elements of a series resistance network to produce the neces-
sary discrete output-voltage levels. The level çhifters shown are required
to convert the 0 to 5 volt gate output into the 0 to -12 volt swing neces-
sary to drive the MOSFET switches Qi and Q2. Amplifier Al is configured as
a 2-pole active low-pass filter that reduces the output ripple resulting from
the cyclical nature of the flip—flop action. The discrete states produced

17
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in the output logic circuitry caused by input conditions are summarized as
follows:

Input Condition Gate 1 Outpu t Gate 2 Output Ql Q2 E
0

Pulse Absence High Low ON OFF lv

Pulse Present in Low Noise Low High OFF ON 2.5V

Pulse Present in High Noise High High OFF OFF 4V

3.2.2.5 Clock for Pulse-Measuring Channels (AIM-4F Channels 20
through 23

To produce the required analog output voltages, the pulse-measuring cir-
cuits (channels 20, 21, 22, and 23) in the AIM—4F utilize flip-flops and
holding capacitors to maintain the dc output level resulting from a pulse
measurement for some period of time shorter than the period of the pulses
to be measured. A clock circuit is used to measure the period before reset-
ting the flip-flops and discharging the holding capacitors prior to the next
series of pulses to be measured. All pulses to be measured are expected to
occur within a few microseconds of each other, and the period of these pulses,
which is the missile radar pulse-repetition frequency (prf), is at least 100
times the expected spacing between the different system pulses (the exact
radar prf is classified Confidential). The clock is triggered by the first
pulse to occur, and it generates a reset pulse after about 80 percent of the
pulse period elapses.

An additional feature of the clock circuit is that if the pulse which
• initiates clock action is not followed by the Missile Range Gate within S

microseconds, the clock dill return to its original state, clearing all
flip-flops and discharging all holding capacitors, thus terminating pulse
measurements. The purpose of this feature is to reject as invalid inputs
all pulses not within a few microseconds of the Missile Range Gate. If an
invalid pulse initiates clock action, a short transient will be observed on

• pulse-measuring circuit outputs , but the dc level will not be affected un-
less numerous invalid pulses cause repeated output errors.

The clock circuit (Figure 12) consists of an oscillator (Ul), a buffer
(U2), counters (U3 and U4), and gates (US, U6, U,, U8, U9, and UlO). The
oscillator is a free-running square wave generator, and its output frequency
is divided by 256 in U3 and U4, which are both configured as 4-bit binary
counters. The occurrence of a low logic level at any of the inputs to U9
enables the counter circuits, and the flip—flop clearing signal appears at
the output of U8 one—half cycle after the counters are enabled by the out-
put of U9. The counter output from U7 can be disabled after five micro-
seconds by US unless the Missile Range Gate input to US is triggered to
its low logic state by the presence of a Missile Range Gate pulse.

19 
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- 3.2.2.6 Scaling and Smoothing Amplifiers

The scaling and smoothing amplifiers used in the output of AIM~-4F
channels 20, 21, 22 and 23 and AIM-4G channel 23 are shown in Figure 13.
Id is a two-pole active filter with a tran sfer function as follows :

E
0 

______________________

F1 1 + b(RCs) + (RC5)2

where a is the La Place operator and b is the damping ratio.

The IC..~ stage is a gain and level-shifting stage with a transfer func-
• tion as follows:

E0., — E01 
— 

l2R3

- The resistors connected to ground on the noninverting inputs of both
amplifiers do not affect the transfer functions and are not labeled. These
resistors are used to equalize the resistance-to—ground of both the invert-
m g  and noninverting inputs, a technique employed to minimize offset errors.

II
- - .

•

t k2 53
• - ----- - - -- M -1 2V - ~~~ —

P~gu re 13. SCHEMATIC DIAGRAM OF SCALING AN!) SMOOTHING
AMPLIFIERS USE!) IN MM.4F PULSE CIRCUITS AN!)

- AIM .4G AN’FENNA.SPEEI) CIRCUIT
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3 . 2 . 2 . 7  Full—Wave Rectifier (AI M—4G Channels 22 and 26)

?ulL—wavd rectification is achiev ed in AIM-4G channels 22 and 26 by
• using two operational amplifiers configured as shown in Figure 14. The

first stage performs half—wave rectification , and the second stage sums
the input voltage and the output of the first stage to produce the full-
wave rectified output.

R R-___ ____.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

z0-
.(2EA + H1)

Figure 14. SCHEMATIC DIAGRAM OF FULL WAVE RECTIFIER FOR AIM-40
CHANNELS 22 AND 26

3 • 3 COMMUTATOR

The function of the commutator is to sequentially sample each signal-
conditioner output to produce a single modulation signal. The output wave-
form of the AIM-4F/G telemetry commutator is shown in Figure l5i the follow-
ing characteristics of this commutator can be noted :

Synchronisation is provided by a l~i-period maximum pulse located
in channels 29 and 30.

• The commutator samples a particular channel for 50 percent of the
allotted channel t ime and then retu rns to a -1.2 volt pedestal for
the remainin g 50 per cent. This is known as a return-to-zero (RZ )
format.

22 
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A commutator frame contains 30 channels. The commutator rate
can be adjusted to 5K, 10K, 20K, or 40K channels per second.

Appendix B contains the vendor specification sheet for the commutator.

i Frarne

_ _ _ _ _  

T I T  T I

~~~~~~~~~~~Clamp 29 30 1 2 29 28 29 30

Channel Rate, 1)ata Response, Hz
Channels per Second Frames p~r Second (Based on 5 Samples

per Cycle)

40,000 1,333.3 266.6
20,000 666.6 133.3
10,000 333.3 66.6
5,000 166.6 33.3

Minimum Reference Channel — 27 or 28
Maximum Reference Channel — 29 or 30

Figure 15. COMMUTATOR OUTPUT FORMAT

3.4 TRANSMIT1~ERS

The P— and L-band transmitters are both 2-watt solid-state devices in
• identical housings (see specification sheets, Appendix B). The identical

packages make it possible to convert a unit from one frequency band to the
other by replacing the transmitter, power splitter, and antenna set. The
transmitters both contain FM modulators, making it possible to drive the
transmitters directly with the PAM output of the commutator .

The transmitter is mounted directly to the telemetry mounting plate,
and high-thermal-conductivity lubricant (such as Dow 340 silicone heat-
sink compound) is used to provide a thermal bond . Heat sinking is impor-
tant because the transmitter self-heating (as much as 30 watts may be dig-
sipated in the L—band unit) may cause the housing temperature to exceed

• the 85°C maximum if an adequate heat sink is not provided. The Vector
Company indicated that if transmitter operation in a room-temperature
environment without a heat sink resulted in a housing temperature

23



exceeding 85°c, the outpu t power might drop below the specified value but
no catastrophic failure would result. It was emphasized , however , that
the transmitter should not be operated when not bolted to a heat-dissipating
plate .

3.5 BATTERY

The telemetry-unit battery consists of 24 Gulton Type VO.l80 nickel
cadmium cells (see data sheet in Appendix B), each having a nominal voltage
of 1.2 volts. The cells are connected in series , providing a nominal, ful-
ly charged voltage of 28.8 volts. The cells are rated for a slow discharge
rate of 180 milliampere hours at 25°C.

The theoretical capacity of the battery, at the accelerated discharge
rate used in this system, is not given on the battery specification sheet.
Battery discharge tests with an L-band unit (the unit drawing the most cur-

• rent) have resulted in operating times of a minimum of 90 seconds before
the battery discharges to a 24—volt level.

The data sheet for the nickel cadmium cells (Appendix B) indicates two
important precautions:

1. The battery should not be allowed to discharge to a voltage level
that would lead to probable cell reversal. The cell voltage at
which cell reversal can take place is 0.9 volt, and the corre-
sponding battery voltage is 0.9 volt/cell X 24 cells, or 21.6
volts. To provide some margin of safety , the lowest voltage to
which the battery should be allowed to drop is approximately 24
volts, the minimum for sustaining satisfactory system operation .

2. The battery should be charged at a current not to exceed 15 mi ll i—
amperes. Battery chargers should thus be constant-current power
supplies, which can be designed either by using a transistor as
a constant-current source or by using a fixed resistor and a
source voltage much higher than the battery voltage.

3.6 POWER SPLITTERS

The power splitter is a device that matches the transmitter output to
the two antenna inputs with a minimum of power loss. Power splitters for
the prototypes were made by using stripline techniques in the ARINC Research
laboratory .

3.7 ANTENNAS

The antennas for the PIM-4F and AIM-4G telemetry system are mounted in
two opposite forward stabilizer fins. These are the small dorsal surfaces
mounted on the sleeve enclosing the guidance-electronics section . The
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antenna s are fabricated by cutting out a section of the stabilizer
and inserting an antenna element made from copper—clad fiberglass. The
stabilizer is then built up to its original shape with epoxy and sanded,
painted , and tested.

The antenna element is a hybrid 3-match design, and VSWR measurements
of less than 2:1 are achieved for both the P-band and the L—band designs.
A rough antenna pattern was taken in the laboratory, and omnidirectional
coverage was verified.

3.8 POWER SWITCHING

Paragraph 3.2 of the specification presented in Appendix A calls for
the telemetry unit to transfer from external power to internal power upon
the application of a momentary +28 volt signal. This requirement is ful-
filled by the circuit shown in Figure 16.

TM I
Battery T

CR2 
• -

~~s~ le
Motion CR1

Filaments 

K2~~~ 

Power- Load

F (gure 16. POWER-SWITCHING CIRCUIT

External power is first switched to the telemetry unit by the applica-
tion of filament voltage to the coil of relay 1(2. External power is pro-
vided through the normally open contacts of 1(2 by “First Missile Motion”
voltage, a +28 volt source.

The transfer from external (First Missile Motion) power to internal

.0 (battery) power is accomplished by relay 1(3, which is energized by the
application of “Power Plant Start” voltage. 1(3 is latched in the energized
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3.10 RFI CONSIDERATIONS

Both the transmitter and the subassembly containing signal conditioners
and commutator are enclosed in nickel-plated housings to minimize suscept-
ibility to RFI. In addition , each signal lead passes through a feedthrough
capacitor to enter the signal-conditioner/commutator housing. A single-
point ground is provided by means of a metallic “mushroom” terminal bolted
to the telemetry-unit base plate under the first signal-conditioner card.
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CHAPTER FOUR

TEST RESULTS

Formal testing of the signal conditioner, commutator , transmitter, and
battery assembly consisted of (1) an acceptance test of the AIM-4F unit to
verify performance of each channel at room temperature and (2) a qualifica-
tion test of the AIM—4G unit to verify performance in the s~ecified environ-
ment. The results of these tests are given in the following paragraphs.

4.1 ACCEPTANCE-TEST RESULTS

4.1.1 Initial Acceptance Tests (March 1972)

Acceptance tests on both units involved three-point transfer-function
tests, using simulated conditioner inputs and measuring outputs by measur-
ing the commutator output pulse. The outputs were read by means of a
Tektronix Type W plug-in unit, which provides a potentiometer-type measure-
ment that permits pulses of 0 to 5 volts to be measured to oscilloscope res-
olutions of down to 20 millivolts per centimeter.

The results of the acceptance tests on both units indicated that all
channels, with the exception of AIM—4F channels 20 through 23, exhibited
errors of no more than +1 percent of full scale (4-50 millivolts). AIM—4F
channels 20, 21, 22, and 23 were difficult to measure with a high degree
of accuracy during acceptance tests. From oscilloscope measurements of
relative pulse positions, it was determined that the transfer functions
were accurate to approximately +10 percent.

During the acceptance tests, all power- and signal-switching functions
of the units were tested and found to be satisfactory ; the commutator out-
put was monitored while the transmitter was radiating through a test antenna
in close proximity to the telemetry unit, to verify the absence of RPI ef-
fects.

4.1.2 Modified A3 Card Acceptance Tests (February 1973) - •

Three—point transfer-function tests of channels located on the modified
A3 card assemblies were performed at the Vector facility. The data, pre-
sented in Appendix E, indicate that all channels conformed to the require-
ments of the revised specification.
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4.2 QUALIFICATION-TEST RESULTS

Qualification tests were performed by the Vector Company on the AIM-4G
telemetry package. The tests consisted of operating the unit under the en-
virorunental conditions specified in paragraph 3.3 of the specification in
Appendix A. No failures were observed during the qualification tests. Ap-
pendix C contains the Qualification Test Plan. Data recorded during the
tests, as well as the test data taken during transmitter acceptance tests,
are presented in Appendix D. On the qualification-test data sheets, it will

be noted that the recorded output voltages do not necessarily agree with the
expected voltages. The reason for this apparent discrepancy is that during
environmental tests, channels were stimulated with any convenient level to
verify operation only.
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CHAPTER FIVE

CONCLUSIONS

Laboratory tests have indicated that the AIM-4F and AIM-4G telemetry
units are effective instrumentation packages. The final judgment cannot
be made, however, until completion of integration tests at WRAMA and flight
tests at Tyndall Air Force Base.
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14. 1.1.b Shoc k
4.2 Acceptance Tests

4.2.1 Visual Inspection
14.2.2 C~ianne 1 Accuracy

~4 . 2 . 3  Tr a n s m i t t e r  Test

14 •  2 . 14 Final  Acceptance  ‘lest -

14.2.5 Power Switchiri~ ‘l’ e~~t

24.2.6 RFI Test
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DESCRIPTION DATE APPROVED

1. SCOPE

This specification contains the technical requirements
and quality assuranc e provi sion s for telemetry units to be
installed in the AIM-4F and A IM-4G missiles . These mi ssiles
have the same warhead space available for telemetry equipment,
hut the AIM-4F is radar guided while the A 114-4G Is Infrared
guided . The telemetry units shall be Interchangeable between

the two missiles except for plug-in signal conditioner modules
to accommodate the measurements peculiar to the particular
missile . The telemetry units  shall also be capable of operating
with either an L-band or a P-band trans mitter with no modifi-
cation required except the replacement of the transmitter and
antennas.
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[SYN. J DESCRIPTION J DATE ~ APPROVED

• 2. APPLICABLE DOCUMENTS

I The following documents shall apply to this specification

to the extent specified herein .

I 2.]. General Telemetry System Requirements

The performance of all telemetry unit subsystems shall

conform to the s tandards  set for th  in the Inter-Range Instru-
mentation Group (IRIG ) document 106-71, dated January 1971.

2.2 Environmental Test Specification

I Pre—production environmental testing applicable will be

accomplished according to the methods in MIL- STD-810B .

•1 2.3 DrawIngs

Kit and installation drawings for the systems specified herein

- are ARINC Research Corporation drawing numbers:

D000klO for the A IM-4F and D000411 for the AIM-4G
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I- ~ I DESCRIPTION 1 DAYc j  APPROVED

3. REQUIREMENTS

3.1 Performance

The telemetry units shall consist of signal cond itioners,
co atator, modulator arid transmitter with characteristics as
indicated in succeeding paragraphs.

3.1.1 Transmitter Requirements

3.1.1.1 ?reg~enc y

The transmitter shall be capable of operatii~ on any of
the VHF frequencies given in Paragraph 5.1.2.1 of tRIG 106-71.
The stability of the transmitter carrier frequency including
variables such as operating time, supply voltage, temperature,

acceleration , vibration and shoc k , will be 
± ~O1 pereent of the

assigned carrier frequency. (Referenc e Paragraph 5.1.2.1.1 of

IRIG 106-71).

3.1 .1 .2  Power

The output RF power shall be 2.0 watts minimum Into a 50-

ohm load impedanc e with a voltage standing wave ratio (VSWR )

of less than 1.5:1.

3.1.1.3 Bandwidth

The bandwidth spurious emission and interference require-

ments of the transmitter output shall be in accordance with

Paragraph 5.1.2.1.1 of IRIG 106-71.

3.1.2 Transmitter  Interchangeability

The transmitter unit shall be capable of being converted
from VHF (P-band ) to UHF (L-band ) operation by replacing the

transmitter and antennas with no other modifications.

~~$ ~~~~ISN N~
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3.1.3 Commutator Channel Rate

The commutator shall be capable of operating at chann~ l rates
of 5K, 10K, 20K and 140K pps , programmable by a jumper wire on the
commutator sub-assembly. Stability of the channel rate shall be -f 2%.

3.1.14 Commutator Ripple and Noise

Ripple and noise on the commutator output pulse train shall be

less than 20 millivolts, peak to peak.

3.1.5 Modulation Requirements

Modulation shall be PAM-FM conforming to IRIG requirements

(Reference Paragraph 5. 14 of IR IG 106-71).

3.1.6 Signal Conditioners

The signal conditioner modul2 shall be a plug-in assembly

separate from the commutator and transmitter assemblies .

Measurement lists for the AIM-14F and AIM-14G are given in

Tables 1 and 2 (at the back of this specification).

3.2 Powe: Requirements

3.2.1 Internal Power

The telemetry unit shall be equipped with an Internal

power source capable of sustaining telemetry unit operation .
in any specified environmental condition , for a period of not

less than thirty (30) seconds.

3.2.2 External Po%~ -r

• The telemetry unit shall also be c a p a b l e  of o p e r a t i n g  w i t h

~28 ± 14 volt dc external power applied. The system shall tolerate

ripple of up to 500 millIvolts peak to peak and voltage transients

up to ± 50 volts peak and 20 ms duration .
SIZE DRAWING NO.
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3.2.3 Power Switchin_g

3.2.3.1 Initial Turn-On

Initial system turn-on, for operation with the external power
described in paragraph 3.2.2, shall be accomplished by the application
of missile filament power for 50 milliseconds.. Filament power is

6 to 11 volts , rms and either 1600 Hz or~49cDHz. The system shall
remain energized until the removal of external power before “transfer

to internal” or of Internal power after “transfer to internal” .

Current drawn from the 6 to 11 vol ts rms sourc e sha ll be less than
250 millIamperes.

3.2.3.2 Transfer to Internal Power

Transfer from external power (paragraph 3.2.2) operation to

Internal power (paragraph 3.2.1) operation shall be accomplished

by the application of +28 ± 14 volts , dc for 50 milliseconds. In

the event that initial turn on is not accomplished by mle5ile

filament power as described In paragraph 3.2.3.1, the t ransfer

signal shall be capable of eccompltshing init ial  turn-on for

opera tion on interna l power.

3.3 Environmental Requirements

3.3.1 Vibration

The telemetry unit shall be capable of operat ion d ur ing and

after exposure to the following vibration levels:

.2E O~~~INS Nt
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Double Amplitude
- - Displacement or g Level Frequency Range

.2” 5 to 10 Hz

i ig lO to l8 Hz
I .06” i8 to 40 Hz

5g 40 to 2,000 Hz

3.3.2 High Temperature

I The telemetry unit shall be capable of operation during and

after exposure to temperature s up to 85°c.

- 3.3.3 Low Temperature

The telemetry unit shall be capa ble of operat ion dur ing an d
after exposure to temperatures down to -20°C without the aid of

I external heaters .

3.3 .4 Temperature Shock

The telemet ry unit shall be capable of operation during and
-
~ a f t e r  exposure to the temperature shoc k described in the d iagram

below :

I 2 Hours 85°C (Transition time s

~~~~~ 25
:C 

are 10 
~ 
2 minutes )

2 Hours -20 C

I
I

$IZ t 511 N1 NO.
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3.3.5 Temperature - Altitude

The telemetry unit shall be capable of operation during and
after exposure to a combination of pressure equivalent to 50,000
feet and a temperature of .~20°C.

3.3.6 Shock

The telemetry unit shall be capable of operation during and

after the application of a shock of 50 g ’s (15 ± 
2 ma, -

~ sine
wave) along its longitudinal axis.

3.4 In ter face  Requirements

3. 14.1 ElectrIcal Interf ace

Suitable connectors shall be provided to the signal con-
d i-tioner ari d transmitter subassemblies to achieve interface
with the missile test points and antennas.

3.4.2 MechanIcal Interface

The signal conditioner, commutator, transmitter assembly

shall be designed for mounting in the warhead section of the

AIM-4F and AIM-4G missiles, a cylindrical space 5.500 inches
in diameter and 5.375 inches long. (See ARINC Researc h D raw ing
Number D0004l2.)

3.5 Operability

3.5.1 Maintainability

The mean time to replace a malfunctioned component in the

telemetry unit shall not exceed 8 hours. -

_ _  
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3.5.2 Useful Life

(a )  Operating life of the telemetry unit , excluding Its
battery power source, shall be no less than ten hours

in any specified environmental condition .

(b) Operating l ife in the laboratory environment shall
be 1,000 hours minimum, excluding the battery power
source.

3.6 Weight

The completed telemetry unit (less cables and antenna)
shall weigh no more than 5 pounds.

3.7 Component Parts

Military standar d parts shall be used wherever possible .
However , commercial parts  can be used when no military par t
Is available for a par t icular  application provided the use of
the part does not violate any other requirement in this specifi-
cation.

3.8 Subsystem Interchangeability

All like components In the AIM-4F and A I.M-4G teleme try
units shall be physically interchangeable .

3.9 System Radio FreQuency Interference (RFI ) Requirements

The telemetry system shall be capable  of sa t i s fy ing .11 require-

ments specified herein with the transmitter radiating through 2 unity

gain antennas positioned a maximum distance of 6 inches from the tele-
metry system, In any orientation . The noise appearing in the commutator

output resulting from the radiated energy shall not exceed 50 milli-

volts , peak to peak.
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4 . QUALITY ASSURANCE PROVISIONS

Pre-produc t ion  tests shall be performed on a sample of
one unit to verify that the completed design conforms to the
requirements in Section 3. Acceptance tests shall be per-
formed on each production unit to establish reasonable assurance
that the units are capable of operating in accordance with the

requ irements in Section 3.

4.1 Pre-Production Tests

4.1.1 Environmental Tests

4 .1.1.1 Vibration

The system shall be subjec ted to the v ibrat ion tests in
accordance with Method 514 of MIL-STD-810B, as follows :

Procedure II

Part 2
Curve P (Figure 514-3)

This test calls for the following vabration levels:

Double Amplitude Dig- Frequency
of g Level Ran&e

.2” 5 to 10 Hz
i g  lo to l8 Hz

.06” 18 to 40 Hz

5g  O t o 2,000 Hz

4.1.1.2 High Temperature 
—

The unit will be temperature tested in accordance with MIL-
STD-8l013, Method 501, Procedure I, with the following exceptions:

(a) The system will be stabilized at 85 ± 2°C for two
hours prior to the application of electrical power.

(b) The unit will be operated at 85 ± 2°C for one hour
with data on all channel outputs recorded.
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I 
-

14.1.1.3 Low Temperature

I The unit will be temperature tested in accordance with

MIL-STD-8108, Method 502 , Procedure I , with the following

i additions:
(a) The temperature in Step ~ shall be -20°C and
(b) The unit will be operated in accordance with Step 14

I at -20°C .

1 
4. 1.1.14 Temperature Shocks

I The unit will be subjected to temperature shock in accor-
dance with MIL—S~~-~ l~3B, Method 503, Procedure I, except the

I temperature profile shall be in accordance with Paragraph

3.1.4.4.

I 4.1.1.5 Temperature-Altitude

The unit will be placed in a test chamber and allowed to
stabilize for two hours at- a pressure equivalent to ~0,00~ feet

and a temperature of _20
00. At the conclusion of the stabiliza-

I tion period , the unit will be operated for one hour . Data on

all channels will be recorded.

I 4.l.l.f’~ Shock

~~~
-
‘ unit will be shock tested in accordance with MIL-STD-810F -.

I Method -~ln , Procedure 1. The shock table will be calibrated to

the fol lowing s p e ci f i c a t i o n s:

Force: 5~ g
Duration : 15 ± 

2 MS

I Shape: ~ ~ lne Wave

14.2 Acceptance Test

I 14.2.1 Visual Inspection

Completed subassemblles shall be visually inspected to

I verify that fabrication has been accomplished In conformanc e
to the best commerc ial practices.

I siZt O~~~INS NO.
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2 .2 rbaiinel AL - cura~y

Signal conditioner/commutator assemblies shall be tested

for conformance to the Input vs. output values indicated in

Table 1 ai~d 2.

14.2.3 Transmitter Test

The followthg parameters shall be checked with the trans-
xnitter energized with 28 + 1 volts and connected to a 50 ± 

2 ohm
dummy load .

(a) The frequency of the output waveform (unmodified)

shall be within + .01 percent of the assigned frequency.

(Record this value).

(b) The frequency of the output waveform (unmodified)

shall remain within ± 
.005 percent of the value

established in (a). This stability requirement shall

be ver i f ied  by measuring frequency at the conclusion
of (f) and comparing the result for the value measured

In (a ’).

~~~~ 

‘
~ ~~~ power output shall be 2.2 watts minimum .

(:t ) ] i ~~ ~urrent drain shall he ~~2 milliamperes maximum .

(e~ The shape of the output waveform shall be a sine

wave , free ol’ spikes and noise :

(1’~ U~;ing a spectrum analyzer , v e r i f y  the absence of

.; rious emissions per Paragraph 3.1.1.3.

~~~~~~ Final Acceptance Test

signa .! conditioner, commutator,transmitter and cable assembly

se t ; .;t~d l  t~~ t~~ ted for conformanc e to the parameters indicated
In ~‘ahies 1 and 2. The telemetry unit output shall be measured

a t  the ‘-an ~;i u It t e r  output with a fifty ± 
2 ohm load connected.
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I
4.2.5 Power Switching Test

Power switching shall be tested for conformance to the

- 
requirements in paragraph 3.2.

- - 4 .2 .6  RFI Test

-. Monitor the commutator output to verify performance according

to the requirements of paragraph 3.9.

I.,

I

U

a —

i • -

S

a —

• —
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AIM-4F AND A 1M-4G BP.~~IC MEASUREMENT LIST
(Firs t  19 Channels are common to both miss i les)

Channel No. 1 - AGC Frequency Accuracy
Transfer Function Input Response Input (% of

(For E0 = 0 - 5 V ol t s )  E0 = OV E0 5V (liz) Impedanc e Full Scale)

= - .5 E1 
- OV - 1OV 75 500K 3

Channel No. 2 - Filament
Froquency Accuracy

Trans fer Function Inr ’ut Response Input  (% of
(F~’r E = 0 - 5 Volts E OV E = 

— 

(Hz ) Impedanc e Full  Scale )

= .~~~ E~ - 0 V rms 25 V 100 1 M 3

C omments:

Double-ended mc~isurement. Both ends of center-
ta~ ped transforme r provided.

C~ianne1 No.  3,~~ 
P i tch Error ,  and Channel  No. 4, Yaw Error

Frequency Accuracy
Trans t’~~r Func t ion Input Response Input (~~~ 

of
(F~-r  E0 - 0 - 5 V ol t s )  E () OV E0 = 5V ( H z)  Impedance Full  Sca le)

.1 (E A
_ E

i~) t2 .5 EA = 147 .5V EA =72 .5V 100 5 Meg

E B 72 .5V E~~ -4 7 .5V

-
~ 

.0
~~~ ~ 2 .5  EA~ 35V

E B~~ 5V E~ =35V

Comments :

$c a l e s  changed by J umpering two r e s i s t o r s
per channel.
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AI14-14F AND AIN-40 BASIC~ MEASUREMENT LIST (contInued)

Channel No. 5, Pitch Summing~ and Channel No. 6, Yaw Summing

Frequency  A c c u r a cy
Transfer Function Input Response Input (~~~ 

of
(F or F.(~ = 0 — 5 Vo l t s )  H 0 OV E~ 5V ( H z )  imp o d a u c ’ Full Scalt ~’)

~~~= .020~ (EA-~B
) 4 2.5 EA =205V 100 5 Meg 3

.‘05V E
B~ 

2~)V

Cha nnel  No. 7, Flipper 1, Channel  No. ft, Fl i~ pe- r •~,~~Channel No. 9~~ 
F l Ipper 3,

and Channel No. 10, Fl4pper 14

Frequency Accuracy
Trans t’e r Func t I on Input Re spon input - (% ci ’
(For H0 - 

0 — 5 Vol ts )  E0 CV ‘~~ (H z ) Imped ance Ful l  Scsi ’)

~~~~
= . 0 83 1 4  (EA

_E
B)

+. .S EA -
~~

OV EA~ 9OV 100 10 Meg

or or

E~~--- .01417 (EA
_E

p )f:.5 ~
.A
J1 rV E

A =l07V

HB 1OTV EB
_ 1 4V

Com men t s:

Ocnles changed by j u mp e r i ng  two res is tors
~)t ’ V cha f l n( ’l

Cha nnel  No. 11 - K Unregula ted
F requency A c c u r a cy

‘rranstcr Function Input Response Input- (% of
(For H,~ 0 - 5 Volts) EQ = ov E0 = 5 V  (Hz) I m pedan ce  F u l l  ~ ca1 t ’)

H - .05 ( H 1 
2 Q5)  .‘95V 395V . 5 0 1 Meg

$*Z( OR*WINS NO.
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AIM-14F AND AIM-4G BASIC MEASUREMENT LIST (continued )

Channel No. 12 - K Regulated

Frequency Accuracy
Transfer Function Input Response Input (% of
(For H0 = 0 - 5  Volts) H = OV H0 5V (Hz ) Impedance Full ScalE- )

V . 125 (H1 — 220) 2. ‘CV 2tOV 1 Meg

C h an n e l  No .13 - C Regula t ed
Frequency Accur acy

‘r rtu re r Fwic t Ion Input  Response Input  (~~ 
of

0 — 5 V o l t s )  H OV H0 SV ( H z )  lmpedance Ful l  O c a l e )

V — . 105 (F t 120) —120V —lbOV 250 1 Meg 3

2 cuine I No. 114 — Track Error
Frequency Accuracy

r:i Lu ; t’e r Fu~ ic t. Ion Input- Response Inpu t- (% of
(l•’o r F  0 — 5 Volts) H = CV E0 

= 5V ( H z )  Impedanc e ~‘u ll  O c a l e)

- H 1 ~
- 2 . 5 — 15V +1 5 V o’- o 1 Meg

0 Peak Peak

S

1.  qu 1~~scent level is —50 vo l t s  d e .

- mpe x~ channe l 14 to ehaunt ’  1 .2( at  c ommuta tor  inpu t
- double the sa mp le  ra te  ~\r t his channel

~‘tuLnne  L N o.  I~ _L Rui  1 L)wuplzig
- — Frequency Accuracy

T r a n s  t ’er Func t- Ion Response Input  (~~ 
Ct

(I.or V~ 0 — 5 Volts) E
~ 

- OV H0 
- hV (Hz) Impedance Full Scnle)

0 ~~~~ 
(I A~~ p ) f ‘~~~ 

~~~ 
~~~~~~~ 

100 1 Meg

~45V HH=l 35V

SIZE DRAWIIIS NO.

41 4000223
- 

- — 
— 

J . 1T 18 op

-
, , . . S



- - - -~~~~~~~ - 
-.

-- - - —---

I REVISIONS
SYM . DESCRIPTION DATt J APPROVED

AIM-4F AND AIM-4G BASIC MEASUREMENT LIST (Continued)

Channel No. 16 - HPS/Seguence Detector

Frequency Accur acy
Transfer Function Input Response Input (% of
(For E0 

= 0 - 5 Volts) E0 = OV E0 5V (Hz ) Impedance Full Scale)

E0 = E 1 . 
OV 5V 250 -

Comments:
1. Provide 5 volts (5 ma) excitation voltage for the Hyd raulic Power

Supply (HPS) pressure transducer and the photosensitive device
described in 2 ( c )  below .

2. Superimpose t rans ien t, even t -marker  pulses  on th i s  measurement
channel as follows :

(a) Upon application of the ÷28 + 14 volt dc Power Plant
Start ” voltage, a +~4 volt, mTnimum pulse with a duration of200 mIlliseconds, minimum at the 50% amplitude points shall

• appear at the output of the signal conditioner .

(h) Upon removal, of the 28 + 14 volt dc “First Motion ” voltage
a +4 volt , minimum pulse w i t h  a du ra t Ion  of 200 mI l l i seconds,
minimum at the 50% ampl i tude  points shall  appear at the output
of the signal conditioner. After removal of the “First Motion
Voltage ”, a resistance of 100 ohms to ground remains at the
test point terminal.

( c )  Upon appl icat ion of a 5 volt , 10 mil l isecond pulse from the
photosensitive device sensing UPS squib activation , generate
a ~14 volt minimum pulse with a duration of 200 milliseconds
minimum at the output of the signal conditioner. The photo-
sensitive device is a part of the cable assembly ; the f i v e
volt excitation voltage is to be provided by the telemetry
un i t .  The sourc e res i s tance  of’ the pho to sens i t i ve  cell
during the application of the pulse is no more than  100 ohms .

3. The t rans ient  voltages desc r ibed  above are expected to occur  p r i o r
to the appearance of the steady state pressure reading and thus
the  14 volt pulses wi l l  remain w i th in  f u l l  scale l imi ts . In the
event one of the transients occurs while a pressure reading is pressnt
t ha t  pu l se  can exceed the full scale reading .
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A IM-4F AND AIM-4G BASIC MEASUREMENT LIST (Con t inued)

channel No. 17, Pitch Head Position, and Channel No. i8, ‘
~~w Hea d Posit ion

Transfer Function Input Frequency Accuracy
(For E = U - 5 Volts ’t E = OV E = ~~ 

Response nput 
~% n

o / _o o ‘ (Hz) Itr~pedance _ Full Scale

E0 
= .1 E1 OV 50V 250 1 Meg 3

Comments:

A 50 + .5 Vdc excitat ion voltage Is required for this measurement
a f t e r  launch. The K regulated voltage (channe l 12 input)  can be
used as the sourc e of this voltage provided no more than 7 millI-
amperes is drawn from this supply. Head position potentiometers  provide
a res is tance  to ground of 20K each or 10K for  the paral lel  combination .
The excitation voltage shall be applied upon the removal of “First
Missile Motion” voltage (28 ± 4v) .
Channel 19 - Rate Gyrp Power

Frequency Accuracy
Transfer Function Response IDput (% of
(For E = 0 - 5 Volts)  E0 = OV E0 = 5V (Hz ) Impedance Full Scale)

H0 .125 E1 OVrms 4OV rms 250 1 Meg 3

Comments:

Double-ended measurement
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AIM-4F AND AIM-.4G BASIC MEASURE~tIENT LIST (Continued )

NOTES : -

1. For “Transfer Function ” column , E0 = signal conditioner
output voltage; E1 

= signal conditioner input voltage .

2. In “Input” column, V ind icates 8teady dc or slowly varying
dc voltage level. S~ e “Frequency Response ” column for

required data response .
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RE VISIONS 
_________  _______

SY M. 
______- ~FS~ qIPT~ON 

- 

DATE APPR OVED

A.IM-4F SPECIAL MEASUREMENT LIST (Revised)

Cha~:-~ i 2 C  - Gate ~- .sher Pulse CGPP)

est Point: J301-B

Source ResIstance:  190 Ohms

Nominal Input : -1.5 volt pulse ,

1.5 us wide

Pulse Measurement Threshold: - .75 + .1 volt

Transfer Function : Input Output

Pulse Absence 0.5 + .25 volt

1.2 us pulse 1 volt

1.8 us pulse 5 volts

Frequency Response: 250 Hz

tn l u t ResI s t ance :  iON (Min imum)

Inp u t  Capac i t ance  to Ground : 100 pf (Maximum)  (See No te  (-2)

A c c u r a cy :  ± 5%

Special Requirements: Linear volts/us scale

between 1 V and 5 V

outputs.
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I REVISIONS
Is~ti. [ DESCRIPTION DATE J APPROVED

AIM-4F SPECIAL MEASUREMENT LIST (Revised)

(Continued)

Channel 21 - Pre-Launch: Missile Range Gate (MRG)/Radar
Range Gate (RRG), Relative Pulse Position

Post-Launch: MRG/GPP Relative Pulse Position

Test Points: GPP J301-B

MRG J501-S
RRG J301-C

Source Resistance: GPP 190 Ohms

MEG 50 Ohms
RRG 50 Ohms (See Note 2)

Nominal Input : GPP -l.5V , 1.5 us

MRG +4 .5V , 1 us
RRG +28V, .5 us

Pulse Measurement Threshold: GPF - .75 ± .1V
MRG 2.0  ± O.25V

RRG 15± lv

Transfer Function:

Pre-Launch: E0 
= 2.5 (T 2 

- T1) + 2.5 volts

(See Note 14)

Post-Launch: E0 2.5 (T 3 
- T1) + 2.5 volts

(See Note 14)

where:
T1 MEG leading edge

T2 RRG leading edge

= OFF trailing edge
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I REVISIONS
~$YM . DESCRIPTION 

- — - - 
DA1~ APPROVED

AIM-4F SPECIAL MEASUREMENT LIST (Revised )
(Con t inued )

Channel 21 - (Continued )

Frequency Response: 250 Hz

Input Resis tance:  10K minimum (each pu lse)

Input Capaci tance:  GPP - 100 pf (m a x . )  (See Note 6)

MEG - 100 pf ( m a x . )  (See Note 6)

RRG - 1400 p1 (max.)

Accuracy: ± 5~
Special Notes: 1. RRG and GPP pulse t ra ins  do not

occur simultaneously

2. RRG is capaci tor  coupled w i t h

.003 uf as shown below :

.003 uf

~~ J301-C

50 ohms

E
j 9

I
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I REVISIONS

- 

IIYM. OE$CN~PTICN 1 DATE APPROVED

AIM-4F SPECIAL MEASUREMEN T LIST (Revised)

I (Continued)

I Channel 22 - MEG/Targe t V ideo

- Test Points: MEG J50l-S

Tgt Video J501-E

Source Resistance:  MEG 50 Ohms
Tgt Video 795 Ohms

Nominal Input : MEG ÷4 .5v , 1 us
Tgt Video +1V, .75 LS (Unloaded)

Transfer Function : E0 
= 2.5 (T 4 

- T1) +2.5 ‘~o1ts

(See Note 4)

where:

= MEG leading edge and

-- Th = Tgt video leading edge

Pulse Measurement Threshold: MEG 2.0 ± O .25V

- Tgt Video . 5 + .1V

• . Frequency Response: 250 Hz

Input Resistance: 10K minimum ( each pulse)

Input Capacitance: 100 p1 maximum (each pulse)
(see Note 6)

Accuracy:  ± 5~

4 —

4 —
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I RE VI SIONS

t~~
M. I DESCRIPTION DATE -J APPROVED

A IM-4F SPECIAL MEASUREMENT LIST (Rev i sed)
(Continued )

Channel 23 - Target Video Presenc e

Test Point : J50l-E

Sourc e Res istance: 795 Ohms

Nominal Input +lV, .75 us

Transfer Function : - E0~t

Pulse Absence 1.0 Volt

Video in 2 .5  Volts (See Notes Below )
Low Noise

Video in 14.0 Volts (See Notes Below )
High Noise

Frequency Response: 250 Hz

In u t -  1~cslst3nCf : 10K (minimum )

Input  C~ pn c i tance :  100 pf (maximum ) (See Note 6)

Accuracy:  ±
No t es:

1. The video pulse Is to be sensed at a threshold level above the
noise.  The threshold level is to be v a r i a b l e  using a po tent iometer

from 0.25 volts to 1.25 volts . Any signal from the video test
point exceeding this threshold , whether target pulse or noise peak ,
shall  be t rea ted as a valid input signal.

2. Low noise Is defined as any amplitude value from 0 to 1.0 volts
peak to peak with a bandwidth  of 5 

~ 
1 MEz.

3. High noise is defined as any amplitud e value from 2 to 8 volts

j peak to peak with a bandwidth of 5 
~ 
1 MHz.

4. Transition from low noise to high noise state Is to occur at
l .5V + O.5V.

5. The video pulse can be as high as 5 volts peak.

SIZE DRAWING NO.
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I REVISIONS
I3YM. j DESCRIPTION DAT E 

~ 
APPROVED

AIM-4F SPECIAL MEASUREMENT LIST (Revised)
(Cont inued)

- Channel 24 - Diode Bias

- 
Test Point: TP701

Source Res i s tance :  200 Ohms

Nominal Input: .5 Volt d C
-I

- Transfer Function : E
0 = 5 E1 

Volts

Frequency Response: 250 Hz

Input Resistance: 10K minimum

Accuracy: ±3%
V

4

0~ -

i i
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I REVISIONS
J sv~ . J DESCRIPTION 

~ 
DATE APPROVED

AIM-kF SPECIAL MEASUREMENT LIST (Revised )

(Cont inued )

Channel 25 - RF Channel Select

Test Point: J741-S

Source Resistance: 1 Meg

Nomina l Input:  -60 to -85 Volts , dc

Trans fer Func t ion: E0 — .20 (Ei ~ 85) Volts

Frequency Response : 30 Hz

Input Resistance: 10 Megs (minimum )

Accurac y : + 3%

Special Requirements:  i Meg source re~ lstance to be

included in transfer function ;

accuracy  requirement applies  to

i n t e r n a l te leme t ry un i t  c i r cu i t s

only. See Note 7.
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I REVISIONS 
-

I1I’M t DESCRIPTION DA~E I APPROVED

AIM-4F SPECIAL MEASUREMENT LIST (Revised )
(Continued)

Channel 26 - AFC Dither

Test Point: 3741-S
- 

- Source Resistance: 1 Meg

Nominal Input: 2.5 V rms (system untuned )

700 my rms (system tuned )

Trans fe r  Function : E0 
= .5 E~ + 2 .5 Volts

Frequency Response: 250 Hz

Input Res istance: 10 Megs

Accuracy: - -+- 3%

Special Requi rements :  1. DIther  f r~ quencv is 75 Hz.

2. Input has -90V maximum dc

level

3. Include voltage divis ion by

- 
feedthrough capac itor and

loading effect of channel 25

in t r a n s f e r  func t ion . See
Note 7.

All Pulse Channels

For each pulse channel , provide sufficient noise suppression and

crosstalk suppression to keep noise and crosstalk to a level less
than fifty (50) percent of the pulse threshold level measured at
the input point of the f i rs t  pulse sensing circuit (Comparator).

•

SIZE O*AWNSS NO.
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REVISIONS
SYM. f DESCRIPTION j DATE APPROVED

AIM-4F SPEC IA L MEASUREMENT LIST (Revised)

Not es:

1. All pulse wid th  va lues  are referenced to f i f ty -pe rcent pulse
amp litud e , unless otherwise stated .

2. “Source Res is tance ” specif ies the output  res i s tance  of the
missile circuitry associated with the test point .

3. “Input Resistance ” specifies the minimum allowable input resis-

tance of the signal conditioner circuitry .

4. “(T1 - T1) ” is posit ive if T1 occurs before T1, and negative if
Ti occurs before T1. T1 Is T 2 ,  T3, or T4 .  Uni t s  of t ime dii-
ference are in microseconds.

5. “ Nomina l Input ” is nominal input  vol tage  to the s ignal  c o n d i t i o n e r .

6. The to ta l  input capacitanc e on the test  point of signal cond i t ioner
circuitry of all channels shall not exceed 100 pf.

7. Equivalent  c i rcu i t  of Test Point J7~4 1-S:

J74i S

F
I

= Feedthrough capacitor in TM u n i t .

8. E0 
is signal conditioner output voltage . E 1 is signal condi t ioner

input voltage , except where otherwise stated .

SIZE DRAWING NO.
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I REVISIONS 
-

~~ T — 

DE$CNIPTION 
~ 

DATE I A~~~OVtD

AIM-4(~ SPECIAL MEASIJRE24ENT LIST ( R ev i a e d )

Channel 20 - Trigger Loop

Test Points: J2610 - E, D

Conditioner to consist of resistor ~~‘twork energized by internal
telemetry +28 volta and a differential amp1ifi~’r. Frosi +28 volts
to ground , attach the following series combination : 250K, 50K,
200K, and lOOK. Test points indicated above to be connected across

the 200K resistor, monitor voltage across the 50K resistor with a
differential amplifier. Voltage transfer function of differential
amplifier to be 1:1. Frequency respons e t o  be 250 Hz. See note 1.
Input resistance to be 1 Meg ohm in each leg.

Channel 21 - Roll Dam~pij~~

Test Point: P2301 - A , C

Source Resistance.: 51K

Tran sfer  Function : E0 — .250 (E B - EA ) + 2.5 volts

Input /Output Range : For E
0 

= OV, E~ - .5V

For E0 = 5V , EA = -9.5V

EB 
= .5V

Frequency Response: 100 Hz

Minimum Ihput Resistance: 1 Meg

Accuracy : +

Note : Input voltag es 
~A and can havc -.150V transients during

tu rn -on .
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— REVISIONS
SIN. DESCRIPTION DATE J APPROVED

AIM-4G SPECIAL MEASUREMENT LIST (Revised )

(Cont inued)

- - Channel 22 - Antenna Gyro Power

Test Points: J2102-12 , 14

Source Res istance: 100 Ohms

Transfer Function: E0= .05 E~ (rm s)

Input/ Output  Range : For E0 OV, Ei 
= 0 V (rms ) @ 400 Hz

For E0 
= 5V , Ei 100 V (rms ) @ 400 Hz

Fr equency Res ponse : 40 Hz

In p ut Res istance: 1 Meg

• Accuracy + 3%

Special Note:  Double-ended measurement;  i . e. ,  E1 is

voltage d i f f e r e n ce between test  point

J2102-12 and test point J2102-14.

Channel 23 - Antenna Speed

Test Point:  J301-c

Source Resistance:  100 Ohms

Transfer  Function : Cl a s s i f i e d  CONFID E NTIAL

Inpu t  Pulse: 3V. 200 us (Sense at 2 ~ 0 .2  volt l e v e l)

Frequency Response: 10 Hz

Inpu t  Resistance:  50K (minimum)

Accuracy:  ± 3%

Special Note: Value and ac curacy of E0 to be independent

of variations in input pulse width . and

pulse amplitude.

SIZE DR WN NO.
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REV ISIQNS

OESC~ IPTION foa~t ~ APPNOWD

AIM-4G SPEC IAL MEASUREMENT LIST (Revised )

(Con t inued )

Channql 24 - Pitch Damping

Teat Points: P2301-F , D

Sourc e Resis tance:

Tran afer Function : E0 .5 (E~ - + 2.5 volts

Input/Output Limits: For = OV , E~ V0 — .~.5V

- V0 +2.5V

For E0 - 5V , EA V0 +2.5V

V0 -.2.511

-

. 

where :

11 ~~~-8O volt s

Frequency Respo nse : 100 Hz

Input ResIstance: 1 Meg

Accuracy :  ±3%

Special Note: is vol tage  at P2301-F

is voltage at P2301-D

_________________________________________ 
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~EVIS$ONS
SYN. ) OUCRIPTION 1 DATE APPROVED

Afl4-4G SPECIAL MEASUREMENT LIST (Revised)
(Continued )

-
~ Channel 25 - Yaw Damping

Test Points: P2301-K, H

Source Resistance: 51K

Transfer Function: E0 .5 (E~ - EB) +2.5 volts

LI Input/Output Limits: For E0 = OV, E~ = V 0 -2.5V

For E0 = 511, EA = V0 +2.5V

= V0 -2.5V

where:

V ~~ -8O volts
0—

Fre quency Response: 100 Hz

Input Resis tance:  1 Meg

Accuracy: ±3%

Special Note: EA is voltage at P2301-K
- 

EB l.a voltage at P2301-H

Ar~~~Ao0O223
—
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I REVISIONS
~~~~~ OUCRIPT ION f DATE IAPPR0VED

AIM-4G SPECIAL MEASUREMENT LIST (Revised )

• (Cont inued)

• Channel 26 - Carrier Signa l

Teat Point : J401-N

Source Resistance: 3.43K

Transfer Function : E0 2.5  E j  ( rms ) Volts  Sine Wave

Input/Output Limits: For E0 = OV , Ej  0 ~~~~

E0 = 5V , E j  - 2 Vrms
I -

Frequency Response:  250 Hz

Input Resis tance : 1 Me~ (minimum )

- - Accuracy:  + 3%

• Special RequIrements:  Test point is capaci tor  coupled w i t h
.001 uf (see Note 2 ) .  Teleme t ry
load capac i tance  for th is  channel
shall be less than 50 pf to minimize
Its effect on the transfer function .

L i :

0•- - -
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L R EVI S IONS

SYN. DESCRIPTION DAT E AP~’R0VEO

AIM-24G SPEC IAL MEASUREMENT LIST (Revised )

Notes:

1. The Channel  20 res i s to r  ne twork  is as fo l lows:

1.2) Vol t s

250K ______________

Dift’t ’rcntial
50K Amplifier ~~ F0

~J . ’b l0-E >—
200K

J2b~~0-D

lOOK

~~. Equiv~ilent c i r c u i t :

F 0.001 ux’ J 40 1-N

~
43K I I  > >  —I-- Cond it ioner

E1

0* = Telemetry capacItive load

SIZE DR INS NO.41 4000223
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I RE V I S I O N S
E SYM I DESCRIP TION DATE APPROVED

AIM-4G SPECIAL MEASUREMENT LIST (Revised)

Notes: (continued )

3. All pulse width values are referenced to f i f t y - p e r c e n t  pulse

• ampl i tude , unless  o therw ise  s t a t e d.

4 . “ Source Res i s t ance” specif ies  the output  res i s tance  of the
1- missile circui t ry  associated wi th  the test  po in t .

5. “ Input Resis tance ” speci f ies  the minimum a l lowable  input  resis-
tance of’ the signal conditioner circuitry.

h . “Nomina l Input ” is nominal input voltage to the signa l c o nd i t io n e r .

7. E0 Is signa l condi t ioner  output  voltage . E1 Is s ignal  c o n d i t ion er
input voltage , except where otherwise stated .

_ _ _ _ _ _ _ _ _ _
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Vector an AYDIN CO

VHF FM TRANSMITTER
T 1202 Series

MPANY

• 2 Watts Minimum Power
• High Efficiency

• Minimu m Size and Weight
• Meets IRIG 106-71

3’. .ctu ol size

The Vector 1-1202 Series is an all-transistorized, crystal-stabilized, true FM telemetry transmitter
capable of transmitting the intelligence from either analog or digital telemetry multiplex systems.
The transmitter is designed for extremely reliable operation under the stringent environmental
conditions encountered by manned aircraft, guided missiles, satellites, and space vehides.

The transmitter is contained in a sealed aluminum case. Special circuits in the transmitter pr~~ide

protection against damage when operating into a shorted or open load; and protection against
damage resulting from reversal of the opera ting power leads. The T- 1 202 contains a power line
regulator assuring uniform performance over the entire input voltage range and compliance to
power line conducted susceptibility and interference requirements. B+ and modulation are isolated
from chassis ground.

EL ECTRICAL SPECIFICATIONS FREQUENCY RESPONSE: 100 Hz to 125
kHz ±1.5 dB (dc coupling and response to 1

POWER OUTPUT: 4 watts nominal at 25°C. MHz available).
2 watts minimum over environment.

MODULATION DISTORTION: Less than 2%
OUTPUT IMPEDANCE: 50 ohms. for 100 kHz deviation at 10 kH z modulating

frequency.
FREQUENCY RANGE : 215 to 260 MHz.

LINEARITY: ±1% of best straight line for 125
kHz deviation measured at 10 kHz modulatingOUTPUT FREQUENCY STABILITY : IRIG

106-7 1 (±0.003%. including drift due to en- frequency.

vironment available on special order.) HARMONIC AND SPURIOUS OUTPUTS: In
accordance with IRIG-106 71

CARRIER DEVIATION: ±125 kHz nomina l.

NOISE: Less than I kHz p-p equivalent noise
TYPE OF MODULATION: True FM.

deviation when tested under vibration.

INPUT IMPEDANCE: 50 ohms to 100 kil- POWER REQUIREMENT: 450 mA maximum
ohms. shunted by 25 pF maximum. (20 kil-
ohm mm std .) over the specified supply voltage and environ.

mental range.
MODULATION SENSITIVITY : 0.5 volt rms
1±70%) for 125 kHz deviation. INPUT VOLTAGE: 28 ±4 Vdc.

Vector an AYD IN COMPANY / P.O. Box 328, Newtown , Pa. 18940
Main Otf ices & PI~,nt Npwt own Industrial Commons, Newtown . Pa.
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T-1202 Series

ENVIRONMENTAL SPECIFICATIONS MECHANICAL SPECIFICATIONS

TEMPERATURE: —20°C to +80°C (wider SIZE: See outline drawing
temperature range available on special order).

HUMiDiTY: 90% relative humidity. WEIGHT: 15 ounces.

ALTITUDE: Sea level to vacuum. Tested to
250,000 feet.

MOUNTING : Clearance holes for four No.
VIBRATION: 0.4 inch double amplitude, 5 to 6.32 mounting screws on 2.2 inch by 3.2 inch
50 cps; 20g from 50 cps to 2000 cpa in each of centers. Available with adaptive mounting plate
three major axes. for interchangeability with prior models.

SHOCK: 100 g for 11 milliseconds in any
plane. CONNECTORS: Power connector , Bendix

PT1H.8-4P. RF output, TNC 7/16.28THD.
ACCELERATION : lOO g in any plane. Other connectors available.

TD-411”~~~~~

lOVES
1 100 A L L  DIMINSIO NS IN INCHE S

2 1 ’ 0 ’ O T  SCAL E 0,AWING

32 0 0

H E OLI ’ V ol CONMC?0* ~~~~~~~~~~~~~~~~~
10( 1/IN - fl ‘HO sc. . l o l l

~ *1 ~
ORDERING INFORMA T ION

When ordering specify Vector model number T-1202, part number 27064003, and exa ct operati ng
frequency in megahertz. For special applications or additional into rmat ion , contact V ector or the
nearest sales representative.

Ruiletin No. 27064 .3/6-72-3M/Pri nt. d in U.S.A . i~ PR[ - 
~L ~-,1 -\ —

Vector an AYDIN COMPANY
Phone 215-968-4271 /TWX 510-667-2320 

0 

- - - -.-~~~~~
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UHF TELEMETRY TRANSMITTER

Vector an AYD 

T-102S/L Series

IN COMPANY

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• 2 Watts Minimum Power
• L- and S-Band Models
• Minimum Size and Weight
• Meets Latest IRIG Specifications 

.- 
~~~~~~ - - - -. for Stability and EMI

- - f - - :- .-~ . - - • Wideband Response DC to 1 MHz
- 

- - S Internal Power Line Regulator
• Internal Output Circulator

3’. actu al s ize

The Vector T-102 Series UHF Transmitters are designed for operation in aerospace envi ronments
where size , wei ght and power efficiency are critical .

These transmitters incorporate the most advanced component technologies. Extensive utilization is
made of recently developed integrated circuits to enhance overal l unit performance. Sophisticated
c ircuit techniques based on many years of experience in HF circuit desi gn are emp loyed providing
exceptional performance specifications. The T-102 series transmitters offer superior modulation
charac teristics: i.e., frequency response from DC to 1 MH z, deviation sensitivity of ± 750 kHz/v o lt
rms and low harmonic distortion. An output circulator internal to the unit allows operation into
any load impedance including short and open circuits. The T-102 contains a power line regulator
assu r ing uniform performance over the entire al lowable input voltage range and compliance to
power line conducted susceptibility and interference requirements.

The standard T-102 transmitter specifications meet the requirement s of the majorit , f telemetry
applications. Numerous modification can be accom modated and additiona l features incorporated
to meet specific customer requirements.

ELECTRICAL SPECIFICATIONS
1-102 performance specifications are in HARMONIC AND SPURIOUS OUTPUTS: In
accordance with the latest requirements of the accordance with lRlG 106-66.
telemetry ranges as well as all appl icable IR IG

MODULATION CHARACTERIS TICS
stan dards.

MODULATION TYPE: FM (PM available).
OUTPUT CHARACTERISTICS

INPUT IMPEDANCE: 50 ohms to 700 kilohm.
RF POWER OUTPUT: 2 watts minimum into
50 ohm load with VSWR up to 1.5 : 1. DEVIATION SENSITIVITY: T-lO 2fS , up to

± 750 kHz/vo lt rms. T-102/L , up to ± 500
RF LOAD: Stable operation into any load kHz/vo lt rms .
impedance . Output circulator allows
continuous operation into open or short Circuit. FREQUENCY RESPONSE: DC to 7 MHz

• 1.0d B .
OUTPUT FREQUENCY: Crystal control led
center frequency for S-band (between DEVIATION CAPABILITY: T- 102/S , ± 900

2200-2300 MHz) and for L-band (between kHz maximum. T~1D2/L ± 500kHz maximum .

1435-1540 MHz ). LINEARITY: 1.0% maximum , best straig ht

OUTPUT FREQUENCY STABILITY: line for; T-102/S , ± 750 kHz dev iation;

it 0.003% of specified, including sett ing toler T 102/L , 1 500 kHz deviation.

ance and drift due to environment.

Vector an AYDIN COMPANY / P.O. Box 328, Newtown, Pa. 1B940
Main O~t ices & Planl Newlow n Industrial Commons. Newtown .
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TOTAL HARMONIC DISTORTION: 1.0% E N V I R O N M E N T A L
maximum for; T-102/S , 500 kHz deviation; SPECIFICATIONS
T -10 2/L . 330kHz deviation.

All performance specifications will be met
POWER SUPPLY CHARACTERISTICS under the follow ing conditions:

INPUT VOLTAGE: 28 ’  4 volts , (29 1 4 volts BASEPLAT E TEM PERATURE: -25 to
with optional reverse polar ity protection). ~85°C.

INPUT CURRENT: 7.0 amp maximum. VIBRATION: Sinusoidal at 20g from 20 to
2000 cps in each axis.

M E C H A N I C A L  SPE CIFICATIONS SHOCK: 1 2  sine at 50g for 11 milliseconds in

SIZE: 3.5” x 2.5” x 1. 5” excluding con~ 
each axis.

nectors. ACCELERATION : 100g. each axis.

MOUNTING: 6-32 screw on 4 corners , options ALTITUDE: Unlimited.
available.

CONNECTORS: Modulation and Supply,
WEIGHT: 16 oz. maximum. Bendix PT0?~-4’8- 4P; RF output . TNC temale.

QUALITY CONTROL AND PRODUCT ASSUR ANCE
The Vector T 102 Series transmitter is manu- testing at the thermal extremes .
factured under strict Qual ity Control proce~ Vector has participated in numerous “hi-rel”
(lures in accordanc e with the requirements of aerospace programs which have required
Ml I -Q~9859A. Additionally, all sem iconductors exhaustive component screening. precondi-
and integrated circuits used in the T- 102 are tioning and selection procedures. These ‘ hi-rel”
subjected to intensive component precondi~ procedures or specific customer generated
boning procedures. Each assembled unit is fully requirements can be invoked in the manu-
tested to a comprehens ive Acceptance Test tactu re of the T-102 series transmitters if
procedure which includes full performance necessary.

O R D E R I N G  I N F O R M A T I O N

When ordering specify model number (T~102JS for S-band . T~102’L for L-band) and exact
operating frequency in megahertz. For special applications or additional information , contact
Vector or the nearest sales representative. 

________________________________________________

9 69 3M/Pr,nte d in uSA
REPRES~ N1 .\T~\ F

Vector an AYDIN COMPANY
Phone 215-968-4271 /TWX 510-667-2320
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AIRBORNE COMMUTATOR
CSV-100 Series

~~ Vector an AYDIN COMPANY

~~~~~~~~~~fi: 1 ft. I . PAM , PDM , RZ ,
II. I II! I . Expandable Channel Capac ity
I~ I I ~ I 

. Solid State Reliab i lity
~~~. I I ~ 

• Rates to 100,000 Hz

~ .‘J ~ 
‘ I • Fully Potted , Ruggedized , Flight Qualified

- -.~~~
--- 

~~

Vector CSV-100 series airborne solid state commutators are versatile , rugged units designed to pro-
vide an accurate , stable telei-netr y pulse train in standard IRI G or special formats. Modular design
flexibil ity permits PAM or PDM outputs , HZ or NRZ. The fle xible MOSFET design otters a wide
varie ty of channel quantity and rate combinations with or without internal power ground isolation.

Vector commutators may be ordered in standard or special configurations to meet ordnance ,
- , missile, or satellite telemetry app lications , and special ordnance des ign techniques permit shock

protect ion up to 43 ,000 G~. Small si re , light weight , expandable channel capacity, and
f l i ght-qualified solid state circuitr y make Vector electonic commutators ideal for aerospace
te lemetr y programs.

PAM/PDM SPECIFICATIONS

PAM CHARACTERISTICS
OFFSET: ‘ 5 millivolts maximum (co mmon vided . The master pulse has an amp litude
to all channe ls ). equal to the full scale signal output and a

SCATTER: + 1 millivolt maximum (channel duration of 1.5 T . (Wh ere T = channel

to channel variation) period.) The stability of the pedestal and
master pulse levels is ~0.2%.

CROSSTALK: ±0. 1\ . including the case with
over-voltage on adja cent channels. OUTPUT LIMITING: Provis ions are made

LINEARITY: Less than 0.05% deviation such that outputs corresponding to channels
where overvoltage s exist are limited asfrom best stra ight line. specified in the table:

GAIN: 0.9975 ±0.0025. 
________________________________

OUTPUT FORMAT: Standard NRZ (100% Positive A rnasimum of

duty cycle ) and R Z (50% duty cycle ) OVmi’vOitage 1 .0 volt above
fu li sca leformats per te lemetry standard lRlG 106-66 __________________________________

In the AZ format a negative pedestal equal to Negative Betwee n z.i’o and

25% of deviation range for one’half the 0v~~vOttsga n~~ tlve p.destai

duration of each channel time slot is pro eve

Vector an AYDIN COMPANY / P.O. Box 328, Newtown , Pa. 18940

M , i n OIl - 
~‘- . ~, Plant N - . ‘. \\ n Industrial Comm,ins , N~ o I. n .

- - - --- . —. - - - - - -- H-
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Vpct or in A~ OIN c I ~~1i ’A Ny  - ______ -- __________ . . .  - -

POM CHARACTERISTICS
PDM FORMAT: Standa rd— - PDM pu lsetrain is

POM 1 12 5  PDM 900
in accordance with telemetry standard lRlG SamplesfSecond Samples~Sacond
106- 66. An i, - ernal frame synchronization

Positive A maximum of A maximum ofconsisting of a pulse gap equal to two Overvoltage 960 microseconds 120 microseconds
channel periods in duration is provided, added to fuli scale added to full scale
Simultaneous PAM and PDM outputs , each
brought out on a separate connector pin, can Negative 400 microseconds Minimum SO

Overvoltaae minimum duration microseconds
be provided . duration

PDM PULSE WIDTH: Zero and full scale
PDM pulse widths are factory adiusted
within the limits of the following table. If
required, the zero and full scale pulse width ELECTRICAL SPECIFICATIONS
adjustment potentiometers can be made
accessible permitting external adjustment (All specifications are subject to verification at
w ithin the ranges indicated in the table. time of order. )

I Channei Rate - e~s 1 NUMBER OF CHANNELS: 30, 45 , 60 and 90
112.5 900 channels per pole are standard. Any number of

~Zero Level Imicroseconds) 720 ± ‘OO 90 ±30 channels specified by customer can be provided
11(111 Scale Level I 5600 ~4O0 700 ~~I Irri croseconds) 1 as an option . Proqramming, if required . is

accomplis hed by jumper connections on an
external connector.

OUTPUT RISE AND FALL TIME: Two (2) NUMBER OF POLES: Standard -One at tS\ O

microseconds maximum , as measured be - poles.
tween 5°-i’ and 95”,. points.

SA MP L I N G  R A TE CHARACTE R ISTICS
PDM LINEARITY: Deviation barn best
straiqht line will not exceed ±0. 1% of the CHANNEL RATE: Standard lRlG rates of

11 2.5 and 990 pps. Optional - A n y  channeldynamic range.
rate specified by customer up to lOO K pps

PDM PULSE WIDTH STABILITY: ~~~
maximum of the dynamic range ove r the FRAME RATE:

temperature ranqe.
(“ sa nne l ra te

PDM JITTER: Less than k0.1” + of th e Frame ra n ’
Number of channels ii .ini,’ poi,’

dynamic range.

PDM PULSE AMPLITUDE: Standard PDM SAMPLING RATE STABILITY: ‘? “.. ovr’i
output pulse amp lItude is 4- 5 tO ,5 Vdc. If the specified tempe rature range
required , an externally accessible pOteti Provision for disconnecting the inter na) clock
tiometer can he provided permitting ex tr ’t Sil l md ,*dvarscinq s~ it h an exter nal clock c,irt by
pulse amp litude control between il.0 and provided
+6.0 Vdc .

OUTPUT LIMITING : Provisions art’ mao ’ INPUT CHARACTERISTICS
such that outputs corresponding to channels INPUT SIGNAL VOLTAGE RANGE: Stan
where overvoltaqes exist are limitei l as iI ,eif 0 In ‘SVd c Optional - Any S volt  span

specified in the tab le in th e SV ife to +SVdc range .

_ _  
_ _ _  _ _ _  a— 



CSV-100

INPUT IMPEDANCE: i ’  ~ n f i t i  -s it -hi inn ; i i i  t’xtr i r i ial

— - . - — l’,’ii,li ti’ st Hill iii l i i i5 i l i , i i  , i x t l i i , t i l t i ’ i t t
l i i i ,  iii, • ,ii,nhiltiitl I i i i ’  ti,i.j Not , ,a iuh’ l iu, , l  in,

t ’ Iiaui iiei i 5 i ,  , ii. iit ,i i’ i t ill l’ , ’ is - ,’ i t~~i i

~~ il l , , , i ’i~~. i i . , , - . 
ENV IRONMENTAL SPECIFICATIO NS

il~iilOhtliiil f l h i ii l i i t h l i i i  ,uii iiou,i,i I t  (VII’t HA It itt I - ( )ç,i’ r i t  IIIII “ i t ’ t t

hi , 5 ’ 
~i i i  iqi ’ hO I t i’ I I .‘‘ t t ‘\ ll unit’.
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~, 

~ i t  I I 10 C
p(!i~i tt i lQ i ,lli q i ’ 11 M I’t HA) t I H I  SHOCK No ir ’sii itiions

OVERVOl TA GE: 4 U’ to U’ Vi le w ith ~ “ H E I . AT IV I HUMIDITY I,’ ~~~~~ ii’l;itw ,’
i’f t y t ’ l sin i e , u ia I ’y ,,f iit hii’ i ,l,.iiiiii’l’- ,uiil its’ fi u n i i i f i t ~

pin i t ta i i i i i t t  ,l,ioi.sti ’ A1 HI (lIlt t l i i l i it t i t i~ l

OUTPUT CHA RAC1 ~ HISTICS SIIOC K 1(1(1 s s  f i t  I I  1 iirillisix’iiinl diii.i

OUTPUT IMP[DANCI ;t. iitl ,ri + 1 l0t~ t h i m . i i t 5  i s i s

i ih t i l l ’ .  i t i as i t i n i i n l  t i n ‘A t) and I’OM i’ i i hf l i its VII1HA I ION II) It ’ .‘I)INl II: ii .‘h t Y s  peak .
I t ISSi ”  ,nitpti l  itii lii ’il,n ic, ” t i 1 it , t i t i , i I

SHORT CIRCUIT PH()TEC lION Ni’ i i i  . 
-‘

ACCI I I H A T I O N  tOO t i s  stisi,l\ st i n t ’ ,iit~ 
;1
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iS i  -

I)A(’i IC) IN1 1 1 1 1 1 ) 1 1  NCI till I .‘hi ~i1lS

POW E R REOL .I IRF MINiS
Si OIIA ( 1 l I l t  ‘ \ ‘ - - i i s

VOL 1 At ,l ,‘n i i . IV ,fi

DRAIN: I f l y  l iii i , t it l i , i it t ~ti’ii”. t ’ , 1 i t ,  i MECHANI CAL SPECIF ICATIONS
,li iii’ ilnpr’inls t int  tt i i ii i l’ i ’i of t t t . i i t i t i ’l’,

aitil r i l ih ion c s~’i’t i f i i ’ ii MOLIN1 IN~ ‘ci ,,iihliit i’ ill ia,-i i t ’ I

R E V E RSE VOL I A I  PROTIC l ION Nit SI/I ‘ i i  , t i d f i i i i ’ h it s i i i  Ni t ty that t f t i ’

~~~~ 
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C(1NN I ( ‘ 1 ( 1 115 l tyt ,i i , ’ t t  ilk ‘,,‘,tl , ’,l

(RO ~INt) (‘ONNI CT IOl\I S ~~~~~~ 
t i l i t i t t i l  

l . i i , i i , i i t  st -i ii ’’ . DIII I , , i t t i l i ’ i li ii t\ iii s i l O s ’ .

I,’, k i i i  , - .i,ii,s iii’ tso. f i t t  t ou t ’ , s’ .- ,t h ‘li hiS

aitil .‘tt ‘.sih i’,tss i ,’ , i ’ ti i , it i i 0 t , i i i i t t k H t  i nIt ’ s
h i l t  l t _ i i t i i , ’l’ t o t _ t i  I iii units ~ ill, ill r ’ lter t hin

‘b f t i ’iiri’i’ s iti ’ , i f t , ’ ,l ~ l i t - s i - , ip,tiiiii.l is •t - .t i
l i i>  , i.iitiii’t’. I ,i ii i l’ i t  ,f,,iiltlii ,l,’ i is i t~ ¶ i .’ f l i t )

l.it~~t f  ,i i kf t’i t t t i i~h it i~ l i t  t i l l  .1 ‘ t O_l i  i t ’  t
set it ’s ,‘lili t , t l l f l t i t o t s  Il, ’ i~si’r f t u t u ’. i’.-ilfi

,tet ’ hi ’ i _ i l l ’ . s i’ ,i li ’ t h  ‘ ,il p u t l  sI ’r ii ’’. I 11111 r’ii iu

A UXI L IA HY SYNC I’L I(  SI -\ i’iilsi ’ t i o i u i  u i t ’ i i i i ’, , iii ‘i p i u s  iili’’f is iii option it-ti l t ~
ii , inipi j ul hif l t ’  u i n~ ’i ’ t l , i i t i  s,i,t i, ,‘ is t b ’n i i ’s i i t t  itt O lii i i - ,i’.i’ if  ii .1 10 iii f i iii luini ’ its u, ili

• ‘.j , Ii hi _ H i t , ’ ,~~t i f  is i i i  i t t u i t h i t  ‘ t i n  fl it il,iilli I i it t l  a ii 1 - -l i i i  It lit , i t ’ ,i’ .i’ in t f t t t u i ’ i t s i i it t  \~i
.

~

-

~

- - — --.. ‘
~~~~

-
~~~~~~~~~~~~~~~~~~~

-- — -



r 

- - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

-— -

~~~~

--

~~~

-

~~~~~~

F ~~t H “~ iT

A ~

No. No. Dim X Conn.cto r Conn .c*or
PoI.s Ch.nn.Is Pos, Typ.

30 1 815 A , B Cannon DIiH25P

45 2 .16 0 A B  Cannon OISH2S P

I 60 2.455 A . B . C Cannon OBH2S P

90 2 .730 A , B Cannon 20B52P
F 30 2 .160 A U  Cannon DBH25 P

45 2 445 A S  Cannon 2t )852P

2 60 30 15  A . B . C Cannon 2085 7P

90 3.585 .A , B , C O  Cannon 208524’

For POM atIti 350 ’ (0 t he X t i ,u,,.,,I,o ,, io i I i’,,in
u,lits Add . 700 when both ~oiet h’as-e POM Ot t i p t i t t

Note. At t e r isk ‘ I deno tex W and L ,I i uitett ~ t on~ are
hiot i , 2 750 in, I,.~ f or  t Int ,io,it igitrat ion Tite
hot,, ,b, cO i it iUCt Ot - 0 us not ti,OV,ifl

ORDERING INFORMATION
Any CSV 100 series commutator /multicoder can be ordered using the following orderi ng format.
For examp le , a 45-channel , 1 - pole , 100% duty cycle (no pedestal) PAM co inint t alor ~ lb a ftant e
rate of 20 frames per second (channel rate 900 pulses per second) is specified CSV 100-45 1 900
PAM~NRZ.

Any unit with non-standard number of channels, number of poles, or channel t .ht e c,iit he ordered
using the same format with spec ific number s filled in. When other special requir ements , such ,is ,

i~~Iated signal ground and power return , exter nally accessible PDM adjustments , special packaging,
etc . exist , they should be indicated in narrative form.

SERIE S X x x - IC

~~~~T T T T _ _ _

P 
I I [

~~~ ~1SERIES NUMBER OF N U M BE R  C HA N N E L  F O R M Al

J— CHANNELS/POLE OF HA l t  —.1., h’Ot ES iPb’Sl
CSV 100 30 ,j, ....j...,. PAM HZ

4)5 1 900 i”~M F4flZ
60 2 1 1 2 5  POM
90 P A M N R Z &

POM
PAM Ri &

POM

Bo li.t E,, .1 7200 1 7 Cm) JM/  Printed hn U S A  
REPRISE NTA T lyE

Vector an AYDIN COMPANY I
Phone 215-968-427 1/TWX 510-667-2320
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SC BUTTON CELLG ulton NICKEL CADMIUM BATTERIES
T y pes VO. 18OSC , VO .250SC & VO.500$C
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TYPICAL SC BUTTON CELL BATTERY SPECIFICATIONS

(Available in any desi ied vo ltage on u c q i r - S O

APBATTERY PART ~~~ CATALOG ‘4OMINAL DIMENSION PROX.
TYPE ‘ NO, VOLTAGE (i nches) H

t ,0 15 (Ounces

C11452-2 2V0.1BO SC 2.4 .659 .90
C 11452 — 3 3V0.180SC 3.6 .95) 1 .36
CI1452-4 4VO.I 8OSC 4.8 1.243 1 .82

VO. I8OSC C11452-5 5V 0 .T 8OSC 6.0 1.535 2 ,27
l8O MAH Cop ac ity C 11452 —6 6VO.I 8OSC 7.2 1.827 2 ,73
Dia. l.062± .0l0 C11452-7 7V0,180SC 8.4 2.119 3 ,18

Cl1452-8 8V0.1805C 9.6 2 .411 3.64
C11452-9 9V0..I8OSC 10.8 2.703 4, 10
C11452-10 IOVO .180SC 12.0 2.995 4,55

C11459—2 2V0.250SC 2.4 .485 1 .34
C11459-3 3V0.250SC 3.6 .690 2 .1 7
C))459-4 4V0.250SC 4.8 .895 2.68

VO.250SC C1 1459— 5 5V0.250SC 6.0 1.100 3 .35
25O MAH Capacity C11459-6 6V0.250SC 7 .2 1.305 4 .02
Dia. L430 ± ,010 C11459-7 7V0 .250SC 8.4 1.5 10 4 .69

C11459-8 8V0.250SC 9.6 1 .7 15 5 .36
Cl1459-9 9V0.250SC 10.8 1 .920 6.03
Cl )459-10 IOVO,250SC 12.0 2.125 6.74

Cl 1 620-2 2V0.500SC 2.4 .835 1 .83
C11620—3 3V0.500SC 3.6 1 .215 2.76
C1l620-4 4V0,500SC 4.8 L 595 3 .68

VO.500SC C7l620-5 5V0 .5005C 6.0 1.975 4 .60
500 MAH Capac ify C11620-6 oVO .500SC 7 .2 2 .355 5.52
Dja. 1 .430t ,010 CII62O’- 7V0.500SC 8,4 2.735 6.45

C11620—8 BVO ,500SC 9,6 3 .115 7,37
CII62O—9 9V0.5005C 10.8 3.495 8.29
C11620-10 IOV O.500SC 12.0 3.875 9.2?

SC C E L L  SPE C I F I C A T IONS
ELECTRICAL VO ,1  8OSC VO - 2 : tOS C \~~~

i - i(l(NC

Capacit y l Hour raft.’) : I 80 molt 2 :0 Iou)’. ‘00 mcdt 
~~~~~~~~~~~ ~~ 

‘ 
,.

‘
~
‘

~Charg ingCurrenf (Ic ): ‘~— J 3 ma 12 —2 ~t ma .~ —4 0 it ’ .~~t t it,,tstots,,i ,,i ,,:; ,,~- .

Tric kle Charge Rate: 4—6 ma 5—8 ma 7 - I?  rio ‘ -

Cell Voltage Durit ig Charge: 1 .4V I .4V I .4V ~~;;~ . . . .~~~~, ..Maximum Peak Discharge Current: 3A :iA - “ b’ ,~
, j ,~ ~~~~ 

-
MECHANICAL 

__________ ____________ _________

Diameter: .982 1 .JciO I .360
Thickness: .287 .200
We ight: .40 ounce . ~i9 otto ,’ I .02 tu t u i t ’

I ~~~~~~~~~~~ 
‘I ii N-S ki N I i  I .  

~ ..~.t 
1

~~~~~
”\tI

\, 

5 :

‘ . s I I I S /  . 1 . S t I I ,  SOlDtk  Ii -no,4~ i S O  ‘.l ~~~~ ~ t S ~.- ii
O t ’  iN’  i~i t ~ l I l t  I I ?A OtCi f t  I ,t , i ,. , , ~ i.~ - . , , ,t  i;t i,. i I , _,.,,,,,,,,. u,,,.,
55 1111 tNt’ . Nu u.-s u i \ i  t tPOl W ILOf( )  IC’ .,,‘,, . . . ‘ , t i ’ ~~~~~~~~~~~~ ,i’ ,thuosi’ i - i .. i t ,  ‘ ‘i- i. t. t . - . .

~~~ ((A lt I i\ ‘I 11

Bat t er y Division ~~iton Industries Inc.
f,~,-t t, i,,’ii . Nuns I,’t sri

~‘iJt ‘.48 ‘tX’. Iit’,s- lit) ‘1’~$

Prisfid is U S A  by GU(TOft 1NOUSThII$ , ImiC
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APPENDIX C 
I

QUALIFICATION TEST PROCEDURE
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-~~~~~~ V- APPLICATION REVISIONS

NEXT ASS? USED ON h R  DESCRIPTION DATE APPROVED
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____________________________ _____________________________________________________________

C

• 1.0 SCOP E

• This procedure det ails the qun lity testing for the ARINC FMT—667

Telemetry Equipment.

CON T NO .
_______ — Vecto r an AYDIN COMPANY— — 

~~L ~‘7 - ~’~’--’~~ ~L~JZ: V Ne~ o*,i, Pa. 18940 H
‘ 6 — — — ‘

~~~-“ —
- — — — ~L. 

- 

— QUALITY TEST PROCEDI.;RE FOR FMT-0G7

~~ 

—i--- — — — :. ~ U i~~~ ~~~~
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1 
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— SI ZE ,CODt l[~UilNO. j

- A 13923 J
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2.0 APPLICABLE DOCUMENTS -

2. 1 MILITARY

a. MIL-STD—810B

2.2 STANDARDS

a. luG 106—71

b. Vector Quality Assurance and Reliability Manual (QAJU\l)

c. Vector Comcheck 845 Manual M—1750.

3.0 TEST EQUIPMENT

3. 1 CALIBRATION

All mechanical and electrical inspection and test equipment shall be

operating satisfactorily and be withi n the calibration due date spec-

ifi ed on each piece of equipment .

3.2 EQUIPMENT LIST

The equipment listed herein or its equivalent is required to perform

this test.

IT EM NOMEN CLATUR E MANUFACTURER - MODEL NO.

A ‘Fluk e D iff .  VM Fluke 883A

B Electronic Counter Hewlett/Packard 5245—L

C AC/DC Digital VM Dana 5400

D 
- 

Audio Oscillator Hewlett/Packard 
- 

200CD

E Oscilloscop e T ektronix 545 , A , B

F Osc . Plug—in Unit Tektronix 53/5-IC , CA

G PAM/PDM Comcheck Vector 845

II Power Supply E. 0. C \TS—l1—N

I Powe r Supply Power Design 5015—S

J Power Supply Fluk e 407

K l’ower Supply Hewlett/Packard 710B

L Tes t Tran sformer A .D.C .  22 1~~M

M Radio Receiver D.E.I, TH711

N 50 ohm RE Load ‘ Bird

0 RF Coupler Ilert l i ’~l 1”ackn rd
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4.0 VI SUA1JME CIIAN IC 1U1

4. 1 VISUAL 
-

4. 1.1 Examine, the system for accuracy, location , and adequacy of the following

information:

a. Part Name e. Model Number
a

b. Manufac turer  d. Serial Number

4. 1. 2 The system shall he inspected for the foll owing :

a. Cas e and/or pins shall be undamaged .

b. Case and connector pins shall be free of potting splashes.

c. Ident i fi cation (letterin g) shall he distinct and completely filled.

d. Exterior surfaces shall not he scratched , cracked, or chipped .

e. Cover mounting plates shall he inspec t ed to verify package seal.

f. Mounting screws shall not be burred , bent , or otherwise damaged.

4.1.3 Product identification shall he in accordance with specifications per
- contract .

4.2 MECHANICAL

4.2.1 Dimensions

The svst ~m shall be measured for conformance to the appropriate out l i n e

drawings. After visual/mechanical is comp leted , fill out. Section 1.

- (Product Examination) as required by the Data Sheet .

5.0 G E N E R A L RE QU r I tE MEN TS

5.1 T EST CoNDITIONS

5. 1-. 1 Unless otherwise speci f i ed , all tests shall be performed under the following

conditions:

a. Temperature: room ambient

b. h umidity : room ambi ent

c. Prcs: ;ure : room ambient

d. Power 
~°PP1Y 

volt age: 2~ ~0. I \‘dc

4 
e. \Va rm—up time: 15 mInut es

4

~~
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5.1.2 Test Seqt~’nee

a. Production ATP (Pt’e—Environnhcntal ATP)

b. High-Temperature Test

c. Low Temperature Test

d. Temperature Shock Test

e. Post—Environmental ATP (same as a)

f. Pre—Environmental Functiona l Test

g. Vibra tion

h. Post—Enviro nmental Functional Test

NOTE: If span between any two tests exceeds
eight hours , a pre—envi ronmenta l func—
tional test must be performed. -

I. Shock

J. Post”Environmental Functional Test

k. Temperature (Al titude ‘rest)

I. Post..Environmental Functional Test - -

m. Post-.Environmental ATP — Generate all test data to be shipped
- with unit

n. Visual 
- 

-

6.0 TEST PROCEDURE
- Meets ARINC paragraph 4.2.2. -

6. 1 P RE L I M I N A R Y

6.1.1 For easc- in testing, the pa ragraphs should be performed in the sequence

given , but this should not preclude other sequencing in order to effect

more efficient usage of personnel or equipment.

6. 1. 2 Record ru the serial numbers of the components as required by the

Data Sheets.

6.1.3 Connect the system in the test configuration as shown in Figure 1. Refe r

to the connector pin assignment list (drawing 80002066) for the indi~idual

ci rcuit r equirements. Measurement s will be made using the Comchcck

potentiometric method .- 
- - -
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6.1. 4 Individual Ji contact numbers are referenced to the same number

stud on the test cable terminal board , and all connections for test—
• 

- - ing are to be made on these studs unless otherwise not ed or directed.

6. 1. 5 Remove transmitter Input plug P—i and insert a lead with a pin ter-

mination to suit into J 1—B. Connect the other end of th is lead to the

Comcheck unit and oscilloscope with counter as required .

6. 2 WARM-UP
6. 2. 1 All equipment must be on and have a minimum warm—up of 1/2 hour

or as much longer as required to achieve thermal stab ility of th e test

voltage sources and equipment used. If particular equipment has a

manufacture rs recommended stabilization period to meet their stat ed

accuracy , the manufacturers recommendations are to be followed.

H 6. 2. 2 Set the following switches on the simulation control unit to the positions

listed (Ref. Figure 3).
- 

S-i SIGNAL POWER - - 
OFF

S-2 SIGNAL POLARITY NEC.

S-3 Dc REF. POWER OFF

S-4 Dc REF POLARITY NEG. 
-

S-5 Dc SIGNAL MODE 
- 

S. E.

- S.-G Ac REF. MODE BIAS 
-

- S-7 Ac SIGNAL MODE 
- 

S. E.

Set all var iable voltage level controls on the test voltage sources to
- 0 volts ~1ef. Figure 1).

6. 2.3 Turn on the 28 Vdc system supply and adjust it to 28 V ±0. 1 Vdc output

w ith the system operating. 28 V is applied to J1—87 and ground to Jl—12,

31, 32, 33, 37, 38, and 30.

6.2.4 Turn on the dc batters’ simulation source and adjust II to 32 V ±0. 1 \‘~c

out put . This level is the unlo aded output setting at this time.

6. 2.5 Turn on the f i lam ent  s imulat ion oscillator and adjust to 25 V rms output

at 1600 liz with the system operating. Monitor P1—A t ransm it te r  p lug

w ith a voltmeter , 2S \‘dc must be indicated before proceeding wit h test ing .
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6.3 INDIVIDUAL CHANNEL TESTS

6. 3. 1 Channel I AGC

6.3.1.1 Procedure

a. Select channel 1 on the Comcheck unit . App ly the DC TEST (+)

J1— 52 and the (—) to J1—31 GND. Use an E. D. C box for the signal.

b. Display the commutator segment oii the Tektronix 545 using the

oscilloscope t race enhancement and del ay potentiometer functions .

c. Turn S—i on.
d. Set signal supply to 0 Vdc. The Coincheck should indicat e () V

±0. 15 Vdc

e. Set signal supply to 5 Vdc. The Comcheck should indicat e 2. 5 V

±0~ ]5Vdc .

f. Set signal supply to 10 Vdc. The Comcheck should indicate

5.0 V ±0. 15 Vde.

g. Record the readings of d , e, and f on the Data Sheet:

6.3.2 Channel 2 Track Error

~ 6. 3.2. 1 Procedure

a. Select channel 2 on the Comcheck unit. Apply AC TEST Hi

to J1—53 and Lo to .11—31 GND.

- 
b. Set the oscilloscope as in 6.3.1.1 b.

c. Set simulation switches as follows:

S-i OFF

S-2 NEC.

S-3 ON

S-4 NEC.

S—5 S. F:.

S—ti BIAS

s—7 s. :.
d. Set the  bias supply to 30 Vdc.

e. Set the signal osc11l~tor to 0 V. The Comcheck should indica te

0 V -0.13 Vie. 
-
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6.3. 2.1 Procedure (continued)

1. Set the oscillator to 30 V p—p ~a 180h z. The Comchcck should indicate

2.5 V ±0.15 Vdc.

g. Set the oscillator to 60 “p—p. The Comcheck should indicate 5.0 V

±0.15 Vdc.

ii. Record the readings of e, f, and g on the Data Sheet.

6.3.3 Channels 3 and 4. Pitch and Yaw Error

6.3.3.1 Procedure

a. Select channel 3 on the Comcheck unit. App ly the DC TEST (+) to

J1—54 and (—) to J1—55. Use the Fluke Po~’er Supp ly or equiva-

lent supp ly for the signal.
b. Set the oscilloscope as in 6.3.1.1 b.

C. Set the simulation switches as follows: 
-

S-i ON

S-2 POS

S-3 ON -

S-4
S-S BAL.

S— ti BIAS
S—7 S. E. -

d. Set the bias supply to 60 Vdc.

e. Set the signal supply to 25 Vdc. The Comcheck should indicate 0 V

±.0.l3 Vdc.
f. Turn S—I off. -

g. Turn S—I on, place S—2 in the NE C position. The Comcheck should

indicate 3.0 V to ~0. 15 Vdc. -

h. Record the readings of c, 1, and g on the Data Sheet.

i. Apply the DC TEST (~ ) to J 1—3 6 and the (—) to ,JI— 57.

j . Select channel 4 on the Comeheck unit .

k. Repeat c, e, f , g, and h as above for eh an - -el -1 .
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6.3.4 Channels S and 6. Pitch and Yaw Sumnii~g

6.3.1.1 Procedure

a. Select channel 5 on the Comcheck unit. Appi)’ the DC TEST (+)

to .11—58 and (—) to J1-59.

b. Set the oscilloscope as In 6. 3. 1. 1 b.

c. Set the simulator switches as in 6.3.3. 1 c, fo r channels 3 and 4.

d. Set the bias supply to 145 Vdc.

e. Set the signal supply to 120 \‘dc. The Comeheck should indicat e

0 V ±0. 15 Vdc.

f. Turn S—i off. The Comcheck should indicat e 2 .5 V ±0.15 Vdc.

g. Turn S—i on, place S—2 in the NEC position . The Comcheck should

indica te 3.0 V *0. 15 Vdc.

h. Reco rd the read i ngs of e, f, and g on the Data Sheet.

i. Apply the DC TEST (+) to J i— G O and the (—) to J1— 61.

j  Select channel 6 on the Comeheck unit .

k. Repe.it e, e, f, g, and h as above, for channel,6.

6.3.5 Channel s 7, 8, 9, and 10. Flipper l, 2 , 3, a nd 4.

6. 3. 5. 1 P.rocedure 
-

a. Select channel 7 on the Comcheck uni t. App ly the DC TEST (+)

to J 1— 62 and (—) to J1— 63.

b. Set the oscilloscope as in 6. 3. ~~. 1 b.

c. Set simulator switches as in 6.3.3.1 c.
d. Set the bias supply to 77 Vdc.

e. Set the signal supp ly to 30 Vdc. The Comeheck should indicate

0 V 4Ø~ 15 \‘dc.

f. Turn S—i off. The Comehuck should indicate 2.5 V 40. 15 Vdi - .

g. Turn S— i on, place S—2 in t h e  N E.G posi t ion.  The Comcht’ck should

indicate 3.0 V ±0.15 Vdc. -

h. Record the readtngs of e, f. and g on the l~ata Sheet .

I. Apply the DC TEST-(+) to JI-64 and the (-) to J 1-65.
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6. 3.5. 1 P.rocedure (continued )

j_ Select channel 8 on the Comcheck unit.

k. Repeat c, e, f, g, and h as above, for channel 8.

1. Apply the DC~TEST (+) to Jl— 66 and the (—) to Ji—67.

rn . Select channel 9 on the Comeheck.

n. Repeat c, e, f, g, and h above for channel 9.

o. Apply the DC TEST ( -4- ) to J1—68 and the (— ) to J1— 69.

p. Select channel 10 on the Comcheck .

q. Repeat c, e, f, g, and h as above, for channel 10.

6.3. 6 Channel Ii. “N” Unregulated

6. 3. 6. 1 Procedure

a. Select channel 11 on ~ e Comcheck. Apply the DC TEST (+) to

J 1—7 0 and the (—) to J1—31 GND. -

b. Set the oscilloscope as in 6.3.3.1 b. 
-

c. Set the simulator switches as follows:

S-i ON

S—2 POS

S-3 OFF

S-4 POS

S— 5

S— 6 BIAS

S—7 S. E.

d . Set the signal supply to 295 Vdc . The Comcheck should indicat e

0 V ±0.15 Vdc. - 
-

e. Set the signal supply to 3- 13 Vdc. The Comchcck should indicat e

2.5 V 4-0.15 Vdc.

f. Set the signal supply to 395 Vdc. Read 5.0 V ±0.15 Vdc on th e

Co inch eck .

g. Record the readings of d , c, and f on the  Data Sheet .
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6. 3. 7 Channcl 12. “Kt ’ R egulated

6. 3.7.1 Procedure

a. Select channel 12 on the Comcheck unit. Apply the DC TEST (+)

to J 1—74 and the (—) to J1—3 1’GND.

b. Set the oscilloscope as in 6.3. 3. 1 b.

c. Set the simulator switches to the pattern of 6. 3.6. 1 c.

d. Set the signal supply to 220 Vdc. The Comcheck should Indicate

O V ± O . l 5 Vdc.

e. Set the signal supply to 240 Vdc. The Comeheck should indicat e

2. 5 V± 0 . l 5 Vdc.

f. Set the signal supply to 260 Vdc . The Comcheck should indicat e

5.0 V ±0.15 Vdc.

g. Record the readings of d , e, and f on the Data Sheet.

6.3.8 Channel 13. “C” R egulat ed

6.3.8.1 Procedure

a. Select channel 13 on the Corncheck unit . Apply the DC TEST (4-)

to 3 1—70 and the (—) to J 1—31 GND.

b. Set the oscilloscope as in 6.3.3.1 b.

c. Set the simulator switches as follows:

S-i ON

5-2 NEG

S-3 OFF

S-4 POS

5—5 S. E.

S—6 BIAS

S—7 S. E.

d. Set the signal supply to 120 Vdc. The Comeheck should indicate

0 V ÷0. 15 Vdc.

e. Set the signal supply to 140 Vde. The Comcheck should indicate’

2.5 V ±0.15 Vde .
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6, 3. 8. 1 Procedure (continued )

f . Set the signal supply to 160 Vdc. The Comcheck should Indicat e

5.0 V ±0.15 Vdc.

g. Record the readings of d , e, and f on the Dat a Sheet .

6.3.9 Channel 14

a. Filament

b. Power Transfer Function

6. 3.9.1 Procedure

a. Select channel 14 on the Comcheck unit.

b. Set the oscilloscope as in 6.3 .3.1 b.

c. Apply a momentary connection between J 1—87 and J 1—8 6 . The

monitor of paragraph 6. 2.5 must show the 32 V level of the battery

simulation supply, indicating power transfer.

d. Monitor J 1—82 and J1—83 with the signal DVM in the ac mode.

e. Set the filament simulation oscillator to 0 V ac out put . The

dc monitor of c above must remain at its steady stat e readingS

observed In c.

1. With the filament oscillator at 0 V output . The Comcheck should

indicat e 0 V ±0. 15 Vdc .

g. Set the filament oscillator to 12. 5 V rms. The Comeh eck should

indicate 2 .5 V ±0. 15 Vdc.

h. Set the filament oscillator to 2s V rms. The Comcheck should

IndIcat e 5.0 V ±0. 15 Vdc.

I. Record the transfer verification of c and the readings of 1, g, and h

on the Data Sheet .

j. Momentarily open the batt ery simulation 32 V supply (4) lead. The

monitor of c shall show the system 28 V level , Indicating transfer off

the batt cry supply.

k. Fi lament  oscillator must remain at the 25 V rms of h for continuing

tests.
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6. 3. 10 Channel 15. Rol l Dumping

6. 3. 10.1 Procedure

a. Select channel 15 on the Comcheek unit . Apply the DC TEST (fl

to J l—84 and the (— ) to .11—85.

b. Set the oscilloscope as in 6. 3.3. 1 b.

c. Set the simulator switches as follows:

S-i ON

S—2 PO.S.

S-3 ON

S—4 POS.

S—S HAL.

S—6 HIAS

S—7 S.E .

d. Sot the  bias supply to 140 Vde .

e. Set the signal supply to 10 Vdc. The Comchcck should indicat e

0 \‘ +0.15 Vdc.

f. Turn S—i oft. The Comcheek should Ind icat e 2.5 V ~0. 15 Vdc .

g. Turn S—i on , place S— 2 in the NEC . position . The Comeheck

should Indicat e 5.0 V +0. 15 Vdc.

h. Record the readings of e, 1, and g on the Data Sheet .

6. 3. 11 (‘h~ninel 16 H PS PR ESSU HE

Channel 16(1) PWR . PLANT START PUL SE

Channel 16(2) FIRST MOTION Pu LSE

Channe l 16(3) lIPS ~~ UlB E\ ’ENTS

6.11. 1 procedure

a. Select channe l 16 on th e  (‘omcheck uni t . Apply the DC TEST ( i )

to J l-s8 and the t —) to .11-3l GN D. Use an EDC box for the  signal .

b. Set th e  oscilloscope as in 6. 3.3. 1 b.
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6. 3. ii. 1 Proc edure (continued )

• c, Set the simulator switches as follows:

• . S—i ON

S—2 POS

• S—3 OFF

S—4 POS

* 
S—S S. F.

S—6 BIAS

S—i S.F.

dl. Set the signal supply to 0 \‘dc. The (‘onicheek should in dicat e

0 \‘ ~0.15 Vdc .

c. Set the signal supply to 2. 5 Vdc . The Corneheck should indic at e

2.5 V ±0.15 Vdc .

f. Set t i~ signal supply to 5.0 Vdc . The Comeheck should ind i cat e

5.0 ±0. 15 Vdc .

g. Record the readings of d , e, and f on the  Data Sheet .

h. Set the signal supply to 2 . 3 Vdc .

I. Apply a moment a ry connection between . 11—8 7 and .11—86 . The

monitor of paragr aph 6, 2. 5 must show the 32 V level of the  butt  cry

— simulation supply, indicating power t ransfer.

j. A pply a ( 4  ~~$ V p pulse of app rox imat clv 100 mIll iseconds to  .1 l— 8 ( .

Observe a positive going pi p on the oscilloscope displ ay of channel 1 ( .

k. M oment ar i ly  Interrupt the ( ~ 28 Vdc lead to .11— 87. Observe a

po sit ive going pip on the oscilloscope disp lay of channel 16.

1. ‘\PP 1Y a (4’)~~ V p pulse to .11— 89 . Observe :i posit ive going PP °‘~

the oscilloscope di splay of channel 16.

rn, Record the pip verif icat ion of j, k , and I on the  l~ ita Sheet .
• a. Momentar i ly  int er rupt  the  ~2 Vdc bat tery s imulat ion supply and

observe that the  sy st cm retti m s  to 4 28 Vdc of the  system sou ice.
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6.3. 12 Channels 17 and l~
6.3. 12 . 1 Procedure

a. Selet~t channel 17 on the Corncheck uni t .  Apply th e DC T EST 1f ~

to .11—90 and the  (— ) to J 1— 31 GND . Use the Fluk e supp iy for th e  signal .

b. Set the oscilloscope as ~~ 6.3. 3. 1 b.

c, Simula tor  switch p os i t4o ns are to remain as In 6.3. i i .1  c for channel 16.

d . Set the signal supply to 0 Vdc . 1’he (‘omeheck should in dica te  0 V

4 0.  15 Vde.

e. Set the signal supply to  2.~ Vdc . The Comeheck should indicat e

2. 5 V ~0. 13 Vdc .

1. Set the signal supply to .~0 Vdc. The (‘orneheck shou ld indi c ate

5.0 V ~0. 13 Vdc .

g. Record th e  readings of d~ e, and f on the  Data Sheet .

h. Apply t he l)(’ T EST ( to .11—9 1 a ad the  (—) to .11—3 1 CN I).

I. Select chann el 18 (‘fl th e  (‘omcheck uni t ,

j. Repe at c , d , c, f , and g as above, for channel 18.

a. ~3 . 1:3 C?iann d I ’) .  H a t e  Gv ro Pen er

6. 3. 13. i procedure

a. Sd et t channel 39 un t h i~ 
(‘em check unit . Apply the  ar .’ test hi to

.1 1—9 2 and in (0 J 1— 93 .

b. Set th e  oscilloscope as in 6. 3.3. 1 b.

c. Set the si mulat ~~r swi tch es  as follows:

S—i OFF

S—2 POS

s—3 OFF

S—I 1,oS

S—S S. E.

S-a CXI) .

8—7 BAL
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~~~, 3. 13. 1 Proc e dure (continued )

d. Set th~ signal oscIllator to 0 V output . Thee (‘omeht ’ck shbuld

indleat~ .0 V ±0. 15 Vdt .

o. Set the signal oscillator to 20 \• ems at 400 Its .  The (‘ornehet’k

should Indicat e 2. 5 V it’. 15 Vde.

1. Set the signal oscillator to 40 V ems at 400 lls. •Fhe (‘omeheek

• should indIcat e 5.0 V ±0. Ia Vdc .

g. Record the readings of d , e, and I on the Data Sheet .

• 6.3, 14 (‘hannels 21) and 21, ‘‘X ° and ‘‘\ ‘‘ V ibr at i on

6.3. 14. 1 Procedure

a. Select channel 10 on the (‘on~check unit . Apply th e Ot ’ ‘1’ ES’l’ ( e) to

J 1—1 and the (—) to .1 1— 3 1 (~XL ) . Use an F~DC l’o~ for the signal.

b.~ Set the oscilloscope as In ii. 3.~~. I b.

c. Set the ’ simulator switches as follows:

8-1 U ’S

8—2 P05

5-3 OFF

8—4 P08: ~~~ S . F .

S—6 (1N1)

S—7 h A L

d. Set the signal supply to 0 Vdc. The Comeheck should lndtcn t c’

0 ~0. 1i Vde .

e. Set th e signal supp ly to 1. 5 Vde. Thee t’omt ’he’ek should lndt ca t  e’

2. 5 \ ~0, 13 Vdc.
— 

f. Set the sIgnal supply to .. ti \~ it~ 1’h e’ (‘omeheick should indicat e

5.0 \~ ~0.13 \‘tle.
a

g. Record the readings of d , e , and I’ on the  Dat a Sheet .

h. Apply the DC T ES I’ 4 +)  t o .1 1—2 and the (— ~ to .1 1—3 1 CN1) .

I .  Select channel Ii on the (‘omeheek.

). Set tl~t’ signal supply to 0 Vde. 1’he (‘omcht’ck should ii~dteat e
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6. 3. 14. 1 Procedure ~cont Inuod )

0 V *0. 15 \‘dc.

k. Set the’ signal supply to 2 . a \ dv . ~1’he (‘omcheek should indi ca t e

2 , 5 ~0. 15 Vdr.

I. Set the signal supply I e ~. 0 \‘dc. The (‘omche’ek should I I td i¼a t  e

5.0 it ) ,  15 Vde.

m. Record the ’ readings of .1 , k , and I on th e  Dat a Sheet .

Il. 3. 15 ( ‘haunt ’) 22 . Antenna Cv L’O Power

6. 3. 1. ’. 1 Proce~ttii ’e

a. Select chann el 22 on the ( ‘cinc h eck un it . Appl~ t h i ’ ac t e s t  hi t o

.11—3 ~nd the lo to . 11—-i .

b. Set the oscilloscopt’ as in t . 3. 3. 1

c . Se’t the s imulator  s~vit ehes as fo llows :

S-i (‘1F F’ -

8—1 P05

5—3 OFI -’

8—4

S-S S. F.

s— a ;s l)

8—7 H A l .

(1. Set the signal oscillat or to 0 V output . I h e  ( ‘on~ehccL shoti l ~l R i  c . i t  t’

0 V ~0. 15 Vdc.

e. Set I ) t t ~ signal oscillator to :‘ a V ems at -lOP l i p .  Th ‘ ‘om¼heci ~ should

Indic at e ~. S V ~0. 15 Vdc.

I. Set the  s igt ia l  oscillator It ’ .‘O V rn~s at -100 l iz . i’ht ’ Comche~L sh, ’tild

indi cat e 5.0 V ‘0. 15 Vdc.

g. Ii ecord the  readings of ii , e, and f on t h t’ 1 ‘1at a Sheet .
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~~. :t . i a t ’hannet 33. Ant i ’nn:e Speed

- 6.3. 16. 1 Proc edure

a . Select chann el 23 on the Com eheck unit. Apply a pulse generator

to .1 1— 5 un d i t s  re turn  t o .1 1—31 GN I ) . Set this gener ator to produce a

double ’ pulse — positiv e ’ going first an d then negative going — to simu-

la t e  one o~cIe of u .

— 
h . Set the ’ oscilloscope as in 6.3. 3. 1 ii . Monitor the  source pulse on

one chann el of t h e  oscilloscope , the commut at ot . segment on the other.

I.’ se alt o m a t  e di splay

c. Set th e  si 1~nal pu lse amp l i tud e to +3 V p and — 3 V n to simulat e I liz

ac ~ V p— p st iua  i’i’wave w I t h  a 1.0 mtl ltsocon d p t ’ I ’101 1 .

d . For t nput .-output conditions , re fer to the classified suFplement of
• &RINC Rese~reh Spe’ctfi c ~ t ion A00 0223.

— ( . 3. 17 1itanne1~ :‘ I an~i 2.~ . P itch  and \‘att

6. 3. 17 . 1 1’ r oct~hi r , ’

a. St ’Iet -t ch ann e l 24 on th e  ~‘omeheek uni t . App ly the  1k’ T F’S’I’ ( 4)

t o  .11—6 ;ii id t h e  l— ~ t o  .1 1—7.  Use Fl ) ( ’ box for the ’ signal .

— b. Set th e  osi ’illoscopt’ as in 6.3 .3. 1 h ,

c . Set th e Ri mu lat or s~ it ~hos as follows :

S-I ( ‘15

• 5-2 P08

5—3 O F F

S—i P05

ll .\1 ,

-- - 5-6 (_
~ND

0*  5- ,’
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6. 3. 17. 1 proc edure (continued )

d. Set the bias supp ly to 0 Vdc.

e. Set the signal supply to 5 Vdc. The Comcheck should indicat e

0 V *0. 15 \‘dc.

f. (~~en S— i.  The Coencheck should Indicate 2 .5 \‘ ±0.15 Vde .

g. Close S— i.  Place S—2 in the NEC position. The Comeheck

should indicat e 3.0 V ±0. 15 Vdc.

h. Record the readings of e, I, and g on the Data Sheet .

1. Select channel 25 on the Comcheck unit . Apply the  IX’ TES I’ (+ )

to i l—S and the (— ) to .11—9

j . Repeat c , e, f. g, and h as above , for channel 25 .

6.3. 15 Channel 16. Car r ie r  Sign al

6, 3. 18. 1 Procedure

a. Sel ect channel 26 on the Cornchcck unit . Apply the AC TEST HI

output to .11—10 and the Lo to .1 1—3 1 CN D .

b, Set the  oscilloscope as in 6.3. 3. 1 h.

c. Set the simulator switches as follows:

S-I OFF 
-

S-2 P05

S-3 OFF

S—4 p08

S-5 HAL

S-a CND

S-7 S. E.

ci. Set the signal oscillator to 0 V out put . The Comehock should

indicate  0 V i-() 15 Vdc.

e. Set the signal oscillator to 1 \‘ rms at 1600 Hz. The Comeheck

should indIcate 2.5 V *0. 15 Vdc.

I. Set the signal oscillator to 2 V ems at 1600 lIz .  The (‘onwheck

should ifl ( licat C 5.0 V ~0. 13 Vdc .

g. Record the  rea dings of ci , e, and I on Data Sheet .
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6. 3 . 1’) A 1 — - l ~ I an d K2 ( ‘
~~~~~~~~~ __

n . 3. 19 . 1 Pr ocedur e

a. - A pp 1~ a mom eat :* my counect  ion bet w eon .1 l— ~ 7 and .1 1 —~~ S . The

nio ’i i t or  of pa r a~ i p h i . 2 . 5 n~t~~t show t h e  :t3 V level of t h ’  b a t t e ry

si nUl l at iOn supply , i adi cat i n~ pm e m t r an st em .

h . Ta i-n o ff  I he  : ‘~~ V svst en u; ‘p Iv • K I :i nd NI a me now dc—energi zed .

Chcch for the fo l l ow i n g  condit n~~

1. ~1 I —~~~~ to  ~1 t —~
‘
~~ :~ : J s  con t inu i t y  wi th  appr oximate l y

0 —~ 10 ki lohnU ; i i 1 ~ed a’i~ t .

• - 2. .1 i —: ~o to ~1 1—3 1 ~~~~ i-cads zero OhiuS 1eoi’i t i n U t t v ~ .

• —~ 3. i i — : :  I to J l — ~ie i’ .~ ls ze i’o ohms ( con t i nu i t v ~.

— 
4 , .11—3. ’ t o  3 !— ~~1 r~ s zero ohms ( c o n t i n u i t v ~.

o o. Ta ma an th e :~~ \ ‘ ~v st t’m ~
- upp ly. A ll the  ahove c i r cu i t s  should re:~ I

• O~~(’l’1 ( ‘ iN  u t .

d . l~’ecord th e  ~ ~ f i ca t i on  of h and e abov e on the Data Sheet

p . . _ e. ~ am nt am i lv i n t e r r u p t t h e  33 \‘ halt  e i’y si mulat ion sour ce .  The

mon it or ef 6. 2 . 5 sho ul d ia ~i c 3 m  1~ \‘dt’ in d ic at in g  system rei n rn to

th e  R V st e~u 25 \‘ po w em sourc

~~. 3. It) S \ ~~~~~~~~~~~~~
6. 3 . 3~~. I Pru~’t’d ure

a. Measure  th e  ~i ’lla ~, e at .11— 13 , -11 , and iS refer enced to  J 1— 3 1 3 N t )

us i n~ t h e  d i g i t  I volt met or. ~ mcord th e rea& ) l i~ s on the  1\tta Sheet ,

~~. -1 H 1’ 115N ‘1’ ES I’

6. 1 . 1 P r e l i m i n  i rv

6. 1 , 1. 1 Connet ’t t~ie svs l  cm in the  m c h ~ u m a t i o n  of Figure 2.

6. I • 1 
• 2 P i’oci ’du t e

a. Per fi .rm t h e  t e s t s  of ~‘a ~~ r ; p h 6. () as required to s: :t sv Al liS (‘

pai’agi’aph 1. 2. I .
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7 .0  E N V 1 R O N M F N r A L  ‘F I STS

7 . 1 PHE1.I M1NAIIV

7. 1. 1 Connect the  system in the confi guration of Figure 6, using the  P—i

test cable of F igure 5 whi eh is to conform to the input signal loading

of Table 11.

7 . 1. 2 Turn on the 25 V power supp ly and set the out put to 28 V ±0. 15 Vdc.

Turn on th e radio r ccei\ or and tune in t he t ransmit ter .  Sync the Tc1~—

I roaLx oscilloscope t o th e i iuls& ’ t ra i n on the receiver vi d eo output

connector.  Make a t min i  record ing of 2 to 3 minutes durat ion on

(‘EC recorder , play it hack mon it or i ng the out put on the oscilloscope.

if the p la v in ich  is normal , proceed wi th  the t es t ing .  A summa my of t h e

t (’st s is given in Table 111.

7 . 2 pR OC E IMI I1F:

App ly the following specifi ed environment s and n~ethods’as documented

in nt t achn ’ cat 1, subcont ract U 6627 of A 111 N C,

7 . 2 . 1 Vibrat ion (AI11 N C 4 .1 • 1. 1)

• The system shall be subject ed to the vibration t est s in accordance

with method 311 of MI 1.—Si ’ 1)—S lOl t , as follows:

Proc edure 11

Part 2

(‘ur ’ e P (Fl  ~u mc 514—3 )

This test cal ls  for the foll owing vibration levels:

Doubi e Arapli t  ml e Di ‘p1 ; cem ent Or g l evel Frequency Range

0. 2” 5 to 10 eps

i g  10 to lS cps

0 .06 ’  18 to 40 cps

S g 40 to 2 , 000 cps
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7 . 2 , 2 High  T e mp e rat u r e  (Al l IS C -1 . 1. 1. 2)

The uni t  sha ll be ~ emper at ure t est ed in accordance wi th  Ml L—S’I’~)—8 1011,

method 501 , Procedure I , w i th  th e  fo l lowi n g CXCc I) tiOflS

a. The svst em shall be s tab i l i zed  at 85 ±2” C for t w o  hours pr ior  to

the a i p1  ica t ion of el ect r i ca l I)O~’ er .

b . The uni t  shall be operat ed at 85 ~ 2~C for one hour w i t h  dat a on all

channel output s recorded .

7. 2.3 Low Tt ’ui 1~~r a t u r e  ( A R I N C  4. 1.  1. 3)

The uni t  sh a l l  he t e m p e r a t u r e  tested in accordance with  MI I~—ST D— 8 lOB ,

method 502 , Procedure  1, wi th  t he fol lowing addi t ions :

a. The t e mp er at u r t ’ in st ep 2 shall  be —2 0 C and

b . The un i t  sha l l  be operat ed in accordance w i t h  step 4 at — 20 (’.

7. 2. 4 Tempera tu r e  Shocks (.‘\HI NC 1. 1. 1. -1)

The unit shal l  be subject ed to t e mp em a lu  me shock in accordance with

MI L—ST 1)—SI 011, method 503 , I’ro cedurc 1 , except the t empera ture

profile shal l  be in accordance w i t h  pa rag i’aph 3. 3 . -I of at tachment  1,

subcont rat’t U662 7 quot ed below :

3. 3. 4 Tem pera tu re Shuck

The telemc’t my unit  shall  be capabl e’ of operation during and a f t er

CX~ OSU m e to  lb c’ t empemat a i.e shock ci e’sc i-i bed in t h e  diagra ni be low:

2 H ours  - 85 C
( ‘l’maii s it io n t i

:~: : 
at  10 ±2 mint  I~ ~)

7 .2 . 5 T e m p er a t u r e  A l t i t u d e ( A R I N C  -1 .1. 1. 5)

ih  e un i t sha l l be placed in a t cs t  cha tuber  and allowed to  st aid l ize for

t w o  hours at a pressure equival ent  to 50 , 000 feel and a tempera ture  of

—2t 1 C. :\t t h e  conclusion of t h e  s t ab i l i z a t i on  period , the  uni t  shall be

operat ed for cmc hour. Dat a on al l  channels  shall  he recorded .
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Shock (A I1IN C 4 .1 .1 . 6)

The unit sha ll be shock t ested In accordance with MI L— STD — 8 10B , method 516 ,

procedure I. The shock table shall be calibrated to the fol lowing specifications:

Force: 30 g

1)uration : 15 ±2 MS

Shape: 1/2 SIno \Vav e

7. 3 After  complet ion of all environmental tests , perform the test of paragrap h 6. 3 ,

generating the test dat a to be shipped with the unit .
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TABLE I

J- 1 FUNCTION ASSIGNMENTS

CONTACT FUNCTION CHANNEL

1 X Vibration 
- 

20

2 Y Vibration I 21

3 Ant. Gyr o Power 22 (+)
I 400 Hz

4 Ant. Gyro Power I 22 (—)

5 Ant. Speed ç AIM-4G 23

• 6 Pitch Damping (-4 -) ~~~~ 24 ( i )

7 Pitch Damping (-) - 24 (-)

4 8 Yaw Damping ( 4- ) 25 (+)

- 
9 , Yaw Damp ing - (— ) 25 (— )

10 Carrier Signal -

- 
1600 Hz 26

11 N.C .

12 - Shield Gnd.

13 N . C .

14 Second Detector Video Pulses etc. 23

15 (Ch. 24) (0 to -+1 V) = (0 to 5V) I  DC 24

16 R F Channel Select AI M—4F 25

17 Dither Voltage ~~On1y 26

18 N . C.  I
19 Radar -Range Gate - Pulses 22

20 
- 

Missile Range Gate Pulses

21 Gate Pusher Pulse Pulses 20
- , 22 N . C .

23 N . C .  -

24 N .C .

25 - - N . C.

26 N . C .
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TABLE I - contd .

J -I FUNCTION ASSIGNMENTS

CONTACT FUNCTI ON C II A ? *~NEL

27 N.C.

28 N.C .

29 50 Vdc (115 Vac) output

30 SIg. Cud. Monitor

31 Pwr . Gud. (I solated )

32 Pwr. Cud . (Isolate d)

33 Pw r. Gnd . (Iso lated)

34 Ch . 17 MonItor

35 Ch . 18 Mon itor

36 N . C .

37 DC Ground

38 DC Grou nd

39 DC Ground

40 Frame Sync.

41 N .C.

42 N . C .

43 5V Spare

44 5V to Transducer

45 5V to Photocell

46 N .C.

47 N . C .

48 N.C.

49 N.C .

50 N C .

51 N . C .
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TABLE I — eontd .

J— 1 FUNCTION ASSIGNMEN ’l ’S

CONTACT FUNC’r ION C H A N N E l ,

52 A . G . C .  Oto  — l OV d c 1

53 Track Error —30\’ P to 43 0V. P 2

54 PItch Error III 3 (~

55 Pitch Error IA) ~ ( —)

56 Yaw Error l i i  4 (~ )

57 Yaw I:ri ~or Lu 4 (— )

58 PItch Sum lB 5 ( + )

59 PI tch Sum Lo 
- 

5 (—)

— 
60 Yaw Sum Il l  6 ( 4 )

61 Yaw Sum Lu (; (—)

~62 Flipper 1 (-i ) 7 ( t I

63 Flip per 1 (— ) 7 ( —)

64 Flipper 2 (4 - ) 8 ( 4 )

o (;5 Flipper 2 (— ) 8 (—1

66 FlIpper 3 (+) 9 ( t )

67 Flipper 3 ( .
~ 

9 (— 1

68 Flipp er 4 (+) 10 (~
69 Flipp er •1 (_

~ 
10 (— )

70 C Beg. 13

71 N . C .

72 K Unreg. i i

• 73 N . C .

7-1 K Beg. 12

73 N .C .

76 N . C .

77 N. C.
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TABLE I — contd .

J-1 FUNCTION ASSICNM )~NT

CONTACT FUNCTION CHANNEL

78 N . C .  -

79 N . C .

80 N.C.

81 N .C.

82 FIlament 1 1600 Hz 14 111
Power must he83 Filament 2 - 14 Loalways on

84 RoIl D:tmplng ( -4- ) 15 (+)

85 Roll Damping (—) 15 (—)

Xfer 86 Pwr . Plant Start 28V + Pulse ~vi ll 16 l i.ilseInitiate pwr. xfer.
28V 87 - First Motion 28V Pwr Input 16 Pulse

88 Pressure Transducer . 16 DC

89 H. P.S. Squib Sf~~al 16 Pulse

90 Pitch Head Position 17

91 Yaw h ead Position 18

92 Rate Gyro Pwr. 19 lB

93 Rate Gyro Pwr . 0 ~ 400 Hz 19 Lo

94 N.C .

95 N . C .

96 N . C .

97 N . C .

98 N.C.

99 N . C .

100 N.C .  -
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- ‘I’AflLE Ii

EN VIR ONMEN1 ’AL SIMULATION

( ‘flANNEL NO . SIGNAL ON J-1 AIM- 4G NOTES

1 GND. 52 Al ) nu mb er s a i -e
2 GNU . 53 J —1 num be rs
3 GNU. 55 , 54 open
4 GNU. 57 , 56 open
5 GNU . 59 , 58 OpOfl
6 GNU. 61 , (10 op en

• 7 GNU. 63 , (;2 op en
8 GNI). 63, 64 Open

- 9 (IN1). 67 , (ill Open

* 10 GNU. (19, 68 open
11 GN U. 70

- - 12 GNU. 72

• . 13 GNI) . 74
14 GNI ) . 83 , limit resistor on 82
15 (‘.Nl) . 85 , 81 open
16 GN D. 88 , 8 6— 87 —8 9 open
17 GNI). 90
18 GNU. 91

- 19 GNU. 92 and 93
20 (‘,Nl) . I

- 21 GNU. 2 -

22 GN U. 3 flfl d 4
23 

- 
GND. 5

24 (IX!) . 7 , 6 open
25 GNU . 9 , 8 opefl
26 GNU. 10

28 V on 87
(I N!) . on 12 30

4 -
31 37
32 38
33 39

- 25 \‘ 1600 Hz on S2 an d ~3
— Center I ~I~ ) t o  GNU , or

— 
~-~ G \ ‘dc t o  ~‘2 , ( — ) G  Vd e t o 31.

0 .
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TABLE 111

TE STING SEQUENCE

Commu tation Rate = 10 k pps
Signals all programmed in low gain confi guration.

1.0 IN-HOUSE VECTOR

1. 1 P I lE - E N VI R O N M E N T A L  ATP ( same as production ATP )

1. 2 HIGH T E M I ’ E R A TU R E  +85 °C 2 hour soak , non—operating, 1 hour operating
with data on all channels recorded .

1. 3 LOW TEMI ~E BA TU RE —20 °C 2 hour soak , non—operating, 1 hour operat ing
with data on all channels r ecorded .

i. 4 TEMPERATURE SHOCK Ambient operation , raise to +S5~(’ wit h rise t i m e
- of 10 ~: minutes , 2 hours operat ing at 83°C , lowet ’

to —20 ° C w ith falling time of 10 ~2 minutes , 2 hours
operat ing at — 20 ° C , return to ambient wit h rise time
of 10 -t 2 minutes , operat ional check until  s tabi l iza t ion.

1. 5 POST ENVIRONMENTAL ATI’ (same as 1. 1)

2.0 O UTSI DE SEH \’ I C E S 
-

2 .1 P R E -E N VI HO N M ENT A L FUNCTIONAL TEST

2. 2 VI BRATIO N . 81011, Procedure II , Part 2 , Curve  P (5g 20 m r i.)

2. 3 POST-ENV iRONMENTAL FUNCTIONAL T EST
NOT E : Ret est requirement — if span bet~ ecu a ny

- 
two t est s is less than S hours , the fol lowing pre —
environmental  functional may be waiv ed .

2. 4 J ’l lE—EN VIB ONM ENT A L FUN C T I O N A L  T EST

2.5 SHOCK SlO B , ~det hod 516, Procedure I
50g. 15 ~2mS, 1/2 sine wave pulse

2. 6 POST—ENVIRONMENTAL FUNCTIONAL TEST
NOT I: : Retest requirement — if  span Iie t ’,vecn any
t wo test s is less than  S hours , the  following p:~e—
en~ iron men tal functional may be waived .

2. 7 l ’IW—EN VI R OX MEN T FUNCTIONA L TEST -

2.8 TEM P EILVFUH E / A LTITUDE 30. 000 feet pres sure  equiv alent and —20 ~ C
tempera ture  for 2 hours soak n on—op erai ng.

- 1 hour operation with  dat a on all channels  recorded .

2 .9 POS T— UN V I )N M U N T A I .  FU N C T ION .\I .  TEST

S1ZE7 CODE IDENT NO. DRAWING NO. REV

A 13923
SCAL E 1 SH EET -

~ OF
FORM NO 110-f 0O% 2 A 0—30 

- _ .~~~~~~~~~~~~~~ - _ - ~~ -~~~~- -
~~~~~~~~~~~ --~~~~

-“--



.—.

I TABLE III

TESTING SEQUENCE (continue d )

1. ,

1 . 3.0 RE TURN TO VECTOR
- 3.1 POST-ENVIRON MENTA L ATP - Generat e all test dat a to be shipped wit h unit.

I 
- 3. 2 VISUAL/MEC HANICAL

3.3 PACKING

Ii

IT - 

-

.

-

-

I .

1~~~1~

I:
S.. -

1... -

• —
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MODEL NO. FM T—fl6 7 T ESTED BY____________________________

SERiAL NO. _________________ 
DATE 

______________________

AIM - 4 F’/-I G DATA S}IE~~1’

Ch A N N E L  INPU T OUT/TM— DC OUT/R E A D TOL /TM (Vdc )

O- Vdc 0 V ±0. 15

1 — 5 Vdc 2 .5 V ± 0.15

____________ 
—10 Vde 5.0 V 

___________________ 
+0 .15

O V  0 V ±0.15

2 30 V p—p 2.5 V *0.15

• - _____________ 
60 V 

~~~~ 
5 .0 V 

_____________________ 

_ iO .  1~~

+2~ Vdc 0 V +0. 15

* 
3 O V  2 . 5\ ’  *0.15

—__________ —2 3 Vdc t . 0  V 
____________________ 

+0. 15

+25 Vdc 0 V 0. 15

4 0 V 2. 5 V ±0. 15

— 
—2 5 \‘dc 5.0 V — _______________________ 

40. 15

+ 120 Vde - 0 V +0.  15

5 0 ~~‘ 2 . 5 \~ +0. 15
4 -

- — 120 Vdc 
— 

5.0 V 
_______________________ 

40.15

4 12~’ \~~k 0 V +0. 13

6 0 2 . 5 V :40.15

_____________ 
— 12 0 \‘dc 5.0 V — _____________________ *0. 15

+30 Vdc 0 V +0. 15

7 O V  2. 5 V  ~0. 15
S

_____________ 
—~i0 Vd c 5.0 V 

_____________________ ________________________

+30 Vdc 0 V 40. 15
S -

S (1 V 2 . 5 V -4 0 .13

______________ 
—: ~o Vdc _

_
i . 0 V 

______________________ — 
-4
~ç~

. 15

I I- .
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MOI)EL NO . FMT — 66 7 TESTED BY —

SER IA L NO. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

DATE 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- 
AI M  — 4F/4G DATA SII1 - 1~~I’

CHANNEL IN PUT OUT /TM—DC OUT/ H EM) TO lIT M (Vdc)

-430 Vdc 0 V +0. ~5

g o v  2 . 5 V  *0.15

— 
—3 0 \‘dc 5.0 V 

______________________ 

+0. 15

430 \‘ thC 0 V *0. 15

10 O V  2. 5 V

__________ 
—30 Vde 

— 
5 .0 V — ___________________ — 

4 0 .15 —
#295 Vde 0 V

11 +345 Vd~’ 2 .5  V 40.15

_____________ 

4 •~)5 \7~j~ s _5.0 V  0 . 1 5

+220 Vd i 0 V 4 0 .  15

12 - +240 VtI e 2 .5  V 10. 15

-4 260 Vdc 5 .0  V __________________  ______________

— 120 Vde 0 V 40 . 15

13 —1 .10 Vd~- 2. 5 V ~~. 15

_______________ 
—160 Vdc 5.0 V ________________________ 

-W . 15

O V  0 V *0 .1 5

I -h  12. 5 V rms 2 .5 V 10.  15

25 V m I S  5.0 V — ____________________ 

0. 15

1 l( ’  Jump $4~ to $7 Pu wvt’ 1’ ra t i ~ fet  ___________________________ ________ 
Ver i fy —

+ 10 Vdc 0 V

13 0 V 2.5 V 10 .15

______________ 

— 1 1 )  \ d e  5.0 V 
_____ _______________________ “~. ~ -‘

0 V  0 V 4 0 . l : i

16 42 . S VdC 2 . 5 V

___________  

VIle 5.0~V — _________________  ~0. 15 
--
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M O DEL NO. FM T-667 TE~~~ED BY_

SERIAL NO . ______________  
DATE 

• 
-

- 
AIM - 4F/4G DATA SHEET

Ch A N N E L  INP UT OUT /TM-DC OUT/READ TOL/TM (Vdc)

1 6 ( l )  +28 V pulse — 
+ pulse 

____________________ 

Veri fy

1G(2 ~ 28 V interrupt + pul se 
_____________________ 

Verify

16(3) +5 V pu lse + pulse 
_____________________ 

Verif y -

O V  0 V ±0. 15

-~ 
- 17 +25 Vdc 2 . 5 V  ±0. 15

+50 Vdc 5 . O V  
_________________  

:4 0 .15

O V  0 V +0. 15

18 +25 Vdc 2 , 5  V *0.15

- 
+50 Vdc 

- — 
5 0  V 

___________________ 
+0. 15

O V  0 V ±0. 15

19 20 V rms 2. 5 V +0. 15

___________  
4 O V rms — 5 . O V  

_________________  
±0. 15

Al-Ki  28 V off Relays closed Verify t
and K2 28 V on _ Rel ay s closed 

____________________ 

Verif y

5 V 
- N/A — .J 1—43 , 44~ 45 = S V 

_____________________ 

Verif y

O V  0 V +0. 15

20 +2 . 5 V d c  2. 5 V  +0. 15

___________  
+5 . O V d c  5 . O V  

_________________  
± 0 . 15

O V  0 V ±0. 15 H

21 +2 .5  Vdc 2.5 V ±0. 15

____________ 

-~3 .0 Vdc — 
5.0 V 

___________________ 
±0.15 -

0~~
? 0 V ±0. 15

22 25 V rm s 2. 5 V 
- 

+0. 15

_____________ 
50 V rms 5.0 V 

____________________ 
±0 .15

4
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MOD E L NO. FMT-6 67 TESTED BY 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SERIAL NO. 
_ _ _ _ _ _ _ _ _ _ _ _ _  

DATE - -

- 

AIM - 4F/4G DATA SHEET - 
____________________

CHANNEL iNPUT OUT/TM -DC OUT/ READ TOL/TM (Vdc)

0 V +0. 15

23 * 2. 5 V  +0. 15

__________  ___________  
5 . O V  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
±0. 15

+5 V~ c 0 V +0. 15

24 O V  2 . 5 V  +0.15

____________ 
—5 Vdc 5.0 V 

___________________ 

4 0 . 1 5

+6 Vdc 0 V ±0. 15

25 O V  2 . 5 V  ±0. 15

__________- -5 Vdc 5 . O V  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

+0.15

O V  0 V ±0.15

26 1 V rms 2. 5 V *0. 15

___________ 

2 V rms 5.0 V __________________ 
±0.15

*The data deleted from this block , when combined with certain data from other sources ,
could be developed into classified information .
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I
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MODEL NO. FMT-667 TESTED BY _________________________

SERIAL NO. 
_ _ _ _ _ _ _ _ _ _ _ _ _ _  

DAT E 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

AIM — 4F Cli . 20 — 26 DATA SHEET

C H A N N E L  IN PUT OUT/TM—DC OUT/H EAD TO L/TM (Vdc)

No pulse 0 V ±0. 25

20 1. 2 ~tsec p 2. 5 V ±0. 25

_ _ _ _ _ _ _ _ _ _  

1.81tsce p 
— 

5. 0 V 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

+0. 25

Pro 111W lags 1 1~scc 0 V ±0. 25

- 21 Coincidence 2. 5 V +0. 25
— 

Launch RH G leads 1 ~is. 5.0 V _______________________ ±0. 25

- Post GPP lage 1 ~scc 0 V *0. 25

21 Coincidence 2. 5 V ±0. 25
- - 

— 
Launeh _ GPP leads 1 tis . 5.0 V 

______________________  ________________________

TVktgs 1 ~isee 0 \‘ ±0. 23

22 Coincidence 2.5 V ±0. 25

___________ — 
TV leads I p s. 5.0 V 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
+0. 25 

—

- Level under 0. 5V 0. 5 V *0. ~s

23 1 V level 1. (4 V ±0. 23

___________  
10 V level 1. 5 V 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — ±0. 2~
I -  O V  0 V ± 0 . 15

2-1 +0. 5 V 2.5 V *0. 15

• - ‘1.0 5.0 \‘ 
______________________  

10.15

- ~6O Vdc 0 V *0.13

25 4 7 3  Vdc 2 .5 V ±0.1 5

______________ 
‘90 Vdc 5.0 V — _________________________ 

. 0 . 1 5  -

O V  0 ~~
‘ -~0. 15

5 ‘. P—p 2 .5  V ~0. 13

______________ 10 V p—p 3.0 V _________________________ *0. 15
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M O D E  I. NO. F~ I T—r r, 7 TESTED IlY~~~ . ~~~~~~~ . ~~~~~ ~—

SEII L \ L N O .  / O � .  DAT E ~~~~~~~~~~~ :~_4 i~~i7~~~-

V

- 
.~ -. AIM — 4F/ 1G DATA Sh EET

~ Vj~~~~~~~e~~~~L -- — —

CIlA ~-. E E L  INP UT oUT/TM—Dc 
( 

OUT/REA D TCLJTM (Vdc)
— 

O Vde 
— 

0 V 0 2.~~ 
- 

±0.15

1 —5 Vdc 2 .5  \‘ ._ 2..52 ’~
__________— 

— 1 0  Vdc 
- - 

5(4 V + ~~~
. V ± 0 . 15

O V  0 V OV’ *0. 15

2 30 V p-p 2.5  V ~~P ~ ±0. 15

_____________ 

60 V p—p 5.0 V PP ~~S - o o 0 1 ~ P ±0. 15 
-

+25 Vdc 0 V ~
- .0 2.~ ±0. 15

3 O V  2 . 5 V  + 2 .S i o  
- 

:1:0. 15

—_________ — 
-25 Vclc 

- ~± 0 \‘ + 4.~ 1 S 
~~~~~~~~~~~~ 

- 
—

- +2S Vdc 0 V — . 0 02—  :10.15

4 O V  2 .5 \ ’  ~ 2. ’4 &t~- ±0 . 15

- _____________ 
.
~~3 \’dc 

— 
5.0 V + 4-  9 (a7 -

+120 \‘dc 0 V .~. • o ~ *0. 15

5 0 V 2 .5 V ~~~~ Q_ . ~~~~~~~~~~~~ 
±0. 15

____________— 
‘ — 1 2 0  Vde 

— 
5.0 V -

~~ ç. 0 00 ±0.  13 
—

‘

4- 120 Vdc 0 V + .(~ 0 ~~~ 

- 
±0.15

6 0 V 2.5 V ~~ 2 .~So~~ ±0 .15

_ _ _ _ _ _ _ _  

— l 2O Vd ’ — 
5. (4- \’ -~ 4.9 q~ — —  

‘-0.13

~~0 Vdc (I V — C l  ~ ~0.13

7 ( ) V  2 . 5 V  + 2-~~~~~~~~l !0.13

_ _ _ _ _ _ _ _ _  

-3O Vdc ~~0 V  
— 

-4- -~~. o0~ J -‘0.15

430 Vdc 0 V — . 0 t S ±0. 15

8 O V  2. 5 V  ~~ 2.~~ ’~-2_ ± 0 .1 5

_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  
+ ~~. oq3  

—

______ - 
- 

-

A 1~~23 - 
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MODEL NO. FM’i’--c~67 TESTED BY~~~ - ~T l & )

SER1 ALN O .  I!~2~- 
DATE - ?_ j ,~~. 

•-i~I )S~ ?_
h r

0 ,— A I M  - 4 F/4G D.\T.A SUEET
tlLC- i~~~~t! O~~ I ~

-
~~~~~~~ i~i\ ~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CHANN EL hNI ~UT OUTJT~ l—DC oU T/HEA D ‘ror./T M (Vdc)
— 

+30 Vdc 0 \7 . 0 2_i ±0. 15

9 O V  2 . 5 V  ~~~~~~~~~~~~ ±0. 15

— 
-30 Vdc 5.0 V 

— ~
- 5 .0q  ~~ ±0. 15

+30 Vdc 0 V . 0 0 t ±0. 15

10 O V  2 . 5V  4.2,,S”2_ l ±0.15

t 

— 
—30 ~‘dc 5. 0 V *~- 5 - O~~ ~ ±0. 15

-4-295 Vdc 
- 

0 V 4 e OZ ~~~~ +0.15

11 +345 VcIc 2. 5 V -
~
- 2 :S2-~~ ±0 . 1 5

f - 
-~-395 Vde - 

5. 0 V ÷ .c. 0 ~~0 — 
±0. 15

+220 Vdc 0 V -‘i— • 0 o ±0. 15

- 
+240 Vdc 2.5 V 4 Z. .Sob ±0. 15

— 
-~-260 Vd ç~~~~~~ 5. 0 V - 

+ - 5 -oo  ? ±o 15 —

-120 Vdc - 0 V - ÷ 0 
~~~~~~~~~ 

±0.15 -

13 — 1-10 Vdc 2.5 V + ‘2.S 5~ *0.15

• 
—________ 

-160 Vdc 5.0 V t ~~ . ~~~~~~ *0.15 
_____

O V  0 V + ~~~~~~~~~2-I ± 0. 1 5

14 12. 5 V rms 2.5 V + 2 - .S2~ ± 0. 1 5

_ _ _ _ _ _ _ _  

25 V rni s 5 . O V _ ~~~~~~~~ 0 . 1 5

• 11 C JtI1~Ii) -
~~~ to ‘~7 POO.~ ’t ’T) ~~n SfCl’ ~~

. ~~ \‘eri f~ _________

4 — 4- 10 V~ic 0 V -~— . 0 14 ±0. iS

13 ( I V  2. - S V  _ 2 . ’+
~~~~l 

± 0 . 1 5

I - 
_______  

-10 V~~r 3.0 v -i- 
~-/- .~1 ~1 

________  ________

0 \ _  C) V -4-- 0 ~~~ ± 0 . 3 3

16 4 2 . S V d c  - 2 . 3 \ ’ -k 2.~~~O6 ± 0 . 1 3

____________  
‘3 .0 \* 5 . l~ V -k- 4 0 . 1 5  —

- ~~~~~~~~~~~
— —

—- t• ~~~~~~~~~~~~~~ ~~~~~~~~~~ --~~~~~ — — - _ —S——— -

~I~L (. .~ .. L .. - ~J. ~~~~ ~~ uo. -

I;
I. 

- 
~~~~~~~ 

; l t I -

- - --• - ~~~~ - - L’~ •~~~ D -__

-



‘7

MODEL NO. FMT-667 T ESTED BY ~~ tA 1 h
SERIALN O . _____________ DATE N~~~~~ ~~~~~~

AIM - 4 F/4 0 DATA SUEET

~c- ~~~~~~~ -

C H A N N E L  IN P UT OUT/T M DC oUT /RE AD TOL/TM (Vd C)

16(14 
— 

2S V pu I 1:e + pul Se —— 

- 

Vcz-i fv

16(2) 2S V i n t e r r u r ~ pulse (~ ~~~~ Verif y

.i ~~ V pulse 4- pulSe F’-” Ver i fy

o v  0 v k • O I 9

17 42 3 VdC 2 . 5 V  ~~ 2.513

____________ 

+5(4 Vdc 5.0 V ~~ ~S.~~~)0- S  4 0.1 3

0 V 0 V • o ±0. 15
r~18 +25 Vdc 2 . 5 V  - ~ . ~~ .~~> C - - 0  ±0.15

___________  

+50 Vdc 5.0 V ~ _______  
±0. 15 

--

- O V  0 V t- .0 1 -S  *0.15

19 20 V vms 2. 5 V + 2 - S4~~ +0. 15

_______________ — 
40 V vms 5.0 \‘ ~~~ •S 0 I ±0. 15 

- 

-

A l — N i  28 V off Relay s closed ~ U) Veri fy

— 
and N2 2S V on Rel ays closed ç ~~) Ver if ’.- - -

5 V N/A J l — 4 3 , -1-1 , -15 = 5 \‘ ~-U V~r~fv 3

O V  0 V ~- . O \ \  ±0. 15

20 +2. 5 Vdc 2 .5 V ~ 2 .  SO 2.. 40. 15

___________  

+5.0 Vdc 5 0  V -~- ‘
~~~
. 9 ~9 ±0. 15

0 V  • 0 V - -
~~~ 

. o t
_
~~ 

- 4-0.1:-)

21 -i-2. S Vdc 2 5 V  i 2. S 0~~ - ± 0 . 1 3

____________ 
-‘5 .0 Vde - 5 . 0  V ‘4.~1 ~3c1 

- 4 0 . 3 3

f l y  0 V i— . ±0 . 15

22 2 5 \ ’ vms-  
- 

2.5 V 4- 2_~ ~~ 1LI ±0 .13

- Soy  rm s 5.0 V ~ 5. -o~~ ± 0 . 3 3

SlLfl CO~~ lAO. D ; G  ~O. 
- 

.~~~~~~~~~~~~~~~~

.‘. -

- 

.. ±~~..i ~~~~~~~~~~~~~~~~~~~~~~~~ 

61 ( ‘-~~~ ‘~ 0

- —- - - — - -. — — — —- - - -

I t - -  • . . lIl t ,.~~~



_ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _  

_ _ _ _ _ _ _ _ _ _- - 
________________

V

M O D E L  NO. FMT-667 TESTED DV C’.~~’ ~iL~ ~
SE RIAL NO. ~~ ~~~. DAT E • 

~~ 
- I S~ ~~- �

- 
I i AIM - 4F/4C IMTA SHEET

~~~~~~~~~p e ~~ f~~~ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

C H A N N E L  INPUT OUT/TM-DC OUT/R EAD TOL /T M (Vdc)

0 V +- .oo~4 ±0.15 

—

23 * 2. 5\ ’  + 2. ‘-1 8~ ±0. 15

__________ ___________ 
5 .0\ T  

— 
~~~~ qt ~,-!. ±0.15

0 V 0l ~~ *0.15

24 O V  2 . 5 V  ~~~~~~~~~~~~~~~~~~ ±0. 15

______________ 
— 5 Vdc 

— 
5 . 0 V — 

4~ (4. 9 9 C) ±0. 15

+5 Vdc 0 
- 

V • 0 I 
.
.S ±0. 15

25 O V  2.5 V  
- 

~~ 2- .-S o ?-- ±0. 15

-5 Vd c 
— 

5.0. .V 
— 

4- ~i-9~3&, ±0. 15

O V  0 V ~~ . O & c~, ±0.15

26 1 V vms 2.5 V + 2 , .~~ 07 - ±0.15

____________ 
2 V rms 

— 
5.0 V - 

+ L4 .q ~ .�. ±0. 15

*The data deleted from this block, when combined with certain data from other sources ,
cäuld be developed into classified information. - 

- 
- - _ - -

4

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1~O.
- 

-

L i  .L ...)~~ ._.
~~_) 

- 1 ~(If l~~~,~~ 3

______ ___________________

- - _ _ _ __ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  

~~~~-— - - - -- - - -- ——  --- - - --- ----- ---~~~~ — -  - ---



--—-
~~~~~~~

\1

M O DE L NO. rM T-667 TESTED BY ~~~~ ~~) ~—J -
~~~~ 

- f
SE R I A LN O .  ~~~~~~~~ 

DATE : — 
. ~~~~~

. 

- - 
AIM — 4 F/4C DATA SHE~~F

~~~ 
-
~~ 

— -20 ~ _______________

Ch A N N E L  INPU T OUT/TM-DC 
( 

OUT/REA D TOL/T M (Vdc)

0 Vdc 
- 

0 V - 
~~~~ ~~~— I  ±0. 15

1 -5 Vdc 2. 5 V *0. 15

______________ —10 Vdc 
- 

5. 0 V 
- ±0 . 15 -

O V  0 V ±0. 15

2 30 V p-p 2 . 5 V  - 
+ 2.s’~ ±0. 15 1

______________ 
60 V p-p 

— 
5. 0 V - 

— 
±0. 15 

_______

+25 Vdc 0 V ±0. 15

3 O V •  2 . 5\ ’  - 
- 

+ 2 . ( .~.
-
~~~~~~2- 

- 

±0. 15

- — 23 Vcic 5.0 V 
— 

- 

— 
±0.15 - 

—

- +25 Vdc 0 V : *0. 15

4 O V  2 . 5 V  -s--2 -~~1S~~~~~ - *0. 15

_______________ 
—!~ 

Vdc 5. 0 V 
______________________ 

±0. 15 
_______ 

-

+120 ~dc 
- 

0 V - 

- 

*0. 15 -

5 
- 

D V  2 . 5 V  ~~ 2..-S S~~~ io. is

___________  

- -120 \ d ~~ — 
5.0  V 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
*0.13 — ______

+120 Vdc 0 V ±0. 15

~~~
• 

- 
2 . 5 V  * 2 - .So~.~- - ±0. 13

____________  
— 120- Vdc 5 . O V  

__________________  
± 0. 13  

______

- 

- 
-i-30 Vdc - 0 V - 

- 

*0. 13

7 O V  2 .5\ ’  - 
4 2 _ , c~,oç  

- ±0. 15

_______________ 
— 3 0  Vdc 

- 5. 0 V - ±0 . is 
_______

430 \dc  0 V - 
± 0 .13

S O V  - 
2 .5\ ’  - - 2 .~~o.~ 

± 0 . 13

______________ 
—~-0 V’~ — 3.0 \‘ ____________________ _______________________

SIZE C~~E Li:1 ). U...kii uo. . 

-- 

i . . .

A 
- 

- 

- 
-

1’ .1.. ~—) ~ .—1i ( 100o3;:il - 

- -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~~~ - - - -- ~~~~~~~~
-- -

- - _--- ----- - ----
~~~~~~~~~

---—- --



- -- - 

MODE l .  NO. i- MT-fi 

— -  — 

T IED 13Y~~~~ ~~~~~~~~ \~~~~ )~~~~~~~~~~ ~~~~~

.1 SEI ~I A L N O .  ~ c .  DATE - .  - t\ ,1L . .~ ‘A

-
— 

AIM - 4 FI1G DAT. 1 ~IU -~I-1’ 
-

.1 
Ch A N N E L  IN I ~UT OUTtI M DC OU T/ READ TOIJT M (Vdc )

430 Vdc 0 V *0. 15

-I 0 V 2. 5 V -~~ - ‘2 - 

- - 

*0. 15 iV/,4
1 — 

—3O Vdc 
— 

5 . O V  — _____  _________- —

1 430 Vdc 0 ~‘ d O. is

10 O V  2 . SV  4- 2 - ~ , c~ s~ ± 0 . 3 5

1 —30 Vdt’ 5. 0 V 
_________ _______ 

:10. 15

+2th Vth ’ 0 V d O.  15

I li 4315 Vd~ 2 .5  V 
- 

- 

*0.15

1 
____ ________ ~~39~~ Vd~ 5.0  V __________ 

*0 .15  
_____

4220 Vde 0 V 

- 

~~~~~~~

32 
- 

4 2-10 Vdc 2. 5 V N (
~ - 0.15

______ 

- t 260 Vdc 5 . 0  V ____________________ 
4 0 , 1 5

— 3 2 0  Vd~’ - 0 V ±0.15

13 -1-10 \‘dc 2 .5  V fSj~ fl~ 40 3 ’

— 1 6 0  Vdc 5 . 0  V 
_______ _______ 

10 . 13
- -

~~~~~~~~ V -~~ . O l ( 
— 

*0.13

1-I P.S V rms 
- 

:~. ~ \‘ 
- 

‘0 .15

V m i s  5. ~ V ________________________ 
0 .3 5  

_________

1 IC .)t ~ i ’ i  ~~ to ~ yr  T i ;n u - f ~ r ~ _____ 
\‘erh f’

4- 10 Vile  0 V ~‘0. 13

C i v  :~.. V ~~
- .(I’-!.~ 

4 0 .3 3

____ ____ 
-10 V’c 3.0 V 

______________  
‘0 . 15

- - 0 V o V + •~~ i 9  ~o. 1.1

16 i~~.3 \ i k  2 . s  V - - ‘ 0 . 15

_ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~ -_— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ ___  _ _ _ _ _ _ _  ~~~~~~~~~~~

I I 
_____ 

.

- ~~~~~~~~~~~~~~~~~~~

1 .1. ~. ) _ _.~~_)  i ,% i’i’t 
- -

- - D O  — • - — — - - .. -
I ‘ I I.  I I - - c r r

4



- -- - --— —-- — — — —,—,.‘—-w,-—-- -------- -- — -  — -  ___________________

MOl)El ,  NO. FMT-667 TESTED BY ~~ -

S E R 1 A LN O . _ 3 ( i ~~~ DAT E ~~~ q c l ~ 7’4~~1~11~ — —

i AIM — 4 F/1C DATA Sil EET
%~‘~ t~~~1L~ . — Z t ~ ~~ . ri j’ K _____________________ ______________________ —- 

-

cI IANN1 - : L IN P UT oUTtl’M—Dc O1JT/Rl-:AD 
— - 

TOL/T M (Vtk - )

_ _ _ _ _  ~~~ V pt~~~ - 
+ pu lse 

- _ _ _ _ _ _ _ _ _ _ _  
\‘cr ifv

~ ______ 

:!s ~‘ iIl t  em runt  + j~ul so 1* M ______ 
Veil fv

_ _ _ _ _ _ _ _ _ _  ~~ ~~~~~~~ - 
4 

~~~~~~~~ - _ _ _ _ _ _ _ _  
Veri fy

0 v o V -
~~ ±o.~~s

- 
- 17 423 Vdc 2. 5 V 10. 15 / ~

—______________ 
4 50 Vde 5. 0 \‘ 

- — ____________________ 
±0. 15 

________

0 V 0 ~‘ 
- 

~~~~~~~~~~ 
40 .15

18 42 3  Vdc 2.5 V *0.15

__________ 

4 50 Vde 5.0 V 
_______ _________________________ 

*0. 15

- . O V  0 V -~- . o ~~4 :10. 15

19 20 V vms 2. 5 V - ±0 .  15

-10 V vms 5. 0 V 
________________________ 

±0. 15 
_______

A l  — N i  28 V off . Rel :ivs vlost ~i Veri fy

- _!~~~~~~~ . ~~ ~~~~~~~~~ ~~~~~~~~~~~~~~ _ _ _ _ _  
Vem i fv 

—

— 
5 V /A .1~ — I -I - 1 , 15~~ 5 V  __~~~~~~u) \‘erhlv 

- — - - - -~~~~~~~~~~~~ - -—

-

O V  0 V -t— , ~~1-1 0 .1 5  /

20 4~ . 5 VdC 2.5 V ±0 .15

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - —____

0 V 0 V -~ - C) 
~7 

±0,1:)

21 4~~. S Vdc 2 .5  V ± 0 .1 3  j
_ _ _ _ _ _ _ _ _ _ _  

•3 .O Vdr 
—

~~~ 5. O \’____ _______________ 
-io. i s j

(1V 0 V 
+ .0 13  ~0. 13

i-ms 2. 5 V  ± 0 . 1 3  :

_____________ — 
30 V vms 3.0 V 

--_________________ 
40.  15 - 

I

l_.I
_
/~ 1- - - ~I ~~~ ~

f’ a-
“‘~~~~‘ ‘ ‘ ‘— .. . s l  ‘ iu -  I - . .~~I . a a . u  ti O . . ~~.

I~ 1~~
(
~~~ 1i -~ .L. .... ‘ . ~

_
~~)

a-— - ___ _____-  __ 

- 

— — —-  

- —‘—-- - — -  — —



MODEL NO. FMT- 667 TESTED BY ~~ - ~~~ ~~~~

S E H I A L N O .  LO L. 
- DAT E 

~~~~~~~~~~ 24~.I9~~?_

. 
~~ ç’~ ~ . A I M  - 4F/40 DATA SHEET —

[ 4 1  .- . — Zp 
~~~~. ~~~~ _______________

CII ~~NN E L  INPUT OUT/T M-DC OUT/R EAD TOL/TM (Vde)

23 * :. ~~~ ~~ A 
— ~~~~~

___________  
- 5 .O ~~’  ± 0 .1 5

0 V 4-0.15

24 
- 

O V  2 . SV  4 ~~. 72i 
- ±0.15 

-

— 5 Vdc 5. 0 V — ______________________ - *0. 15

+5 V~Ic 0 V - - - *0. 15

25 O V  2 . 5 V  
- 

-k ‘2 •i 2.~’ ±0. 15

_______________ 
— 5 \‘de 5. 0.V _______________________ — 

:10. 15

0 V 0 V 
~- .ci- -

~ 
- *0.15

26 1 V rms 2.5 V 
- - ±0. 15 

~
-f:/
,
/
,4’

______________ 2 V i m s  5 . O V  ____________________ ±0.1 5 -

*The dat-s deleted from this block, when combined with certain da ta train other sources ,
could be developed into classified information . 

- - 
-

- 
- -

.

_____________________________________ 
I f

~~~~~~ ~~. 
—

- 
- - 1 1111I :.: I~

_
~~~~

*_ -~~-~~~ -— D—11 — — - -  —
~~~~~- - t ,  I $ I I ~:‘~~ 1 ‘ 

- --- -- - --------- - -~~~~~-- -- - -~~-— - -- -
~~~~

—- —--- --



- -

MO DEL NO. FM T-(i67 TEST ED BY ~~ ~
SERI AL NO. ±O l.- 

- 

DATE . HA-u .. ,c~~Jq 1’~
_

+ ~~~ a 
- 

AIM - 4 F/4 G DATA SHEET 
-

.

C H A N N E L  INPUT OUT/TM -DC OUT/REA D TOL/ T M (VdC)

0 Vdc 0 V + - .  0 I ~~ *0. 15

1 — 5 Vdc 

- 

2: 5 V  
- . 

- 
- *0: 15

___________  
lO Vdc 5 O V  

_________________  
±0 15

O V  
- 0 V - 40.15

2 30 V p-p 2 . 5 V  4 2.STZ *0. 15

_____________ 
60 V 1)-P 5.0 V 

- - 
*0. 15

-+25 Vdc 0 V - - - ±0.15

3. O V  2 , SV  
- -~--2 .  co ?- 8 ±0. 15

___________  
—25 Vdc 5 . O \ ’  

— 

- ±0. 15 -

+25 Vdc 0 V - *0, 15

4 O V  2 . S V  
- 

+Z-7’4~ 40.15

____________ 
—25 Vdc 5. 0 V __________________ *0.15

+120 Vdc 
- 

0 V - -
- *0. 15

5 
- 

O V  
- 

2 . 5 V  #- ‘2-.s~~1 ±0. 15

— 
—l2O Vdc __ 5 . O V  

- ±0.1 5 -

+120 Vdc 0 V ±0. 15

6 O V  
- 

2 . 5 V  + Z. t.4 q~ ±0.15

— 
—120 Vde 5.0 V ___________________ 

±0.15

430 Vdc 0 V *0.15

O V  - - 
2 . 5 V  

- ~~~~~ *0.15

_____________ 
—30 Vde 5.0 V 

- 

±0 .15

+30 Vdc 0 V 
— 

*0.15 /
- 8 

- 
0~~’ 

-

- 

2 . 5\ ’  ~~- 2-. 1.ooo

_______________ 
—30 ~dc 5. 0 V ______________________ - *0. 15

SIZE CODE IDENT NO. D~A V1I1~G NO. RLV
- 

A 13923 61000530 

-

________________________  

SCALE J D—12 
— 

( S HEET ~ OF J



MODEI~ NO. - FMT-667 TE~ 1’ED 
~~ii - ~ - -~

SERIA L N O.  I O ~~ - DAT E t~t~ & .  7-~~~~ I q l ?

÷ S ~~ 
AIM 4F/4G DATA Sh EET

CHANNEL INPUT OUT/TM-DC OUT/REA D TOL/T M (Vdc)

+30 Vdc 0 V 10. 15 /
9 0 V 2. 5 V ~~~~ 10.15 

/ ~~~
____________ — 

—30 \‘dc 5.0 V ___________________ 
*0.15

+30 Vdc - 0 V ±0. 15

10 O V  2 . 5 V

_____________ 

—30 \‘dc 5.0 V - 

- 
±0. 15

+295 Vdc 0 V - *0. 15
- 1 / 1 %

11 +345 Vdc 2. 5 V 
- ±0. 15

______________ 

4395 Vdc 5.0 V _____________________ 
*0. 15 

_______

+220 Vdc 0 V ±0. 15

12 +240 \‘dc 2. 5 V . ±0, 15 
-

_____________ 

-i-260 \‘de 5.0 V — — 
±0 . 15 

_______ 
-.

—120 \‘dc 0 V *0. 15

13 -140 Vdc 
- 

- 
- 

2. 5 V 
- 

- 

*0. 15

_____________ 

‘—160 Vdc — 
5.0 V ___________________ 

*0. 15

- O V  0 V H— . o t ~~, 
±0.15 /

14 12 . 5 1 .’ vmS 2 .5\ ’  *0 . 1 5

— 
25 V rms 5.0 V 

— — — ___________________ — 
0.15

14C Jun11) ~G to 57 Po~v or  Tr a n s f er  ~~~~. 
~~~~
‘ W Veri fy 

____

+10 \dc  0 V *0.13

15 0 V 
- 

- 2.5 V ~ ‘ S ~ I -i O .  13 
-

____________ 

— 1 0 Vde 5 .0  V  :1 0 . 15 /
O V  

- - 
0 V 4 . Q \ ~~ ±0. 15

16 ÷2. 5 Vdc 2. 5 V ±0 . 15 ~~~ 
(
~

S .

______________ 

-‘-5. 0 Vde 
— 

5.0 V — __~___~~±~~~ 
15

SIZ E COC~ ?C~!IT NO. D~A WiUG 1W. ELV

- A 13923 L - 
61000530 

-

r - —  

SCALE SHEET :~ OF

~~~ FORM ~~ ) * 1 0 1  oos-z ~~ ~~~13

--



_v

MODEL NO. FMT -667 TE STED BY ~~~~ -. ç.  \j J L :1~~
SE HI ALNO . L (~~2~~ - 

DATI~ •i~~ cL .  —/~~~~~, 
I~~~

_
1

_
~____

~~ A I M - 4 F / 4 G DATA SHEET

CHA NNEL INPUT OUT/TM- DC OUT/READ 
- 

- TOL/T M (Vdc)

16(1) +28 V pulse 
—

+ pulse 
_____________________ 

Verify

16(2) 28 V inter rupt  pulse - Veri fy

16 3) 
— 

+5 V pulse + pulse ___ __
~~~~~)  ~ Veri fy

O V  - 0 V -~- .O  10.15

17 +25 Vdc 2 . 5 V  
- *0. 15

____________ 
+50 Vdc 5.0 V __________________ *0.15

. O V  0 V - — .o t S  *0~ 15

18 i-25 Vdc 2 . 5 V  
- - 

±0.15 /

____________ - 
+50 Vdc 

— —  — 
5.0 V 

- 

10.1 5 J
- O V  

- 

- 0 V - 
. O-O~~ +0.15 / /

19 20 V rms 
- 

2 . 5  V 
‘ - 

. 10. 15

) 
_____________ — 

40 V m i s  5.0 \7 
- *0.15

A l—Ki 28 V off Relays closed I\J/fl 
- 

- Verify

and 1(2 28 V on - 
Relay s closed 

— _____________________ 
Verif y -

-

5 V 
-

- N/A J 1-43 , 4-1 , 45 = 5 V ~~~~. ~~ . ~ - - Veri fy

0 V 0 V o ~ ±0. 15 /
20 +2. 5 Vdc 2. 5\ ’  - - 

- fO. 1~

_____________ 

45.0  Vdc 5.0 V ___________________ 
±0 . 15

O V  0 V 
-

- 

~~~~ . O \ ~~~ 

- 

±0. 15 /
21 +2 .5V d c 2 . 5 V  ±0.15 /

___________  

45.0 \‘dc - 

- - 5.0 V 
_________________  

+0.15 - / -

- O V  0 V 
- 

~~ . O~~~~ 
±0. 15

22 2S V rrn s . 
- 

2. 5 V  
- 

10.15

- 
- - 50 V rms 5.0 V 

___________________ 
+0 .13 -

_________________________  

I
SIZE CODE ZDE ~ T t~O. F~~A~YH~G NO. . F~EV

- A 
- 

13923 
~ 

61000530 -

____________________________ 

SCALE SHEET ‘~~ OF

FOIIM NO. h O E  Oo~~7 A D—14

_  
~~~~~~~~~~~~ - -- - - - - --- “ — ~~~~



- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

--- . -

~~~

- -

~~~~~~~~~~~~~~~~~~~~~~

_ -

- - 

-

M ODEL NO. 
- 

FMT-667 TESTED BY ‘~~~~. c-i uL.t~
_

I- SERIA L NO. !-o ?~ 
- DATg’ H~~ . 2~~~) ~~~~~

- 

~~~~~~~~~~~ 

AIM - 4F/4G DATA SHEET -

CHANNEL INPUT OUT/ TM-DC 
— 

OUT/R EAD TOIj TM (Vdc)

0 V ~tJA 10.15

4. 23 * 2.5 V “ - -  

- 
- 

40.15

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
5 . O V  

- - 

1-0.15 
-

• +5 Vdc 0 V - 
*0. 15

24 O V  2 .5 V  

- 

+ ‘

~~~~~
‘
~~ *0. 15

___________  
—5 Vdc 5 . O V  

- 
±0.15 

_____

- ~+5 Vdc 0 V 
- - 40.15

25 O V  2 . 5 V  
- 

- 

~~~ *0. 15

- —5 Vdc 5.0 V 
- - 

*0. 15

26 lV r m s  

-

- 2 . 5 V  
-

______________ 
2 V rrns 

— 
5 . 0  V ____________________ *0.15 

--

*The data deleted from this block, .when combined with certain data front other source s ,
could be developed into classified information . - 

- 

-

4

4 -  -

4

4 - -

S

-I

- SIZE CODE IDENT NO. DRAWING NO. REV
- 

- 
A 13923 61000530 

- 
-

- 

-~~~~~~ SCALE 
~~ _ 

SHEET $0 OF

b - - 
- 

~~~ — - - - - - -~~~~~~ —- — - - - -



MODEL NO. FMT- 667 TESTED BY ~~~~ . ~~~ U.~ —

S1’RIALNO . 102— - DATE N~~L. •
~~~~~~~ iq iz

—~v-— 
• 

~ A I M - 4 F / 4G DATA SHE ET -

\ -
~~~~ 

-,--~. ~~~ i~ t( — 2  
~

—
~______________  _________________  ____________________

CHANNEL iNPUT OUT/TM-DC OUT/READ TOL/T M (Vdc)
— 

O V  ~I J 4 10.15 f t
23 * 2.5 V 

- 

/ 
- 

- 

- 

±~: 15

____________ —
- 

_______ 
5.0\ ’  

__________________  
±0.15

+5 Vdc 0 V 10.15 /

24 O V  2 .5 V  

- 

40. 15 /
— 

—5 Vdc 5.0 V ____________________ +0. 15 (
~i-5 Vdc 0 V 

- - - - 40. 15 1
25 O V  2.5 V  

- 
- 4r ~3)~~~~’2~C1 1-0.15 j

- —5 Vdc 5.0 V 
__________________  

40. 15 J
26 

- 

1 V  rms 
‘

~~~ 
- 2.5 

- 

- -

___________  
2 V r m s  

— 
5 .O V  

- *0. 15 
- -

*The data deleted from th is block ,’ when combined with certain data from other ’ sour ces ,
could be developed into classified infor mation. 

- 
- - 

-

- I _i

- 

- 
-

.

-

-

. 

- 

- I
- .

- —
- 

- 

~~~~~

- 

- - 

. I
- t

- SIZE CODE IDENT NO. DRAWING NO. REV - ;
-- 
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- 

-
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MODEL NO. FMT-667 T EST ED BY ~~ - ~~~~ ~~_) t-. ~~
SE R I A LNO.  l p 2 ~ 

- 

DATE ~~~~ e 2S I~~ Y

C’ AIM - 4F/4G DATA SHEET -

I ~~~~~~ ci — - 2 -

- CI-IAN~~EL INPUT OUT/T M- DC OUT/REA D TOL/T M (VJC)

- O Vdc 
— 

0 V . 10.15

- 1 — 5 Vdc 2 . 5 V  
- 

- 10. 15

• 
— 

— 10 \‘dc 
- 

5.0 V  ±0.15

0 - V  0 V - 40.15

2 30- V p-p 2.5 V +— 2— - ~~2—3 +0.15

___________  
6 O V p—p 5 . O V   ±0. 15

- 
- 

- +25 Vdc 0 V - - - ±0. 15

3. 0 - V  2 , 5 V  
- 

1 ~~~~~~
- —25 Vdc 5.0 V 

—— 

- ±0.15 - 
- _______

+25 Vde 0 V . - ±0.  15

4 0 -V 2 . 5\ ’  *- ~~~~~~ *0.15
- 

- - 
_____________ 

—25 Vdc 5.0 V ___________________ - 
+0.15 

-

+120 \‘dc - 0 V - *0. 15

- - 5 0 \ ,  2. 5 V  4 2. S~~z- ±0. 15

- ______________ 
‘— 120 \‘dc 5.0 V 

_____________________ — - 
±0. 15 

_______

- 4 120 Vdc 0 V ±0 15

- 0 0 - V  2 . 5\ ’  *- 2.Soi  ±0. 15

- ___________ —1~ 0 Vdc 
— 

5 . O V  - - 
— *0. 15  

_____

±:rn Vdc 0 V ±0. 15

- 7 0 V - 2. 5 V ~~ ‘2 - (
~ O~~ 

- 

*0.15

___________ 

--3O Vde 5 . O V   +0.13 
______

+30 Vdc 
- 

0 V 
- 

— 

10. 15 /
- 8 O V  

- 

2 .5~~’ 
- - t 2 ,  c,o~ ±0. 15 

-

- - _____________ 
-~ 0 V~e 3 .0 V 

____________________ — *0.15

SIZE CODE lDE~T lio.f~ ir~G r~o. I~ V
A 1~~~ñP~’.t 

-

/1 6100o5:~0

‘3 
- _______  D—17-— - —

- ,.,-.i.,- 1 1 ~~ -~~r ’  - -  v~ r

- -  

—— - -



---- - - - -~~~--- --

MODEL NO . FM T-0 67 TE ST ED DV ~~ - ~~~ ~~L 4 ~~- 
-

SE R I A L N O .  _ _ _ _ _ _ _ _ _ _ _ _ _ _  

DAT E c~ ~~~~~ ,

~‘t L- .., ~~ A I M — 4 F / 4 G 1)~-\TA SIIEET
~
(
~- Y1\ f~’ ~~~ “ 

— 
-- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ___________________

CII A N N  ~~L I NP U T OUT/T M-DC OUT/ li EAD TOL /T M (\-‘dc)

+3O Vdc 0 V 1-0.15

9 O V  2 . 5 - V  ~~~~~~~ 10. 15

_ _ _ _ _ _ _ _ _ _ _  

—30 Vdc — — 
5.0 V  ±0.15

+30 Vdc 0 V 40. 15

10 O V  2 . 5 V  ~~~~~~~~~~ +0.15

______________ 
—30 Vdc 

—~~~ 5.0 V 
- ______________________ 

10. 15 — 
______

-i-295 Vdc 0 V - *0.15

11 4 3-1 5 Vdc 2. 5 V 
- 

±0. 15

______________  
+395 Vde 5.0 V 

_____________________  - *0. 15

-*-220 Vdc 0 V *0. 15

12 +24O Vde 2. 5- V . +0.15

_ _ _ _ _ _ _ _ _ _ _ _ _  
-+260 Vdc 

—~~~~ 5.0 V 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

*0.15 
-

— 120 \‘dc - 
0 V +0. 15

13 -140 Vdc 2.5 V 
- 

~~ +0.15 
-

_ _ _ _ _ _ _ _ _ _ _ _  

‘-100 \‘(k 
— 

5 .0 V / *0.15 /

O V  0 \1 -j-- .C) I~ 
±0. 15 /

14 
- 

12. 5-V rms 2.5 V ±0.15

_ _ _ _ _ _ _ _  — 
25 V rrn s 5.0 V 

_ _ _ _ _ _ _ _—_______ 0.15

i-I C J u m p  ~0 to Si Po~v~ r 1’r~inskr  - 
_________  

Veri fy 
_______

+10 Vdc 0 V *0. 1~~~ -

15 O V  2 . 5 V  -
~~~ L~~’I 2— *0.13 -

_____________- 
—10 Vcl c 5.0 V 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - 
-4 0. 15

0 - V  0 V 1— ’ o i ~\ 4 0 . 1 5

16 +2. S Vdc 2.5 V *0. 15

_ _ _ _ _ _ _ _ _ _ _ _ _- ~5.0 Vdc 5.0 V  90 . 13 
-

SIZE CODE I~~~T ~O. DF~AV~U~G (
~O. I~t ~

- 
-

A 13923 
- 

I
- SCAL E SHEEl :~~~ OF~~~~~

~OP~~i PlO 140 L ~~~ ~ 
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r I  - — -. — 

- ‘7

MO DEL NO. FMT -667 TE STED BY ~~ ,ç L A )  j .~:+~~~~
-

- 
SER I ALNO. ( 0 ? —  - 

DATI~ M~~L. ~~
I 

- 
1 ~ AIM - 4 F/4G DATA SH E ET

i -e rn i~~~ - 2 p  c_ -

C IIAN X I ~L INPUT OUT/TM -DC OUT/READ TOL /T M (Vdc)

16(1) 
— 

4-25 V pulse + pulse 
— 

Verif y

- 
16(2) 28 V interrupt + pulse - 

Veri fy

- 
163 1 +5 V pul se pulse 

__________________  

Veri fy

17 +25 Vdc 

- 

2. 5 V 
- 

- 

- ~~~

____________ 
+50 Vdc 5.0 V 

__________________  
+0.15

0 V 0 V 
- 

- 

-i-- • 
p  *0. 15

- 
18 +25 Vdc 2.5 V 

- 
+0.15

____________ 

-i-SO Vdc 
- 

5.0 V __________________ ±0.15

- 0 V - 0 V t • ~~~~~ ‘4 ±0. 15

19 20 V rms 2. 5 V 
- 

- 

- - *0. 15

____________ 
40 V rms — 

5.0 V — 
- 

10.15

Al—K i 28 V off Relays closed ~J/I1 - Verify

and K2 28 V on Relays closed !‘~ A Verify -

5 V 
- N/A J 1—-1 3 ,  44, 45 = 5 V - P. W. Veri fy

- 0 V 4 .0  ~~ 10. 15
- 

20 - ~~~ Vdc - 
2. 5 V  - . *0. 15

I +S. (~ Vde 5 . O V  
- 

— 
±0 .15

- 
0 V 0 V 

- + - ~~~~ ~-1 
- 

±0. 15

-- 21 +2.5  Vdc 2. 5 V - - ±0. 15

____________  

- i .S .O Vdc- 5 . O V  
- - ±0.15

I -  O V  0 V 4 . 0 2~~ 
-
- 10. 15 

/

22 23 V rms 2. 5 V - 10. 15 
/J /,~- 

- - 50 \‘ rn~s 5.0 V -___________________ 

40. 15 - I
4

1 2

- SIZE CODE IDEUT NO. 1~~
A
~

Y IN G NO. - 

- 

I REV
A ~~~~~~~- 

- tt L~~~~~~1) 61000330 -

— 

SCALE 
D—19 — 

SHEET ~ or
FONU pa n ~4 f l r r y~- a

_ _ _ _ _ _ _ _ _ _ _ _ _ _  
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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MODEL NO. FMT-R(~7 TESTED 1IY E .c. ~~~~~~~~~~~

SERIAL NO. / ~ 1- DATE . - 

~~~ 

IT? 7

C’ 
• 

~ 
AIM — 4F/4G DATA SH E ET

_ _ _ _ _ _ _  ~~C~.I\ 4- S~~~~ -- _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _

CHANNEL INPUT OUT/TM-DC OUT/HEAD TOL/TM (Vdc)

O Vdc 0 V ~i— . o / ~~ 10.15

I —5 Vdc 2 .5V 
- 

10. 15

_______________ 
—10 Vde 5 . 0  V 

— — *0. 15

OV  0 V ±0.15

2 3O V p-p 2.5 V  + 2. • ±0.15

—

~~~~~~ 
6 0 - V p-p 5 .0 -V  

_________________  
±0 . 1 5

-4-25 Vdc 0 V *0. 15

3. 0 V 2 , 5 V ~ Q .  ~~~~ ±0. 15

_______________ 
— 2 5 Vde 5. 0 V _______________________ 

4-0. 15 -

-i 25 \de  0 V ± 0. 15

4 O V  2 . 5 V  
- 

~~~- ~~~~~~~~~~~~ -* 0.15

___________  
— 2 S Vdc — — 

5 . O \ ’  
_________________  

+0.15

4 160  Vdc 
- 

0 V - - 
±0. 15 

-

- 5 0 V 2. 5 V + ~ - - 5 7 
~~

. in. is

_____________ 
—1?0 Vdc 

— 
5 .O V 

___________________ 

±0 .15  
_______

-4 12C Vdc 0 V *0. 13

6 
- 

O V  2. 5 - V  -t- . S — - I  ±0 .1 5

______________ 

— )
~~~0 Vdc 5 . 0  V 

_____________________ 
*0 _______

-.30 Vdc 0 \~ 
-

~~ ±0. 15

7 0 V 2. 5 V + ~~- - L. --  - 
±0. 15

_____________ 
-~o Vdc 5. 0 V ___________________ ±0. 1 ~ —

430 Vdc 0 V - ±0 is t

I,,
8 O V  2 . 5 V  4- 2. . ~~~~~~ ±0.15

____________  ____________  
5 . O V  

— —  _________________ ±0. 15 
- 

-
~~~

— — - - - -SIZE CODE IL~ tT t,O. D~~~AV I I 1~~G NO. I~LV -

A 13~23 6IO003~0 
— 

-

— 

SCALE ~~~-20 
- 
j SHEET -~ L~~



- V

MODEL NO. FMT-667 TESTED BY ~~~ ~~

SE11 IAL N O. _ _ _ _ _ _ _ _ _ _ _ _ _  
DATE ~~~~~~~ 

-
~~~~~~~~ ~

c
~ i?.

S 
- 

AIM — 4 F/4 G D.-’tTA SHEET 
-

~~~~~~~ ‘--I--~-~~-1< ~~~~~
CIIANN I~L INPU T OUT/T M- DC OUT/R EA D TO L/TM (Vd c)

+30 Vdc 0 V *0. 15

9 0 V  2 .5V ±0.15

____________ 
—30 Vdc 5.0 V 

___________________ 
±0.15 

—

+30 Vdc 0 V 40. 15

10 0 V 2. 5 V + 2. ~~~ ~~-~~~~- *0. 15

______________ 
—30 Vdc 5.0 V 

______________________ 
±0. 15

l -i-29S Vdc 0 V ±0.15

11 +345 Vdc 2.5 V 
- 

1-0.15

_____________ ~395 Vdc 5. 0 V 
— _____________________ 

*0. 15 
—

• - - -i- 220 Vdc 0 V ±0. 15

12 -i-24O Vdc 2. 5- V .

• — +260 Vde 
— 

5.0 V _____________________ *0. 15 
_________

‘. —120 Vdc - 
0 V - 10. 15

• 13 —140 Vdc 
- 

2 . 5V  *0.15

— 
‘—1 60- \‘dc 

— 
5.0 V 

_____________________ 
±0 .15

O V . 0 V *0.15

- 14 12.5 V rms 2.5 V ÷ ‘‘ 0 (~ 1 ±0. 15

___________ - 
25 V rms 5.0 V 

- ____________________ — 
0. 15

14C Jump ~6 to S7 Power T *-ansf ct -  
___________________ 

Ver i fy

• - 4 10 Vdc 0 V *0. 15

15 O V  2 . 5 V  H. 9I~ *0 .13  /i///
’/

• - —10 VcIe 5,0 V 
___________________ 

9 0. 15

a 

— - 

O V  0 V + - o 17 

- 

90 . 13

16 +2. 5 Vdc 2.5 V 10. 13

- — ~5.0 Vdc 5. 0 V 
- 

— 
± 0 . 1 3  1

SIZE CODE h~~I NO. D~AV~II~G UO.

A 13923 61000330

& 
- . , — — : I

:I 
SC~ 1E 

- f SHEEi 2~~~CF
IV .$ I I,  ,..r, 41C5 r ~~~~ , 

D—21
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— — ~~~~~~

MODEL NO . FMT- 667 TESTED BY_ £ - ~~~ 
__ 

- -

SE R I A L N O . /~~~~� DAT E t d u l 2_

_ _ _ _ _ _ _ _ _ _  ~ \~ 
+~~~~~~o AIM - 4F/4G DATA SHEET I -

C H A N N E L  I NPUT OUT/T M -DC OUT/READ TOL /T M (Vdc) I
— 

16 (11 428 V pulse + pulse 
____________________ 

Veri fy

16(2) 28 V interrupt + pulse 
_____________________ 

Veri fy

iG.3~ +5 V pulse + pulse 
- ~)/~ 

Verif y

o V  - 0 V -‘i- . O ’ - l t  ±0.15 / 
-

17 +25- Vdc 2.5 V +0. 15 1(1/
1/I 

-

_____________ 
+50 Vdc 5.0 V 

____________________ 

±0. 15

O V  0 V 
- 

4 - 0  ~-~o +0.15 
/

18 +25 Vdc 2.5 V ±0.15 / -

_____________ 
+50 \‘dc 5 . 0  V 

___________________ 
±0. 15 /

- O V  0 V . ~~~~~~~~~~~~~~~~~~~~~~~ 

- 
±0. 15 

f 
/

19 20 V rms 2.5 V 
- 

±0.15 -

) 
___________  

4O V rms 5. O V  
_________________  

10.15 fVf /7

A l—K i  28 V off Relays closed - NJ/~1 Veri fy -

and I-Z 2 
— 

28 V on flela~’s closed — - r’I/ A verify I 
-

5 V - 
N/A 

-~~~~~~ Ji-43, 44 , 45 5 V  
- ~~~~~~~ Verify

- 
- 0 V 0 V - - 0 

-
~~~~ ±0. 15 / I 

-

20 
- 

+2. 5 Vdc 
- 

2.5 V - +0. 15

____________ 

-1-5.0 Vdc 
- 

5.0 V 
___________________ 

±0. 15 
-

O V 0 V 
- 

1— - 0 ~~~~~ *0. 15 - -

21 +2. 5 \‘dc 2. 5 V ±0. 15 / . 
—

__________  
+5.0 Vdc — 

5.0 V ________________ +0.15 
- j

- O V  0 V -~- . O ( 4 ’
~ - ±0.15 I

22 25 V rms 2. 5 V ±0.15 ui’ /,41 . 
-

______________ 
5 0 - V  rrns 5.0 V - ±0 . 1 5  

- - - 

A
~~~~~~~~~~~~~~~~~~~~~~~~~~~~22 10 

61O00~~~~0 

I



- ~~ —~~~ -----—- -~~—— — - -~~~ --— - - ~—~-~~~~~——— -~ --- — — _________________________________

- 
- -

MODEL NO. 
- 

FMT-667 
— 

TE STED BY ~~ ç’ t.~Jç~ 1-L
- 

SERIAL NO. to  ~~~~~ 
DATE t~i~~~~ ~~~ - - j q ~~~~~~

~~ A IM-4F/4G DATA SUEET -

I I e ¼ ~~~~~~~~~~ ~~~ ~~~~~~~~ _________________  ____________________

CHANNE l ,  INPUT OUT/TM-DC OUT/REAL ) TO L/1M (Vdc)
— 

* ~~ u/a ~~
:-
~~ d/M

___________ _____ 
5.0 V 

- 
+0.15 /

+ 5 V ~c 0 V *0. 15

24 O V  2 . 5 V  + ~~- ? s ~~ ±0 .1 5

- 

i — 5 VdC 5 . 0  V 
_____________________ 

4-0. 15
I 

~i- 5 Vdc 0 V ±0. 15

25 0 - V  2.5 V 
- 

-
~~ ~~ 

‘

~~ s~~~ *0. 15
I 

- —5 Vdc 5. 0 V ______________________ 
+0. 15

O V  0 V 
- 

~~~ .O ~-4 B 
- -

— 

*o. i& 
- / -

- • 26 1 V rrns 2. 5 V - +0. 15

I 
- 

2 V rn~s 5.0 V 
- 

- 
+0 . 1 5  / “

- *Tha data deleted from thi s block; when combined with certain data from other sources ,
- could be developed into classified information. - 

- -

-

— 

-I
I,’ 

- 

- 

-

- - 

-

• 1 - 

- 

. 
- ‘a

- 

. 

- 
- 

. 
-

1 - SIZ E COD E IC~~T NO. DRAWING NO.

A 13923 - 

0100953() I
- 

- SCALE D—28 
- - 

( SHEET -in 01 
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- — —~~ —----.- — -

MOD ]~L NO. FMT-6117 - TESTED DY ~~~~

‘

. 
~~~~~~ ~ &J~ ~~~~~~~

SERIALNO . tQ�... 
- 

DATE 
- 

11~~~~~(t ,~ ~~~~~~ ~~~~ 
- -

0 ~~~ c -  - ‘.L A I M — 4 F / 4 C DATA SH EET
In~~V ~~ -~Q O w r ~~ pJ kA L  _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ch A N N E L  iNPU T OUT/TM’ -DC - OUT/R EA D 
- 

— 

TOL/TM (Vde)

O V dc 0 V 
- 

— 

+ +0.15

1 —5 Vdc 2.5 V . 2.~~ +0. 15

—10 Vdc 
- - 

5.0 V t .c. O 1f ~ - - 
~~~~~~~ 

-

O V  0 V +0.15

2 - 30 V P-P 2.5  V - 
-j- 2.~~oo V P P  +0.15 -

_ _ _ _ _ _ _ _ _ _  
6O V p-p 5 . O V  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
±o. is -

-+2 S Vdc 0 V t •  O~~~~ ±0. 15

3 O V -  2 . 5 V  - - 

- —1- ~~~~~~ *0~ 15

_____________ 
—2 5 VdC 5.0 V -1- S O O L  +0.15 -

- 

- - 

+25 Vdc 
- 

0 V 
- 

*0. 15 
-

- 4 0 V  2 , 5 \ ’  
- 

+ 2 ~ -~~~~ - *0.15 -

- —2 S Vdc 5,0 V .
~ — ~~~ ~~~~~ ±0.15

+120 \‘dc 
- 

0 V - 
~~

— ~ 2 7_- +o. is -

5 
- 

o v  2. 5\ ’  + 2-si-i - 

- 
10.15 

- 

- 
-

- 

‘ —120 Vdc 5. 0 V + ~~~~~ . ~~~~~~ *0. 15 
-

- 

+12C~ Vdc 0 V 
- 

- ~ 2~—5 *0. 15

0 
- 

0 V  2~~5 V  ~~~~2 , .SI S  - - +o.is
____________ 

— 1 2 0 Vdr 
— 

5,0  V 
— 

-
~~~ 5. b ~~~~ 

- 

±0.15 
- 

—

4-3O Vdc - 0 V — . O4~4 
- 

*0. 15 
- 4

I D V  2. 5 V  4 Q - ~~o~ 
- - ±0.15

____________ 
-30 \de  - 5.0 V 4 ~5. p~~~ 

-
~~~~~~_ 

*0 . 1 3  
-

- 
430 Vdc 0 V - • 0 4 ~~~~~ - - ± 0.15

8 0 - V  - - 2 . 5 V  - .+ 2 .S’4 S 
-

___________  
- s. 0 \’  

~-5 .~’3~ - —‘- — — ___________

._— — — _ _ _  _a- w fl----w- -
SIZE 

~~~~ 
I~ iJ  i~J. Li.. •~~ -.

- ho. -

- /~~ ~~~~~~~~ 
- 

flI0fli ’~~-~ 
-

______  ________  ___________  ID—U - 

~~~~~~:EI . 
-•

L TTTTT~ T T 111ii
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-—-- ------ - _ _  _ _

MODEL NO. FMT-667 TESTED DY £ ~~~~ ~~— -

SERIA L NO. _ _ _ _ _ _ _ _ _ _ _ _  
DATE ft,~~. ~~~~~~~~

- 
‘ .L A IM -4 F/ 4 C DATA SHE 1~T 

-

- ~~~~~~~ - c ~ ~ ~t0 ~J w~ ~‘—ri I ____________________ ________________________

CHANNEL iNPUT OUT/TM-DC OUT/R EA D TOL/TM (Vdc)

- 

- +3O Vdc 0 V - 
— .0  S~ +0. 15

- 
9 OV 2.5 V  - +-~2. ..~~2-o 10. 15

____________ 
— 30 Vdc 5.0 V ~~ -S•. 09 0  - 10.15 -

- 

- 

+30 Vdc - 0 V — - 0  1 .S’ 10. 15

10 O V  2. 5 V  - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ *0. 15

- 

—3O Vdc 5. O V  + S . f  ~~~~~~ +0. 15 
—

~~~

~
— +295 Vdc 0 V - -k- . 02- 7 

- 
*0. 15

11 -345 Vdc 2.5  V - +~~~~_ .S2 ~i . 
- 

10.15
-

— 
÷395 Vdc 5 . O V  4 .5. 0~_ 1 *0. 15

- 
. 

- 

+220 Vdc - 0 V 
- 

02. ‘/ - *0, 15 -

12 +24O Vdc 
- 

2. 5 V  
- 

- 
÷2 .  .c 2~~ - - 10. 15

- - 
+260 Vdc - 

5 . 0  V +.S . 02-~7 
- 

*0,15 - 
-

— 120 Vdc . - 0 V 
- 

- 

+ . o ~ - 
*o:is

- 13 —140 \‘dc - 2. 5 V 4- 2. - 
-
. *0. 15

- 

— 160 Vdc 5.0 V -4-- S. .  0 ~~~
‘I ±O . 15 

—

- - 

0 V -  0 V -
~~

- - O~~ 0 10. 15 ’ 1’ 
-

14 12. 5 V rrns 
- 

2.5 V - 1 2 .~~~~ ~~
-/ +0. 15

________________ 

25 V rms 5.0 V - f~5. O’~ ~~ 0.15 -

14C 
— 

Jump ~G to 87 Power Trrin sfer  - E- ~ -i - Veri fy -

+10 \‘dc 0 V -
- 0 I I - 

- 

- 
+0 . 15

15 0\’  - - 2 . 5V  ~~ .q~~~0 
- 

+0 .15

_____________- —10 Vdc - 5.0 V + q.q~~~0 ±0.15 
- 

-

0 V  
- 

- 0 V - . o~~
G
~ 

-
- 

*0.15

- . 26 +2 .3% ’d c 2.5 \ ’  ~- ~~~~~~ 
- 10.15

: a 5 . O V d e  
- 

5.0 V ~~ 4 - 9~~S +0. 15 -

- SIZt COC~ ID~~T t.J. Dt~MiI UG t~O. 1.~V

: 
- 

- A 
J 

13923 - -

___________________________ 

SC~tE I SHEET ~ OF
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~~~~~~~~~~~~
--‘ — —-- — —

‘7 -

MODEL NO. - FMT-667 - 

TESTED i v~ E c~~ h
SERIrI  L NO. 0 

- 
DAT E N q -

~ 
-
~

- 
) AIM — 4F/4G D:\TA Sh EET

~~~~-:~~ 
~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

C H A N N E L  INPUT OUT/TM-DC OUT/ READ TOL/T M (Vdc)
- 

1G( 1~ +28 \’ pulse + pul se  - ~~~~~~ — - - 
Veri fy

26 (2 )  28 V int er rupt  + pulse 
- 

c ~ Verify 
--

16(31 +5 V pulse + pulse - ~~~~ I_ 1_ ) 
- 

Veri~~~~

- ov  - 0 v 1’  10.15

17 +25 Vdc 2 . 5V  -
~
- 10. 15

_______________ 

+ 50 Vdc 5. 0 V k— S” . ~ ~~~ — ± 0. 15 
- - - -

, O V  0 V ’ r-~~~ O~~-~~

18 +25 \‘dc 2. 5 V - ‘ ~~~ ~~~~ I (ç’ 10. 15

- 
— 
+50 Vdc 5.0 v ~~S-  (

~~)O *0.15 
-

- O V  - 0 V 4-~~ *0.15

19 - 2O V rrns 
- 

2 . 5V  
- 

J (’a ’ - *0.15
- 

4O V rrn s 
— 

5 . O V  5-~~~’~ ±(~.15 
—

A l — N i  28 V off 
- .Relays closed - F- ~~~~ V~ ri fv

and K2 28 V on flelay~~ oI osed ~~ ~~~~~~~~~~ Ver i fy

5 V  N/A J1—43 , 44 , 4 5 = S V  __________________ —- 
Veri fy 

_________ --

- 

- -O V- - 0 V .+- - 0 O~\ *0.15

20 +2. 5 \‘de 
- 

2. 5 V - 
~
- 2 t ,4 q ~~~ - *0. 1~

)

_____________ 

- p 5 . 0  Vdc 50 V 
— ~~ 

~~~ . cT ~~‘ *0. 15

O V  - 0 -  V 
- 

—k-- . 0 1  ~~~ 
*0.15

21 -~2.5 Vde 2. 5 V 
~ 

, L~~ 9 *0.15

4 5 .OVdc  - 5 . O V  * 
L.Lqp~(4 - 

- 
*0.15 

_______

O V  0 V .  o~ 4 - 10. 15

22 25 V rms 2. 5 V + 2. ~~~~I *0. 15

- SO V rms 5 . 0 V  k- S . O C ~?_ ±0. 15

SI ZE COD E L~~
’
~ T ~~O. 

- 

D1~A V/II ~~ NO. - — —

A 13923 G10005~~O

— 
SCA LE L~—26 j  SHEEI ~~~~- ,

~ 

flu . I ~ - r~ I t .‘ s. t



F 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

M C J E L  NO. FM T-R6? 
- 

TE~~~~ED BY - 
ç 

~~~~

-

- 
- 

SERIA L NO. 
— ~~~~~ 

- 

- 
DAT~~ A ~~~- 

~~~~~

~2 I r 
- 

.~. A I M - 4 F / 4 G DATA SIIEE T -

- t  
1\ ~~ .~t T ~j ’f ’~~~~~~.) ~~~~~~~~~~~~ -

- 

CHAN NE L INPUT OUT/TM-DC OUT/READ 
- - 

TOL/TM (Vdc)

- 

_
I_ - 0 V 

- 
- 00L4 *0. 15

- - 23 - * 2. 5 V  .
~
.. 2.’11 8~ *0. 15

_ _ _ _ _ _ _ _  
- 5 . O V  4- +0. 15 

- 

-

- +5 Vdc 0 V +- , ~ 
� q 10. 15

24 O V  
- 

2. 5 V  
- 10.15

- 
- — 5 Vdc 5.0 V 

— 
j - q__.~98 10.15

- 
~

- 1 .-i- 5 Vdà 0 V # . 0  ‘24 3 0. 15

- 25 0 V 
- 

2 .5  V 

- - 

~~
- 2 .~ 07 - +0. 15 

-

I 
_ _ _ _ _ _ _ _ _ _ _  

-5 Vdc 5:0 V 4 9 ~~~ 
- ±0.15 -

- 

- - 
- - 0 v 0 V - 

i— . c~S2— 
- *0. 15 

-

I 26 - l V rms 2 . 5V  - + ‘2~~~0B ±O. 15 - 

- -

_ _ _ _ _ _ _ _ _ _ _  
2 V r m s  

- 

5 . O V  j ± s . o o~~ - 

— 
+0.15 

-

- - *The data deleted frcm this block, when combined with certain data from othei sources,
- could be developed into classified information. - 

- - .

.1

- - - 

. 
.

- SIZE COCE IDE;~T ~O. DRAWI NG NO. - - 

REV’

- 

A 13923 -

- 

. 
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Pa ’ a . 9.0 Data Sheets

ACCEPTANCE TEST RESULTS

of

UHF TELEMETRY TRANSI~UTTER

MODEL ~~~~~~ (I) 
~
))

CUSTOMER Arc i~j i c
SPEC. NO~ 

- T/ L o —~~
SALES ORDER 

_ _ _ _ _ _ _ _ _ _

OUTLINE DWG . NO. ~~Lo c~~) o 7
SERIAL NO. 

_ _ _ _ _ _ _ _ _ _ _ _

FREQUENCY ~-~~O. ?_ MHz

DATE 
_ _ _ _ _ _ _ _ _ _ _ _ _

MANTJFACTU1~ED BY
- 

-

, - Vector an AYD~N CO~v~PANY
Newtown , Pa.

C

Pin Connections —

Pin Function

Aor l

B o r 2

C or 3

D or 4 
_ _ _ _ _ _ _ _ _ _ _ _-

E or 5

P o r 6

DAT:\ Sh EET R1~V 1EWED ANP APPROV) 1) 13?
PAGE 1 of 5

S1ZE ~~~~ I5~~T ?~3. D~~~~HI2 P~O.

A 13~23 62003015

_________________ 
~.cM~L 

- 

i L r ,, 
~~

- -
-—

-:-
- -—-

~
— 

~~~~~~~~ ~~~~~ i ~~ D—28

-~~~~~~ ---- --- - --- ---
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- i- --- -- - - - --



F -- - - -  - - - - - - -

— ‘

Scr - #  / ‘~~
- Date L-/(-/7’---__

/ -

- Tested flv _ /~ ‘ \~~~
- ‘

/

3. 1 Test Equipt. Calib . 
— 

“s-” (Stamp Ace.)

4. 0 Visua1/~Iechnn ica1_______________ (Stamp Ace.)
- Weig ht / 1. - (Limit / ~~ Oz.)

6.0 TEST R1~S~ LTS -

6. 1 Modulation Ch:ir :wtoristi cs

6. 1. 1 Deviation Sensitivity

6. 1. 1 . 3  
- 

Vrms/ ~-. ~~~~ O kHz Deviation

Limit: / Vrm s ±l0’/~~~ �_.~~~~ ~~~~~ klIz Deviation

6. 1. 2 Modulation Freq. Response

Mod. Freg. Hz Response dfl Mod. Freg. liz hlesponse d13

10  lOOK 
_ _ _ _ _ _ _ _ _

100 C’ 300K ‘./

1K 0 500K 
____________

ION ~~
‘ 700K 

_____ - - -~~~~~~~~~~

50K 
___________ 

1M 
____________

LIMIT: ± /.~ 
- dD FROM ~~- L ,W2 TO__________________

6 . 1 .3  MODULATION DISTORTION 
-

Mod. F’req. l!.~ Distortion ~
100 f _ f
1K (/
10K /. 1_.

lOOK /- $

LIMiT: - ~ per ~ /C’~ kII z D1~VlAT 1ON

S I Z !  CODE !~~~ M p. O. 
— 

~~~~~~~ I~O.

A 13973 :~~~ 01~
C  

~CAL.L. 
_~ — — ~~~ 

~~~ - - —
~

~~~ R ~~~~~~~~ ~~~.! 
•~~ D—29

- -  — —~~~~~~~~~~~~~ - — - - - - -  - - - --- --

--

- - -- ~~~~~- - — -



_ _ _ _ _ _ _ _ _ _ _ _ _  - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

Scr 4~ /~/~: I ’ -

Date
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Tested U.v ~~ -~4

6. 1. 4 Modulat ion Input 1mpL ~dancc -

- ~~~~~- O  K ohms Limit: ~~~ K ohms ~1in.

6. 1, 5 Incidental FM

± 0- f~ ’O kflz Limit: ±
_________________ 

k}lz

6. 2 Input Cha ric-t~ ricties

6. 2.1 Reverse Poinrity ~~~,, No Damage

6.2 . 2 Over Volt a ge ~~~
‘No Damage :

6. 2. 3 Input Current

Input Vdc Input Current (Amps. )

Lo ~~-
‘
~
‘ 

_ _ _ _ _ _ _ _ _ _ _ _

Nominal 2~ iY3 c
- High JL Y2 o

Limit: ~~~~~ Amps. Max. 
-

6.3 - OUTPUT CIIARACTEIII SITCS

6. 3 . 1 Output Power 
- 

-

inp~it Vde Output Pay. er Watts

Lo_________ 
_
~-7(  -

Nominal 
_________ 

J -

High fl— 
________________

Limit:_ L- O  Watts M m .

6. 3. 2 Output Frequency

IPJ)Ut Vdc Frequency klIz % From Assigncd :-
Lo .t I/ 

________ ___________

N omina l 2S ~~tO �~c- ,’- ’~ —

111gb J~_- 
~
. ‘ ‘~ -

Limit :  ~ - ~~ 
C from Assigned

~~~~~ c~ ;ia::it 10. ~~~~~~ 5J ) ~ 
— -

it i S .~23 62003015

— _ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ _ _

h. 3 ) )  
~- 1 —~ ~I D—30

~~~~~~~~
-- - - - - -

~~~~
-- -

~~~~~~~~~
- -- ---- _~

_ __ ___
_ _~_i~~__ _ _ _ 

- -



~
—-----

~
---— 

1~~~~~~

Scr * /~~~
- J )atc ?~//(. /7L

Tostt~d Dy_________________

6.3 .3  Spu rious Output 
- 

4 -

Frcq. M u ?  ~J)tfl Ie~’et (dp )

- 

- 

- 

- 

~~~ ~~ 0k,~
’/ ? I/fri ‘M.~’(/

All others > ‘~0 d13 Bc’low Carrici-

- Liniit:_ 
— 

dB Below Carrier (Table 1)

6. 3. 4 Load VS\V R

Open and short circuit load 
~~ 

No Dania~ e

6. 4 TEMPERATURE

1’emp °C input (\‘de) Input I (Amps) Outpu t Po~ver Output Frog. ~ Front :\ s~~i~ -~

-, Lo Lo L~ -~5” — 
] I~~ ~-~~~~~-J’ 

_ _ _ _ _

- 
L., C1

_°c Nom . 25 - 35~7 
- .s- / r  ~—~~C.-Y 

_________

• _ _ _ _ _ _  — _ _ _ _ _ _ _  _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _

• Iii  Lo_______ ~ — ~ -7( / ~, V- t -

- _ 1~~~
5

~~~0C NOrn ~~~~ 1” — 
/ ‘~~~~ _ _ _ _ _

m 3~.— 
_ _ _ _ _ _ _ _ _ _  

-~ 
7 -( jc~~- C  

_____  ____  

$

Limit :  Input i ~f 0  Amps Max .

Output Power t . O  Wat ts  M m .
Output l’l\-q. C’~-_J~~~ from :\ssigned

S -

4 -

t I Z E  [coc~ ue- ,:~r ,~o. t ’-.-~.a.n uo.

A J 13023 620O30I~~ 

- -— 
~-~~AL c I , -  U. - - -

~~~ ~ - 1  ~j~ 7 _~~ D—3 1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - A



-

- 

_

C. V I D i L \ i ) ( ~N -

f1t1c~ t -

1W Power (\Vatt~ ) - _ 3 - L  L- ~~ 3— 71
RF Fi-cq (UI ~ ) i~c/-  ‘7 ~ c / -  g _________________

Input Current (Amps) .13~ _________________ 
V3 a

Incidental FM (kI1z~ ! ~~~- /~/O ç~~ Nt ~~ ~~~~. 
-

7.0 PRE PAR\1 ION FOR DELIVE RY

Audit Inspection Stamp acceptance

c-.~~ - - 60,

,
‘

-
~~ 13 E 23 ~

;
~oo~w i a

- 
___

I 
- -  _ _ _  _ _ _ _ _

— s__a. ~~~~~~~~~~ * --.~~~~~~~~~~~~~~ .~~~-—- _-_ - --_____-_ - . — .5.- . .a ___ _____ _ - —a- ~~~~~~~~~~~~~~~~~~~~~~~~~~ --a- --

‘~~- ‘ j,, .j 1 ~~~~ . ~ D—32 j

A



- - -----5——-- - -- -

‘7
A

P ~~~~~ 9.0 D.~ta S!ICCIS -

4 -

ACCEPT AN CE TEST RESULTS

H - 

of

UHF TELEMETRY TRANSMITTER

- MODEL ~ T l02 (3) (L)

CUSTOMER
_ _ _ _ _ _ _ _ _ _ _ _

SPEC. NO. 1~/ ot i~
SALES OH I)ER 1.. J~~~2..
OUTLINE D\VG. NO. f i o c -~ 3~ 7
SEJUAL NO. •

l~~~f f
FREQUENCY /~~~~l.~~~~~~MlIz :

DATE 
_ _ _ _ _ _ _ _ _  _ _ _

MANUFACTURED BY

- cn AYD N COMPANY
\/ ~ 

Newtovin , Pa.

- 
Pin Connections

Pin Function

-_
It cr1

- B or  2 b-~ ~ ‘-‘ i t ..’
C o r 3 c’t~O
D o r -t 6~~9
E or 5

F o r G

S

DAT.\ Sh EET REV IE\VED ~e~D APrROvi :D DY
PAC.E 1 of 3 

___________ _______ -
~~~~~

~rE

1~ 23_L 
- 

620o~~0~~~~ I -

L —-- -— - - _ _L~~ ~~ L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~
- a t 1 . ?  ~~~ D—3~~

- - - - - -~~~~~~~~~~~~

-

- 
--— -- ~~~~~-



T ______ 
-

~~~~~~~

- Scr~ ~2.. S .J> /,....,
- Date ~ //~/ ~ L. ’ - - . - 

-

- 
- Tcsted By C.~~’~/

3. 1 Test Equipt. Calib. 
________________ 

(Stamp Ace.)

.1. 0 Visua l/Mecha n ical ~~~~~~ (Stamp Ace. )

~Vcight / ‘~‘ Oz. 
- 

(Limit / ~ _Oz. )

6. 0 TEST RESULTS -

6. 1 M odu la t io n  C~ .i raeteri stk ’s

6. 1. 1 Deviation Sensitivity - - .

6 . 1. 1 .3  Vrms/ 2J~~~~ kUz Deviation

Limit: 
~ 

Vr ms dOc ~/ 15 0 kHz Deviation

6. 1. 2 Modulation Freq. Response -

Mod. Free. Hz Response d13 Mod. Freq. liz 1~er ponse dB

10 0 lOOK 
_ _ _ _ _ _ _ _

100 C’ 300K 4. /
1K  500K -

10K 0 700K -

50K O 1M 
____________

LIM iT: ± ~ 
- dB FROM .—O ~~_ liz TO r~ -.-- ,’~ ii-,.

6 .1 .3  MODULATION l)ISTORTION

Mod . Fr~.-o . i1~ Distort ion~~
100 - .

1K .~7t ’ 
-

10K .5t:~
lOOK • Y6’

LIMIT : /~ C, ~ per ~ 3 ~.‘~~~~ klIz DEVIATION

~iz~ co~z ~~~~~~~
. 63. D~~~~,Vt6~~ .0.

A 13923
— ~~~~~~~~~~~~ -_ _ _  _ _  _ _ _  _ _ _  _ _ _  J~~ ci i~~~~~~~

”

~- 1 ~~~: 

- - ----~~~~~ - -~~~



_ _ _  - - -~~~--- — - -- -- --—. ----- ~~--- — - - - ---~~~~~~~ - - --— 

5cr 5?
- 

- 
Date L/i (./ 1L
Teste d 1y~~~

/
~

6. 1. 4 Modulation lnI3ut Impedance -

~~~~ C’ K ohms Limit: 
- 

~~~~~~ ohms M m .

- 
6. 1. 5 Incidental FM

& C. ‘—v kllz Limit: ± ~~~kBz

6. 2 Input Char ac t er i s t i c s

6. 2. 1 Rever se Polarity ~~~ No Damage

- 6 .2 .2  Over Vol tage ~~~
.‘No Damage

- 6. 2. 3 Input Current

Input Vdc Input Current (Amps.

- 
- Lo -i~’/ (c~c-o -

.

Nominal 2S 1S~~
Hi gh ~~~ 15o

Limit: I- ~‘ Amps. Max .

6.3 OUTPUT C1!ARACTERISITCS

6. 3. 1 Output Power

Input \‘c~c Output Po ’ er Watts

Lo L9 
_ _ _ _ _ _ _ _ _ _  

-

Nonth~a1 2S 1 -

- 

- 

Hi gh 3 L_. 
-

. Limit: ~—~ P Watts Mm.

- 
- 6. 3. 2 Output Frequency

• - Input Vd~’ Frequency fJf z ~ From Assigned

Lo_______  
g~~~7 

_ _ _ _ _ _ _ _ _ _ _

Nomin al 2S ~,c13 7 -

- - High J2~- ___________  
.

- Limit:  ± . c~-.-/  ~ from Assigned

siz: co~~ ic,.. i-r o

13~’23 6200 i015 

- _______

______ ____________________________________________________ j
a 4 t t f  1

t
~ 

‘J J s J - S - 2  ~~~~ 
-

~~ ~ D—35 
- —

I
- -  —----- —--5----—



r - -~~~ - --- -~~~-— ---—---- 

I—

Ser # ~-~~~J
- Date ~~~~~~

- 
Tested l3y_~~1~~

6.3.3 Spurious Output 
-

Freq. M h z  Spur Li~vel (d~ )
- 

— - >
~~~ 

-
~~~~~~~~ ~v~? ff ~P/ 2/ 24’6f

AU others >70 dB Below Carrier -

Limit: CI - I dB Below Carrier (Table 1)

6.3.4 Load VSWR

Ope n and short circuit load Damage - -

6.4 TEMPERATURE

Tc mp °C Input (Vd ç) ~~ j A i~~~~ Output Power Output FrcQ. ~ From As~~ -~- - - 

-

Lo Lo____ 730 - - 7 J ~ /-/i
______°C Nom . 2S _ _ _ _ _ _ _ _- -  ~~~~~~~~~~ f /) z /
_ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _  .2 /~ r/,L/

iii  Lo 
_ _ _ _ _  _ _ _ _ _ _ _ _ _  

3-7 )c./

_ _ _ _ _ _ _  
Nom 2S - I ~

‘° - 3—~~ _ _ _ _ _ _ _ _

Hi 3~~— 
_______- 

2 57  
- _ _ _ _ _ _  

.~~~‘/ 3 ~~~~~~

Limit: Input I A” Amps Max.

Output Power 2— -
~~~~

‘ Watts Mm.

Output Frcq. -.
~~~~~ ‘~~~~ 

-
~~ ~ from Assh ned

SIZE 1 CO~~Z I~~ flT ho. C~~XhNO HO.

A J 13223 62003015

~ -—  
~~~ALL I 

-

i,~- - l 3~ . ~- m ~~~ ~A D—36 

-~-- -- — - - —- — --- ------ - —5-- 5- — - -  - - - -- 5 - - - --



~; . 5 Vi l~ t-V11i )‘~ 
-

i3ufc/f  12f 71/1’
HF Powe r (\ Vat ts)  - T - 

‘7 
- 

?- ‘7 )( 
~7

RF Frcq ( L h I z )  ‘~)3-7 
____________  

y ’~J - ~~.

Input Curren t  (Amps c s—c 
— 

.c cc’ ~
‘ r ’c-~ —

Incidental FM (6h z) ~~~~~ ‘-  Z~/ - ~~~ ~ /. c’~~N~ . 
_____________

7. 0 PRE P;\ it-VI1ON FOR 1)1~i .i\ E RY

Audi t  IflSi)CCtiOl) “(~J~ - Stamp aereptance

-

e -

512E CO~’E IC~~ .T no. ~~~~~~~~ ItO.

- 
A 13923

LI . I
_______________________ J~~L tT :—------o-i~

-
~~. -

~~~~~~~~~~ 
—

~ 

—- ____________________ 

— - ----~~~~~~ 5 -- - - - -” - --~~5 - — - --



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - — 

--
~~~~

- 

~~~~~~
--

~~~~~~~~~~~
-

~~~~~~~
-

~~~

‘-p

Pftr a. 0. 0 Data S’,cetn . -

ACCEPTA NCE TE ST RE SULTS

of -

‘UHF TELEMETRY TRA NSMITTER

- 
-

- MODEL ~T—$~ (~~ (~~)

CUSTOMER Ai~/ tv’C-
SP EC. NO. 7/ 1o2_
SALES ORDI R L.T ’

~7.-

OUTLIN E I)\\’G. NO. 1 L -~~ ‘-~ ° 3d
SEIUAL NO. 

_ _ _ _ _ _ _ _ _ _ _ _ _

FREQUENCY ~~ — 3/ .  ~ MHz • -

DATE ____________—

- M~ANUFACT VRE D BY

~~ VO~~~ ~n A\’DtN COMPANY
Newtown, Pa.

- 

- - 

Pin Conat ’cttons

1’lti l-’wict ioii -

- A o r l ‘t~if y
____

. B or 2  ~~
C or 3 

_ _ _ _ _ _ _ _ _ _ _

D or 4 
- 

(,~,f 7
E o r S

F or G 
___________

D.-\TA siu :r~r 
- 

R~~\1E\V1:D AN \PPRO\T D ~~
I’AGE 1 ~f 

C L ~~~~~~~ 3. D~~- : 3 .  
-

~~~~~~~

~ 
6~~~~ O I5

- ~ _ , _ _ I___ ..)

_ _ _ _  _ _  - 

~~~ r~~~~~~i— — — ~~.s tS a. fl D—88 ——— ——— -- —- — — — —— —- — -
~~~~ - - ~~ ,-

~~i- 
—

—— — —-5---— — 
-

- - -

~ 



— - ——
~I_55__5___-5--—-- - --

~~fr . ~~~~~~~~~~~~~~ -~ J-~-~~ 
T—--—I~--:__ -

1~ 
—. - :

- Scr~ 
-

-, 
- Date__~Ii 6J ~~__ ,_ —

Tested fly ~ / !7L( - -

3. 1 Test Hquipt. Cal ib. ________________ 
(Sthmp Ace.) -

‘ 4.0 Visual/Mechanical ________________ (Stamp Ace .)

\Velght / ~ _- ~~~~ (Limit /(/  Oz.)

*

6. 0 TE ST liE~ t TaTS -

6. 1 Moch’l :It ion Char:~ -t cr i st i cs

6.1. 1 DevIation Sensit iv ity  - -

6 . 1 . 1 . 3  
- 

/ Vrm s/  ~_f a  1-Jlz Dcviation

Limit :. .L  Vrms ‘10~-/ LF - 3 k lIz Deviation

6. 1. 2 Modulation Freq. Respon Se

-- Mod . Fr~a. H? . ResponSe (IB Mod. Frcg . l iz  1~c-spoaSe dR

10 0 lOOK 
_ _ _ _ _ _ _

- - 

100 
___________ 

300K ~~
- - 3

1K (1 
- 500K

- -  

10K C) 700K

50K 
- 

— .Y 
— 

1M 
_ _ _ _ _ _ _ _

LIMIT: ~ /. 0 — dB FROM 0- c~ - 1-h z ‘ro ) c-c~~~Ilz
a -

— 
6. 1. 3 - MODULATION DiSTORTION

- - 
Mod . Fr~-n .- 117. Di s tor t ion ~- 

-

-
- 100 . 1- ti

H 1K / ‘?  
-

1Ol-~ _ _ _ _ _ _ _ _

lOOK - 
/ - S  

—

• LIMIT: - 0 ~ p~r ~ (~~O k i t ? .  DEVL-~TION

.- ~I

a .

— —— — —  ----—————————— - ________ ___ _ ____________ _-_____

Sir.:: c-:~: I~~t - .1 I-~~ ~~~~~~~~

1- ~~~~~~~ 
i;2O0:~()13 

— ~~~~~~~~~~~~~ — - — . •___ss—— - — S

-~ 
— 
‘- I ~-~~~ Lt 1 ~~~

-

- 
- : :.r~~~~~~~~~~~~~~~~~ 

-----
~~~~~~;D--39~

---
~~~ ”~

-—- — —
~

-

~~~
-— — —— - ——  — - -—

~~ ~~~~~~
- - —~

-— -———----- --- - — —

5- 
~~~~~ULi _ —— — — --- -— —

- - - - --5-  --5 ——-- 
- -



- - - - - --5-—~ --5 —----55--~ ---—5-5-

S r ~~J~~~~~
Da te �- /,/, /~z. - -

Tested iiy .iY/ 1L

6. 1. -I Modulation Input i mpedance

_________
K ohm s Limi t : ~_ O K ohms M~~.

6. 1, 5 incidental FM -

* ~~ i ‘/0 ki-h z Limit: ± kllz

6. 2 Input . Char ac t er i s t i c s  - 

-

6. 2. 1 Reverse Polari ty No Damage 
- 

-

6. 2. 2 Over Vol tage No Damage 
- 

-

6. 2. 3 Input Cu~rrcnt

Input Vdc Input Current CAmps . )

Lo - _ _ _ _ _ _ _ _ _ _ _ _  

-
_

Nominal 2S 
- -

High J~.— 
- 

-

Limit: jy-o Amps. Max .

6. 3 ‘ OUTPUT dllAu-\cTEnr sI-rCs

6. 3. 1 Output Power

!~Put Vdc Ou (imt  Power \Vatt s

H Lo ) -S  - 
-

Nominal 2S 3- (

High .~~~~~
— 

- ~~
. r -

Limit:  ~~~~~~ Watts M m .

6. 3. 2 Output Frequency -

j~put Vt~e Frequency 6Hz % From Assigned

Lo
_______  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _

Nom inal  2~~ t. 3f 5c.L.3 -

Hi gh )1~-. 
— 

- e.~~~~7

I.imi t :  -~~ — g-.c~f ~ [rem Ass t~~ed

- 

SI ZE Ci:;: L ~:iT I~~~ L.~~ — - s.~ 3 t ~J .

A J : ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~. U

_______ _________ 
I ~~r j - , C -

-
~~

--
~~

- —.~
-
~~~r ~ 
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• . Ser dt / ‘~~
- 

-

Tested By~j~i 4/ ~

• /
— - 6. 3. 3 Spurious Output 

- 
-

o - - Frcq. M h z  spur level (dm

- 
_ _ _ _  - ?Od ~ 0fr ~f l T f~1tW~’U

- All others >70 dB Below Carr ier  -

Limit: ~~~~~ dB l3clow Carrier (Table 1)

- 
6 . 3 .4  Load \‘SWR -

-

- 
Open and short circuit  load ~~ No D~unage

- - - 6. 4 TEMPERATURE -

Temp ~ C Input (Vd_ç) Input !J” mpsj Output  Power Output Frcq. ~- Froin A~~~ - 
-

- Lo Lo LI  3 ~1~~’ 
—�~~ 7r 

_ _ _ _ _ _  _ _ _  _ _ _

~~~~
-‘
~~~ °C Noni . 28 . - 

_______-- _______ 

cK,t.~~

_ _ _ _ _  

3l_  
— _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _

lii Lo_ _ _ _  _ _ _ _  _ _ _  
. 2 -)  Fej L . /  

- 
c~~~~~~~~~~~t

• 

- 
°C Nom ~s - _y/o 3 3 

_ _ _ _ _ _ _  _ _ _  

1
III _________- _________ - 

I~~~I 
_ _ _

Limi t :  lnp~:t i ~ J C )  Amps Max.

— 
Output  Power L ”  \V ut t s  M m .

— - 
Output l eq.~~~~~-~7”_J~~~ fr om Assigned

~~~~~~~~ ~~~~ ~ t~ -a. m~ I~3. 
—

:. .~J 1~-’2~L ~~ooaoi s

- 

~~ 
——

~ ~~~ . T:r~~~~ 
D—4 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

---5- -  ------ - --~~ - - --5----



— _ _ _  _ _ _ _ _ _ _ _  _ _  _ _ _ _  _ _ _

6. 5 V1lU1 :\TION -

R F Power (W atts) • r - 3 -
RF Frcq (klIz ) ‘)c.t.~ ~7 O)_ •~ — ~ c �~~L. 

—

Input Current (:\mp s) ?)~~ ~~

‘ /0 __________________

- b~c1dcntal FM (kI lzy  
- 

0- d~ ~ .ri ,Vt.. 
- 

r 
~~~~~

- /9~~ -

7. 0 PREPARAT iON POR DELI\TPY

_ _ _ _
Audit Ins pection k— Stamp acceptance -

- 

—
- 

—

-flSr — ~— - —

s~zc c;:z i::,r i~ . - 

~~~~~~ l:z,.
It -

~I-t ~~~~~ 6~ w:~OI5

~~~~~~~~~~~~~~~~~ _

as—— .a— - ~ —. -— - — —— ~~~~.. — ___ _ _—_ . __  —— - — —_-———- as — - -se~~~~~~~~~~ .n~~~~~~~~a ..., ..p. .. ..,~..) — —a . .- - -  -
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j APPENDIX E

A3 CARD ACCEPTANCE DATA
(February 1973)
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E—1

i- i
— - - 5 - - - - -  _

-i--
_ __ _ _ _ ______ ~_ _5- ~~ - -----5- - - - -  
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!~
- 

~~~ 
_ _ _ _ _ _ _ _ _  

5- -- ___

-V

MODEL NO. flTT-667 TESTED BY -

SERL ’~L NO.______________ DATE F-~ i ~

AIM - 4G DATA SHEET

r r

CHANNEL ~~ PL’T OUT/TM-DC I OUT/READ TOL/TM (Vdc)

- A & B Open 
- 

2. 34V 2 - l-~~ ° 
— 

±0 . iSV
-
~~ 

B shorted ip-- I 2. 8V . *0. 15
— A & B shorted 3. 5V 3 ,  ~ ~ 0 *0. 15

A shorted 4.67 .~. ~~~~~~ ±0.15

E = O . 5 V E  -- — 9. 5V 0 V *0 . 15
21 

I 
E

A 
= - E  - — 4 ~ 5V 2. 5V *0. 15

-9~~5V E
B 

0. 5V 5.OV ±0. 15

0 V 0 V 0 ° ~~~~ ±0.15

22 5OVrm s 2. 5V ~- ~ ±0. 15

100 Vrms 5.OV 5.oif *0.15

0 V - *0.15
23 * 2. 5V - ~1 2~~5 ±o. is

5.OV ±0. 15

EA
= V o _2 .SV ~~ 0 V *0. 15

E~~~~Vo -4- 2.~~V )
- 

E~’~~~E ~- V o  2. 5V 2. - S 3 ’. iO. 1524 

E2: Vo _2 . 5 V}  
5.OV c1ç~~ L / 3  *0. 15

EA~~
Vo

~~
2..SV } 0 V 0 . 1 10  *0.15

25 E D = E = Vo 2.5V 2. - ±0.15

: ~: ~ } 5.OV ‘i’ . ~ *0. 15

O V  0 V e~~o.~~°? *0.15

26 1 Vrms 2.5V l z . ’/ 7/  *0. 15

- 

2 Vrtn s 5. OV 
~~ 

‘~~~~2 ±0.15 
-

*The data deleted fr ~~t this block , when ccrbined with certain data from other sources,
could be developed into classified information.
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I

MODEl NO . T-~ 1 T—~ ’ - 7 TESTED DV

SERiA L NO. ______________ DATE ~~~~

A !\1 — 4F CII. 20 — 2~ DATA Sh EET

CE A N N E L  INPU1’ OUT/TM-DC OUT/READ TOL/T M( Vdc l

No pulse - 
1V (‘ ±0. 25

20 1 .~~~ see p 2V 2. -~~~~~~ ±0. 25

s€-c P ~~~~~~ ~~~~~~~~ 
—  

±0. 25

Pro RRG leads 1 LSCC 0 V — °  1 
~~~ 25

21 CoincL~~~ce 2. uV - 2 - *0. 25

Laun ch RRG !ag ~~ I~~~ec S O V  S- °o  
— *0.

Post GPP leads I ~ ~cc 0 V — ~~~- 1 *0. 25

21 Coincidence 2. 5V 2 - ~O. 25

— 
Launch GPP lags I ~ s. 

— 
5. OV ~~ , o *0 .25

1 TV leads 1 sec 0 V — c’ 0 ~ ±0. 25

22 Coincidence 2. 5V 2 - ±0. 25

p TV lags 1~~i s.  5 .O V ~
— o~~ ±0. 25

Pulse Absence 1. OV ~~~/ - ~~~~ *0.25

23 Video in Low Noise 2. 5%’ ~ ± 0 .25

Video in High Noise 3. OV o ±0 .25

O V  0 V c ’-~° ±0 .25

24 -~O. 5V 2. 5V 2. S~~ ±0 .1 5

~1.0v 5 0 V  - 5k’.) *0. 15

—8 5 Vdc 0 V — C-  05  ± 0. 15

25 — 7 2 . 5  Vdc 2. 5%’ *0 . 15

— G O Vdc ,. OV - ? *0 . 15

-— - - 
— ov 2. 5Vdc ç~ (dc ) -

26 5Vp—p 2:5Vp-p 
~~~

. , (p ’ ./ 1)  *0 . i~~

lOVp—p 5~0Vp—p s_ 30 •“~~- -~~ ) 
— 

~0. I;) 
-

ISIZE CODE ICE~T ~O. 0RAW~NG NO. PEV

A E13923
~ 

-
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MODE! NO . F M T — ’~~~~7 TI- STED BY ______________________________

SERIAL NO.______________ DATE ~~~

AIM — 4F CII. 20 — 2t DATA SHEET

Ch ANNEL L INPUT OUT/TM-DC OUT/READ TOL/TM(Vdc)

No pulse iv c c c  *0.23

20 l.2~ scc p 2V 2- - I a  *0.25

1.~ -~.se c p 5.OV -~~~
-
~~~~~

‘) ±0. 25

Pre RRG leads 1 ~sec 0 
- 

V —: 
- ±0. 25 -

a 21 Coincidence 2. aV - - *0. 25

Launch RRG lags ipsec 5.OV $ - O O ~~~~~ ±0 25

Post GP.P leads 1 u sec 1 0 V — ô- t *0. 25

21 Coincidence 2. 5V 2 - ±0. 25

Launch ’ GPP lags I s. 5. OV j ,  / o ±0. 25

I TV leads 1 ~i sec 0 %‘ — 0 0  ~ ±0. 25

22 Coincidence 2. ~V 1 2 ~~O ±0 . 25

TV lags 1 p. s. 5. OV ±0.25

Pulse Absence 1. OV / -  ~~ 10 . 25

23 Video In Low Noise: 2. SV ~ ±0.25

___________ - 
Video in High NoIse 4. OV *0.25

OV - 0 V 10.25

24 -‘-O.SV 2.5V 2- sc *0.15

--I . OV 5. OV - ±0.15

—8 S Vdc 0 V — c - °r *0. 15

25 - — ‘2. S Vdc 2.5V ~~~~ 3’ - ±0 . 15
I .

j —60 Vdc 5. OV - 9 ~ ±0. 15

- o v  2 SVdc 
- 

2 . c c ( d r j ±o .1s 
- -

26 SVp—p 
- 

2:SVp—p 7 .?  ° ( P ’-P) ±0. 13

lOVp-.p 5~OVp—p 530 “ f~~P) ±0 . 15 
-
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