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. ABSTRACT &'

, This final report on the AIM-4F and AIM-4G telemetry development pro-
gram contains a discussion of the development approach as well as a descrip-
tion of the resulting telemetry hardware. The signal-conditioner circuits,
which, unlike standard commutator and transmitter packages, are unique for
each telemetry installation, are discussed in detail. Specifications and
test results are also presented.

(This report supersedes ARINC Research Publication A36-1-1-1172, 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-3749~0006. The
revised version presented herein is a result of contract modification 02,
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 date
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.
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CHAPTER TWO

TECHNICAL APPROACH

R " 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 HARDWARE 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 were {
interviewed before the final selection was made. l

2.3 HARDWARE FABRICATION E

Instrumentation-cable assemblies were developed by (1) studying missile f
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.

4 Y In the design of RF cables, subminiature cables and connectors were used
: to facilitate installation. Power splitters were designed in the form of
stripline devices to match the two 50~ohm antennas to the 50-ohm transmitter

" output. The prototype power splitters were fabricated from copper-clad fiber-

glass.
- P ———-—w
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Antennas were fabricated by modifying missile stabilizer fins.

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.
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

Transmitter Tests

Acceptance Tests

Qualification Tests

Antenna Tests

Cable Continuity

Telemetry Inte-
gration Tests

Vector Co.

Vector Co.

Vector Co.

Vector Co.

ARINC
Research

WRAMA
WRAMA

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 contained in Vector
Company'’s engineering notebooks.

Performance test of transmitter apart from
system. See Appendix D for results.

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

Test of AIM-4G conditioner, commutator,
transmitter, and battery assembly under en-
vironmental stresses called for in paragraph
3.3 of the telemetry specifications (see
Appendix C).

VSWR and nonquantitative pattern checks
of antenna design.

Continuity checks of cable installation.

System integration tests to verify

1. Satisfactory telemetry system opera-
tion

2. No interference of telemetry equip-
ment with missile operation

Note: Captive-flight tests are also scheduled at Tyndall AFB.

All subassemblies
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CHAPTER THREE

DESCRIPTION OF TELEMETRY EQUIPMENT

The block diagram of the complcte telemetry system applicable to both
the AIM-4F and the AIM-4G is presented in Figure 1. Figqure 2 is a photo-
graph of the Vector-built assembly containing signal conditioner, commuta-
tor, transmitter, and battery. The following sections present descriptions
of the component parts of the telemetry system.

3.1 INSTRUMENTATION CABLE

The AIM-4F and AIM-4G missiles do not have readily accessible test
points for in-flight instrumentation. For this reason, the missile cable
harnesses must be modified for installation of the telemetry unit. Most
telemetry test points are located on chassis connectors, and connecting the
instrumentation wire to these test points involves soldering a wire to a
connector terminal, where one or more wires may already be attached. The
wires thus attached are routed along existing wire bundles into the warhead
section, where the telemetry-unit-instrumentation connector is located.
Test points located in the aft section of the missile in back of the
pressure-sealed bulkhead must be passed through a bulkhead connector that
maintains a pressure seal.

3.2 SIGNAL CONDITIONERS

The functions of the signal-conditioner circuits are (1) to convert the
signals monitored into a 0- to 5-volt scale, (2) to provide an impedance
transformation to minimize test-point loading while minimizing driving im-
pedance to the commutator, and (3) to provide the proper frequency-response
characteristics to assure adequate data rate while minimizing the effects
of ripple and noise.

Because the first 19 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 the same, basic telemetry units containing only the first
19 channels are interchangeable. Signal conditioners are located on three
plug-in-type printed circuit cards, with the first 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-4G unit. At the instrumenta-
tion connector, inputs for the last seven AIM=-4F channels are located orn
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TELEMETRY ASSEMBLY CONTAINING SIGNAL CONDITIONERS,
COMMUTATOR, TRANSMITTER, AND BATTERY

Figure 2.

different pins from those for the last seven AIM-4G channels, making it

impossible to damage units by installation in the wrong missile.

3.2.1 Voltage-Amplifier Cenditioners

Most of the signal-conditioner circuits in the AIM=4F and AIM-4G tele-

metry units are voltage amplifiers that utilize integrated-circuit opera-
tional amplifiers, with input resistance and gain determined primarily by
passive~component values. Simplified configurations for the voltage-
amplifier channels, with equations for gain and input resistance, are sum-
marized in Figure 3. The equations were derived under the assumption that
open-loop gain is much greater than closed-loop gain.

On some channels, the measurement list (see specifications in Appen-
dix A) requires the provision for selecting one of two transfer functions
for particular flights., This requirement was implemented by making gain
resistors a combination of
shorted with a wire.

two series resistors, one of which can be

T ——




2,11, 12, 24F, el E, - (.EL) é . &2_) - v,) ,(,, BE) v
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Note: The first nineteen channels are identical for both the AIM4F and AIM-4G. Channels 20 through 26 are followed by » G for AIM4G and

an F for AIMAF.

e et

Figure 3, INPUT-RESISTANCE AND TRANSFER-FUNCTION FORMULAS
FOR VOLTAGE AMPLIFIER CHANNELS




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 (U6)
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 CR1ll. 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 filter).

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 (U8) 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.
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Figure 5 is a simplified schematic diagram illustrating the operation of i
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 ICl. The output of ICl is shown as V_ in
Figure 6. B

2. Transistor Ql is turned on for the duration of the gate-pusher
pulses. Q1 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 VC in Figure 6.

4. The average value of VC is the desired analog voltage. Smooth-
ing and scaling are accomplished by applying VC to an amplifier-
filter stage (see Subsection 3.2.2.6).

3.2.2.3 Coincidence Measurements (Channels 21F and 22F)

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 flip-
flop to determine the particular amplitude and reference point
(leading or trailing edge) to be sensed. The output of one of i
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 flip-~flops
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. i

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 completely discharges Cl. The clock also resets all flip-
flops to their original state. (See Subsection 3.2.2.5 for a dis-
cussion of the clock circuit.)

T —
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Figure 5. CHANNEL-20F SIGNAL CONDITIONER
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Figure 6. WAVEFORMS FOR CIRCUIT IN FIGURE 5
(Not Drawn to Scale)
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5. The average value of V. is the desired analog voltage. Scaling
and smoothing are accomplished by applying VC to an amplifier
filter stage.

Figure 9 is a waveform diagram illustrating the operation of the
coing;dence-measuring circuitry. It shows that the inputs to gate 1 (Q
and Q_) are the only gate inputs which are at the high (or 1) level simul-
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
(QA and QB) 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 flip-

flop conditions will produce an output from gate 2 (and not gate 1) that
triggers a negative-charging slope at Ve

3.2.2.4 Second Detector Video (Channel 23F)

L 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 1.5V p-p)

¢ 4 volts for the presence of a video pulse in high noise
(greater than 1.5V 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

g Figure 10 is a schematic diagram of the target video pulse and noise-

‘ detection circuitry. The network consisting of CRl, 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 RS 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




(Not Drawn to Scale)
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CIRCUIT OF FIGURE 7 WHERE PULSE A OCCURS BEFORE
PULSE B
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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 FF1l and FF2.

«

Flip-flops FFl 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 (O-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 RS.

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

FFl FF2
Input Condition 3, =
Q1 Ql Q2 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 1l consists of gates that
combine logically the outputs of the flip-flops and produce signals that
short-circuit elements of a series resistance network to produce the neces-
sary discrete output-voltage levels. The level ghifters 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 Q1 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 Output | Gate 2 Output| Q1 | Q2 Eo
Pulse Absence High Low ON OFF | 1V
Pulse Present in Low Noise Low High OFF | ON 2.5%
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 5
microseconds, the clock will 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, U7, U8, U9, and Ul0). 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 U5 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.
IC1 is a two-pole active filter with a transfer function as follows:

e s !
B 1 + b(RCs) + (RCs)?

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

The IC2 stage is a gain and level-shifting stage with a transfer func-
tion as follows:

R3 12R3
o2 7 Fa T TR

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-
ing and noninverting inputs, a technique employed to minimize offset errors.

Figure 13. SCHEMATIC DIAGRAM OF SCALING AND SMOOTHING
AMPLIFIERS USED IN AIM-4F PULSE CIRCUITS AND
AIM-4G ANTENNA-SPEED CIRCUIT




3.2.2.7 Full-wWave Rectifier (AIM-4G Channels 22 and 26)

Full-wave rectification is achieved 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.

-(2E, + )

Figure 14. SCHEMATIC DIAGRAM OF FULL WAVE RECTIFIER FOR AIM-4G
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 15; the follow-
ing characteristics of this commutator can be noted:

+ Synchronization is provided by a ly-period maximum pulse located
in channels 29 and 30.

* The commutator samples a particular channel for 50 percent of the
allotted channel time and then returns to a -1.2 volt pedestal for
the remaining 50 percent. This is known as a return-to-zero (RZ)
format.

22




* 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.

- 1 Frame |
T|T|T |
Full Scale —
Minimum
Scale e ™
s 1, 5| 00 € | ekl el ey 2w o s
Clamp 2930 1 2 29 28 29 30
Channel Rate, Data Response, Hz
Channels per Second Frames per 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 TRANSMITTERS

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 dis-
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
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exceeding B5°C, the output 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 V0.180 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 milli-
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 AIM-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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antennas 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 J-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 i
the application of a momentary +28 volt signal. This requirement is ful- |
filled by the circuit shown in Figure 16. |

™
Battery

i

CR2

v

First
Missile ———o0 o—

Motion
™

e
e
P |
Power- Load
Filaments Plant
!ﬁ!% s K3 % -

Figure 16. POWER-SWITCHING CIRCUIT

CR1

External power is first switched to the telemetry unit by the applica-
tion of filament voltage to the coil of relay K2. External power is pro-
vided through the normally open contacts of K2 by "First Missile Motion"
voltage, a +28 volt source.

The transfer from external (First Missile Motion) power to internal
(battery) power is accomplished by relay K3, which is energized by the
application of "Power Plant Start" voltage. K3 is latched in the energized
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position by the application of battery voltage through normally open con-
tacts to the coil of K3.

3.9 MECHANICAL DESIGN

The main structural member of the telemetry system provided by Vector
company is an aluminum plate or shelf that accepts the mounting bolts pass-
ing through the side of the missile. The mounting holes are the same holes
used tor the warhead assembly. The transmitter and battery are mounted on
the lower side of the plate, and the signal conditioner and commutator
printed circuit cards are located in a housing above the plate. Fower-
transfer relays and telemetry power-supply power transistors are mounted
directly on the top surface of the plate under the first signal-conditioner
printed circuit card. The two commutator cards are hard-wired into the
internal telemetry-unit cable, and the three conditioner cards are plugged
into the subminiature connectors. cCard guides are used to keep all five
printed circuit boards from moving once they are installed in the package.
Figure 17 shows the interior of the telemetry unit.

Figure 17 TELEMETRY-UNIT INTERIOR




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 sgeclfled 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 (+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.

puring 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 RFI 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-
vironmental 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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CONCLUSIONS |

Bgrin

Laboratory tests have indicated that the AIM-4F and AIM-4G telemetry
units are effective instrumentation packages. The final judgment cannot
v be made, however, until completion of integration tests at WRAMA and flight
tests at Tyndall Air Force Base.
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Lo SCOPE

This specification contains the technical requirements
and quality assurance provisions for telemetry units to be
installed in the AIM-4F and AIM-4G missiles. These missiles
have the same warhead space avallable for telemetry equipment,
but the AIM-4F is radar guided while the AIM-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 pecullar to the particular
missile. The telemetry units shall also be capable of operating
with either an L-band or a P-band transmitter with no modifi-
cation required except the replacement of the transmitter and
antennas.
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2. APPLICABLE DOCUMENTS

The following documents shall apply to this specification
to the extent specified herein.

2.1 General Telemetry System Requirements

The performance of all telemetry unit subsystems shall
conform to the standards set forth in the Inter-Range Instru-
mentation Group (IRIG) document 106-71, dated January 1971.

2.2 Environmental Test Specification

Pre-production environmental testing applicable will be
accomplished according to the methods in MIL-STD-810B.

2.3 Drawings

Kit and installation drawings for the systems specified herein
are ARINC Research Corporation drawing numbers:

DOOO410 for the AIM-UF and DOOOUL1l for the AIM-UG

AO00223
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3.  REQUIREMENTS

3.1 Performance

The telemetry units shall consist of signal conditioners,
commutator, modulator and transmitter with characteristics as
indicated in succeeding paragraphs.

3.1.1 Transmitter Requirements

3.1.1.1 Frequency

The transmitter shall be capable of operatiqp on any of
the VHF frequencies given in Paragraph 5.1.2.1 of IRIG 106-71.
The stability of the transmitter carrier frequency including
variables such as operating time, supply voltage, temperature,
acceleration, vibration and shock, will be + .01 perecent of the
assigned carrier frequency. (Reference Paragraph 5.I.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 impedance 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
pParagraph 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.

Al A000223
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3.1.3 Commutator Channel Rate

!
The commutator shall be capable of operating at channkl rates
of 5K, 10K, 20K and 40K pps, programmable by a jumper wire on the
commutator sub-assembly. Stability of the channel rate shall be + 2%.

3.1.4 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 5.4 of IRIG 106-71).

3.1.6 Signal Conditioners

The signal conditioner module shall be a plug-in assembly
separate from the commutator and transmitter assemblies.
Measurement lists for the AIM-4F and AIM-4G are given in
Tables 1 and 2 (at the back of this specification).

3.2 Power 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 Power

The telemetry unit shall also be capable of operating with
28 + 4 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 Switching

3.2.3.1 1Initial 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 4900Hz. 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 volts rms source shall 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 + 4 volts, dc for 50 milliseconds. 1In
the event that initlial turn -on is not accomplished by missgile
filament power as described in paragraph 3.2.3.1, the transfer
signal shall be capable of accomplishing initial turn-on for
operation on internal power.

3.3 Environmental Requirements

3.3.1 Vibration

The telemetry unit shall be capable of operation during and
after exposure to the following vibration levels:

A000223
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Double Amplitude
Displacement or g lLevel Frequency Range

i 5 to 10 Hz

1lg 10 to 18 Hz

.06" 18 to 40 Hz

5¢ 40 to 2,000 Hz

3.3.2 High Temperature

The telemetry unit shall be capable of operation during and

after exposure to temperatures up to 85°C.

3.3.3 Low Temperature

The telemetry unit shall be capable of operation during and
after exposure to temperatures down to -20°C without the aid of

external heaters.

3.3.4 Temperature Shock

The telemetry unit shall be capable of operation during and
after exposure to the temperature shock described in the diagram

below:

2 Hours 85°¢

o)
25°C

2 Hours - 20%

(Transition times
are 10 + 2 minutes)




REVISIONS

svm. | DESCRIPTION | oate | aeemoveo

3.3.5 Temperature - Altitude

{ The telemetry unit shall be capable of operation during and
j 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 ms, 1 sine
wave) along its longitudinal axis.

3.4 1Interface Requirements

3.4.1 Electrical Interface

Suitable connectors shall be provided to the signal con-
ditioner and 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, & cylindrical space 5.500 inches

in diameter and 5.375 inches long. (See ARINC Research Drawing
Number DOOO412.)

3.5 Qperability
| 3.5.1 Maintainability I

| 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 life 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 standard parts shall be used wherever possible.
However, commercial parts can be used when no military part
is available for a particular 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 AIM-4G telemetry
units shall be physically interchangeable.

3.9 System Radio Frequency Interference (RFI) Requirements

The telemetry system shall be capable of satisfying all 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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b, QUALITY ASSURANCE PROVISIONS

Pre-production 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
requirements in Section 3. ‘

4,1 Pre-Production Tests

4.1.1 Environmental Tests

4,1.1.1 Vibration

The system shall be subjected to the vibration 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 Dis- Frequency
placement of g Level Range
2" S0 1O HE
lg 10 to 18 Hz
.06" 18 to 40 Hz
58 4O to 2,000 Hz
4,1.1.2 High Temperature a

The unit will be temperature tested in accordance with MIL-
STD-810B, 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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4.1.1.3 Low Temperature

The unit will be temperature tested in accordance with
MIL-STD-810B, Method 502, Procedure I, with the following
additions:

(a) The temperature in Step 2 shall be -20°C and

(b) The unit will be operated in accordance with Step 4

at -20°C.

4,1.1.4 Temperature Shocks

The unit will be subjected to temperature shock in accor-
dance with MIL-STD-810B, Method 503, Procedure I, except the
temperature profile shall be in accordance with Paragraph
3.1-&.“-

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 50,000 feet
and a temperature of -20°C. At the conclusion of the stabiliza-
tion period, the unit will be operated for one hour. Data on
all channels will be recorded.

4,1.,1.6 Shock

unit will be shock tested in accordance with MIL-STD-810R,
Method =16, Procedure I. The shock table will be calibrated to
the following specifications:

Force: 50 g
Duration: 15 + 2 MS
Shape: % Sine Wave

4.2 Acceptance Test

4.,2.1 Visual Inspection

Completed subassemblies shall be visually inspected to
verify that fabrication has been accomplished in conformance
to the best commercial practices.
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4.2.2 Channel Accuracy

Signal conditioner/commutator assemblies shall be tested
for conformance to the input vs. output values indicated in
Table 1 and 2.

4.2.3 Transmitter Test

The following parameters shall be checked with the trans-
mitter 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 + .0l 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 verified by measuring frequency at the conclusion
of (f) and comparing the result for the value measured
in (a).

{(c) The power output shall be 2.0 watts minimum.

jo ¥

'he current drain shall be 900 milliamperes maximum.

.

() The shape of the output waveform shall be a sine

wave, free of spikes and noise,.

(f) Using a spectrum analyzer, verify the absence of
spurious emissions per Paragraph 3.1.1.3.

4.2.4 Final Acceptance Test

Signal conditioner, commutator,transmitter and cable assembly
sets shall be tested for conformance to the parameters indicated
in Tables 1 and 2. The telemetry unit output shall be measured
at the transmitter output with a fifty + 2 ohm load connected.
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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

to the requirements of paragraph 3.9.

S U SIS s M Ao st st veitn

Monitor the commutator output to verify performance according
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AIM-4F AND AIM-4G BASIC MEASUREMENT LIST
(Fir;t 19 Chanriels are common to both missiles)

Channel No. 1 - AGC

Frequency Accuracy
Transfer Function Input Response Input (% of
(For Ej = 0 - 5 Volts) B, =9 R aiy (Hz) Impedance Full Scale)
Eo = -.,5 Ei ov =10V 5 500K 3
Channel No. 2 - Filament
Frequency Accuracy
Transfer Function Inrut Response Input (% of
(For Eo =0 - 5 Volts EQ = OV EQ7= 5V (Hz) Impedance Full Scale)
L ) 4 )
EO = 2 Ei ] Vrms 25 Vrms 100 1 Meg 3
Comments:
Double-ended measurement. Both ends of center-
tapped transformer provided.
Channel No. 3, Pitch Error, and Channel No. 4, Yaw Error
Frequenc Accurac
Transfer Function Input Resgonsey Input (% of g
(For E, = 0 - 5 Volts) E, = OV E =5V (Hz) Impedance Full Scale)
B = o g n :) = o
B, ™ e (EA EB) +2.5 hA 17.5V EA RSV 100 5 Meg 2
3 =72.5V  E,=47.
FB 2.5V PB fla DV
or or
) = ) - b =35 L :8
ho .05 (EA EB) + 2.5 EA 35V LA 5V
EB=85V ER=35V
Comments:
Scales changed by Jumpering two resistors
per channel.
SIZE | DRAWING NO. _
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AIM-4F AND AIM-UG BASIC MEASUREMENT LIST (continued)

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

N—

Frequenc
Transfer Function Input _ Resgonsey Input ?;cg;acy
(For E, = 0 - 5 Volts) Ej = OV E_ = 5V (Hz) Impedance Full Scale)
- o) - N D - \
Eov.OLOS (EA EB) + 2.5 Ea 85v E =205V | 100 5 Meg 3
EL=205V  Eg= 85v

Channel No. 7, Flipper 1, Channel No. 8, Flipper 2, Channel No. 9, Flipper 3,

and Channel No. 10, Flipper 4

1 B Frequency Accuracy
Ffanbtor Function ] Inpu§ L Response Input (% of
(For B, =0 = 5 Volbn) B, =OF 8B =3¢ (Hz) Impedance KFull Scale)
! = 83! o - 2. =62 0.=92 )
E = .0834 (I~_.A EB)+ 5 Ep=62V FA QV 10¢ 10 Meg 3
Lnaouv anbtv
ar or
\ } - g L > ] — I !
B =. 0417 (LA EB)+L.) B, Ly EA_107V
thlofV Eazh(v
Comments:
Scales changed by Jjumpering two resistors
per channel.
Channel No. 11 - K Unregulated
Frequency Accuracy
Transfer Function Input R“;P?NSP 3 Ingut %]?f el
y ] = - £ = = 5 z mpedance u Scale
(For E_ = 0 - 5 Volts) E, = OV E_ = 5V ( p e)
EO = .05 (E‘.1 = 295) 295V 395v 250 1 Meg 3
812€ lom NO.
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AIM-4F AND AIM-4G BASIC MEASUREMENT LIST (continued)

Channel No. 12 - K Regulated

Frequency Accuracy
Transfer Function Input Response Input (% of
(For E, =0 -5 Volts) B a0V R =5V (Hz) Impedance Full Scale)
O « 125 (F.j - 220) 220V 2060V 250 1 Meg 3
! Channel No.13 - C Regulated
{ Frequency Accuracy
{ Transfer Function Input Response Input (% of
(For E, = 0 -5 Volts) B, =GV B, = 5V (Hz) Impedance Full Scale)
‘ H) =y L85 (E1 + 120) ~120V -160V 250 1 Meg 3
8
Channel No. 14 - Track Error
Frequency Accuracy
Transter Function Input Response Input é% of
(For E, = 0 = 5 Volts) R, wO¥ B, =35§ (Hz) Impedance ull Scale)
L
| B, = .1668 E, + 2.5 -15V 15V 250 1 Meg 3
&R Peak Peak

comments:

1. Quiescent level 1is -50 volts dc.

. Jumper channel 14 to channel 27 at commutator input
to double the sample rate for this channel

Channel No. 15 ~ Roll Damping

Frequency Accuracy
fransfer Function Response Input (% or
| (For E, =0 - 5 Volts) E, = OV E =5V (Hz) Impedance  Full Scale)
1 B, =25 (EA-E“) + 2.5 Ey=135V EAxluﬁv 100 1 Meg 3
‘ o N Y (~
}‘H 148V hB 135V
.
1 SIZE | DRAWING NO.
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AIM-4F AND AIM-4G BASIC MEASUREMENT LIST (Continued)

Channel No. 16 - HPS/Sequence Detector

Frequency Accuracy
Transfer Function Input Response Input (% of
(For E = 0 - 5 Volts) e TR (Hz) Impedance Full Scale)
E, = By . ov 5V 250 - 3

Comments:

1. Provide 5 volts (5 ma) excitation voltage for the Hydraulic Power
Supply (HPS) pressure transducer and the photosensitive device
described in 2 (c) below.

2. Superimpose transient, event-marker pulses on this measurement
channel as follows:

(a) Upon application of the +28 + 4 volt dc "Power Plant
Start" voltage, a +4 volt, mInimum pulse with a duration of
200 milliseconds, minimum at the 50% amplitude points shall
appear at the output of the signal conditioner.

(b) Upon removal of the 28 + 4 volt dc "First Motion" voltage
a +4 volt, minimum pulse with a duration of 200 milliseconds,
minimum at the 50% amplitude 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 application of a 5 volt, 10 millisecond pulse from the
photosensitive device sensing HPS squib activation, generate
a +4 volt minimum pulse with a duration of 200 milliseconds
minimum at the output of the signal conditioner. The photo-
sensitive device 1is a part of the cable assembly; the five
volt excitation voltage is to be provided by the telemetry
unit. The source resistance of the photosensitive cell
during the application of the pulse is no more than 100 ohms.

3. The transient voltages described above are expected to occur prior
to the appearance of the steady state pressure reading and thus
the 4 volt pulses will remain within full scale limits. 1In the
event one of the transients occurs while a pressure reading is present
that pulse can exceed the full scale reading.

LY

SIZE | ORAWING NO.

A A000223

mtn|§ or

-



- . - nw!-w!nnl!n!!-lu-p--u---n-u-u--—--n-puumw-qg
r i —

r v RE VISIONS

- ———— | ———
srm | DESCRIPTION | pat- T appRroven

.- .‘--‘.-1‘

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

channel No. 17, Pitch Head Position, and Channel No. 18, ‘aw Head Position

5 Frequency Accuracy
Transfer Function Input Response Input <% 3

(For E, = 0 - 5 Volts) E = OV B =5V (Hz ) Impedance Full Scale)

E = .1E ov 50V 250 1 Meg 3

Comments:

A 50 + .5 Vdc excitation voltage 1is required for this measurement

after launch. The K regulated voltage (channel 12 input) can be

used as the source of this voltage provided no more than 7 milli-
amperes is drawn from this supply. Head position potentiometers provide
a resistance to ground of 20K each or 10K for the parallel combination.
The excitation voltage shall be applied upon the removal of "First
Missile Motion" voltage (28 + 4v).

Channel 19 - Rate Gyro Power

Frequency Accuracy

Transfer Function Response Input (% of

(For E. = 0 - 5 Volts) E_ = OV E, =5 (Ex) Impedance Full Scale)

Eo -125 Ei OVrms HOVrms 250 1 Meg 3

Comments:

Double-ended measurement

e

A A000223 j
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AIM-4F AND AIM-4G BASIC MEASUREMENT LIST (Continued)
NOTES:

1. For "Transfer Function" column, E_ = signal conditioner
output voltage; E1 = signal conditioner input voltage.

2. In "Input" column, V indicates steady dc or slowly varying

dc voltage level. See "Frequency Response" column for
required data response.
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AIM-4F SPECIAL MEASUREMENT LIST (Revised)

Channel 20 - Gate

"usher Pulse (GPP)

Source Resistance:

Nominal Input:

J301-B
190 Ohms
-1.5 volt pulse,

1.5 us wide
Pulse Measurement Threshold: =19 4 +& ¥elt
Transfer Function: Input Qutput
Pulse Absence 0.5 + .25 volt .
1.2 us pulse 1l volt E
1.8 us pulse 5 volts I
Frequency Response: 250 Hz

Input Resistance:

Input Capacitance to Ground: 100 pf (Maximum) (See Note 6)
Accuracy: + 5% :
Special Requirements: Linear volts/us scale

10K (Minimum)

between 1 V and 5 V

outputs.
SIZE | DRAWING NO. G ! é
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AIM-UF SPECIAL MEASUREMENT LIST (Revised)

Channel 21 - Pre-Launch:

(Continued)

Missile Range Gate (MRG)/Radar

Range Gate (RRG), Relative Pulse Position

Post-Launch:

Test Points:

Source Resistance:

Nominal Input:

Pulse Measurement Threshold:

Transfer Function:

Pre-Launch:

Post-Launch:

MRG/GPP Relative Pulse Position

GPP
MRG
RRG

J301-B
J501-8
J301-C
GPP

MRG
RRG

190 Ohms
50 Ohms

50 Ohms (See Note 2)

GPP
MRG
RRG

-1.5V, 1.5 us
+4.5V, 1 us

+28v, .5 us

GPP
MRG
RRG

-.75 + .1V
2.0 + 0.25V
15 + 1V

B, = 2.5 (T, - Ty)

(See Note U4)

+ 2.5 volts

E, = 2.5 (T3 - Tl) + 2.5 volts
(See Note 4)

where:
T1 = MRG leading edge

T, = RRG leading edge

=
]

GPP trailing edge

| oate | aeeroveo
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! Channel 21 - (Continued)

Frequency Response:
Input Resistance:

Input Capacitance:

Accuracy:

Special Notes:

e e - cmrane e

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

250 Hz

10K minimum (each pulse)

GPP -~ 100 pf (max.) (See Note 6)
MRG -~ 100 pf (max.) (See Note 6)
RRG - 400 pf (max.)

+ 5%
1. RRG and GPP pulse trains do not

occur simultaneously

2. RRG 1is capacitor coupled with

.003 uf as shown below:

.003 uf
o { |— J301-C
50 ohms
By
SIZE | ORAWING NO. 4
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AIM-4F SPECIAL MEASUREMENT LIST (Revised)
(Continued)

Channel 22 - MRG/Target Video

Test Points:

Source Resistance:

Nominal Input:

Transfer Function:

Pulse Measurement Threshold:

Frequency Response:
Input Resistance:

Input Capacitance:

Accuracy:

MRG J501-S

Tgt Video J501-E

MRG 50 Ohms

Tgt Video 795 Ohms

MRG +4.5V, 1 us

Tgt Video +1V, .75 us (Unloaded)

E, = 2.5 (T, - T,) +2.5 “olts

(See Note 4)
where:
Tl = MRG leading edge and
T, = Tgt video leading edge

MRG 2.0 + 0.25V
Tgt Video .5 + .1V

250 Hz
10K minimum (each pulse)

100 pf maximum (each pulse)
(see Note 6)

+ 5%

AO00223
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AIM-4F SPECIAL MEASUREMENT LIST (Revised)
(Continued)

Channel 23 - Target Video Presence

Test Point: J501-E
Source Resistance: 795 Ohms
Nominal Input +1V, .75 us
Transfer Function: Ein Eout
Pulse Absence 1.0 Volt
Video in 2.5 Volts (See Notes Below)
Low Noilse
Video in 4.0 Volts (See Notes Below)
High Noise
Frequency Response: 250 Hz
Input Reslistance: 10K (minimum)
Input Capacitance: 100 pf (maximum) (See Note 6)
Accuracy: + 5%
Notes:

1. The video pulse 1s to be sensed at a threshold level above the
noise. The threshold level is to be varilable using a potentiometer
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 treated as a valid input signal.

no

Low noise 1s defined as any amplitude value from O to 1.0 volts

peak to peak with a bandwidth of 5 + 1 MHz.

3. High noilse is defined as any amplitude value from 2 to 8 volts
peak to peak with a bandwidth of 5 + 1 MHz.

4, Transition from low noise to high nolse state is to occur at
1.5V + 0.5V.

5. The video pulse can be as high as 5 volts peak.
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AIM-4F SPECIAL MEASUREMENT LIST (Revised)

(Continued)
Channel 24 - Diode Bias
Test Point: TP701
Source Resistance: 200 Ohms
Nominal Input: +«5 Veolt dg¢

Transfer Function:

Frequency Response:

Input Resistance:

Accuracy:

o

250 Hz

E =5 Ei Volts

10K minimum

+3%

AO00223 .

m?v;J

.




REVISIONS

DESCRIPTION

| oate | aeeroveD

=

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

Channel 25 - RF Channel Select

Test Point:

Nominal Input:

Transfer Function:

J741-8

Source Resistance: 1 Meg

-60 to -85 Volts, dc

o
Frequency Response: 30 Hz

Input Resistance: 10 Megs (minimum)
Accuracy: + 3%

Special Requiréments: 1 Meg source resistance t

E, = .20 (By + 85) Volts

o hoe
C €

included in transfer function;

accuracy requirement applies to

internal telemetry unit circuits

only. See Note 7.
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AIM-U4F SPECIAL MEASUREMENT LIST (Revised)

(Continued)
Channel 26 - AFC Dither
Test Point: J741-8
Source Resistance: 1 Meg
Nominal Input: 2:5 | SR (system untuned)

700 mv rms (system tuned)

Transfer Function: Eo =0 E1 + 2.5 Volts

Frequency Response: 250 Hz

Input Resistance: 10 Megs

Accuracy: 4+ 3%

Special Requirements: 4. Plthan fr;quency 19 75 HE .
2. Input has -90V maximum dc

level

3. Include voltage division by
feedthrough capacitor and
loading effect of channel 25
in transfer function. 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 first pulse sensing circuit (Comparator).

SIZE | ORAWNG
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AIM-4F SPECIAL MEASUREMENT LIST (Revised)

Notes:

05

All pulse width values are referenced to fifty-percent pulse
amplitude, unless otherwise stated.

"Source Resistance" specifies the output resistance of the
missile circuitry associated with the test point.

"Input Resistance" specifies the minimum allowable input resis-
tance of the signal conditioner circuitry.

"(Ti - Tl)" is positive if T, occurs before T, and negative if
Ti occurs before Tl' Ti is T2, T3, or TM. Units of time dif-
ference are in microseconds.

"Nominal Input" is nominal input voltage to the signal conditioner.

The total input capacitance on the test point of signal conditioner
circultry of all channels shall not exceed 100 pf.

Equivalent circult of Test Point J741-S:

RS J?u‘l“s
— AW >>
1 Meg i [ >
E1 c* in
C*¥ = Feedthrough capacitor in TM unit.

Eo is signal conditioner output voltage. Ej i1s signal conditioner
input voltage, except where otherwise stated.

SIZE | DRAWING

Al 1000223

s 30 >




gt b i S e P i e . . o
Fr T ——

1 REVISIONS
sve. | DESCRIPTION | oare | aeemoven

AIM-4G SPECIAL MEASUREMENT LIST (Revised)

Channel 20 - Trigger Loop

Test Points: J2610 - E, D

Conditioner to consist of resistor network energized by internal
telemetry +28 volts and a differential amplifier. From +28 volts
to ground, attach the following series combination: 250K, 50K,
200K, and 100K. 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 response to be 250 Hz. See note 1.
Input resistance to be 1 Meg ohm in each leg.

Channel 21 - Roll Damping

Test Point: P2301 - A, C

Source Resistance;: 51K

Transfer Function: E0 = ,2%0 (EB ~ EA) + 2.5 volts
Input/Output Range: For k= ov, E, = .5V

Eg =-9.5V

For E0 = 5V, EA = -g.5V

EB = 5V

Frequency Response: 100 Hz
Minimum Input Resistarce: 1 Meg
Accuracy: + 3%

Note: Input voltages EA and EB can have -150V transients during
tum-m .




REVISIONS

sym. |

DESCRIPTION | oate | aeerovep

AIM-4G SPECIAL MEASUREMENT LIST (Revised)

Channel 22 - Antenna Gyro Power

(Continued)

Test Points:
Source Resistance:
Transfer Function:

Input/Output Range:

Frequency Response:
Input Resistance:
Accuracy

Special Note:

Channel 23 - Antenna Speed

Test Point:

Source Resistance:
Transfer Function:
Input Pulse:
Frequency Response:
Input Resistance:
Accuracy:

Special Note:

J2102-12, 14
100 Ohms
E,= -05 By (rms)

For Eo = 5V, Ei = 100 V(rms)@ LOO Hz

4O Hz
1 Meg
+ 3%
Double-ended measurement; i.e., E1 is
voltage difference between test point

J2102-12 and test point J2102-14.

J301-c

100 Ohms

Classified CONFIDENTIAL

3V, 200 us (Sense at 2 + 0.2 volt level)
10 Hz

50K (minimum)

+ 3%

Value and accuracy of Eo to be independent
of variations in input pulse width.and

pulse amplitude.
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AIM-4G SPECIAL MEASUREMENT LIST (Revised)

Channel 24 - Pitch Damping

Test Points:
Source Reslistance:
Transfer Function:

Input/Output Limits:

Frequency Response:
Input Reslistance:
Accuracy:

Special Note:

(Continued)

p2301~F, D
51K
R, = 5 (EA - Ey) + 2.5 volts

For Eo = 0V, EA = VO ~2.5V

EB oY +2.5V

For E_ = 5V, E

f
<

s = ¥y +2.5V

E, = V_ «2.,5V
where:

‘A)Q(-BO volts

100 Hz

1 Meg

+3%

K

A is voltage at P2301-F

EB is voltage at P2301-D

-

A A000223
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AIM-4G SPECIAL MEASUREMENT LIST (Revised)

(Continued)
Channel 25 - Yaw Damping
Test Points: P2301-K, H
Source Resistance: 51K
Transfer Functlon: B, % .5 (EA - Eg) +2.5 volts
Input/Output Limits: For Eo = 0V, EA ='Vo -2.5V
. EB = VO +2.5V

For Eo = 5V, EA = N_ +2.5V
EB = V0 ~2.5V
where:

V, % -80 volts

Frequency Response: 100 Hz

Input Resistance: 1 Meg

Accuracy: +3%

Special Note: EA 1s voltage at P2301-K
EB is voltage at P2301-H

.ﬂll NO. ;t::;:
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AIM-4G SPECIAL MEASUREMENT LIST (Revised)

(Continued)

Channel 26 - Carrier Signal
Test Point: J401-N
Source Resistance: 3.43K
Transfer Function: E, = 2.5 E{ (rms) Volts Sine Wave
Input/Output Limits: For Eo = OV, Ey = O Vopge

EO = SV, Ei = 2 Vrms
Frequency Response: 250 Ha
Input Resistance: 1 Meg (minimum)
Accuracy: + 3%
Special Requirements: Test point is capacitor coupled with

.001 uf (see Note 2). Telemetry
load capacitance for this channel
shall be less than 50 pf to minimize
its effect on the transfer function.

Al 2000223
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AIM-4G SPECIAL MEASUREMENT LIST (Revised)
Notes:

l. The Channel 20 resistor network is as follows:

J2610-E

J2010-D

+28 Volts

Differential

0.001 uf JUO1-N

Amplifier i

R,
ﬁkp_ To Signal
| NNy g
3.43K ' it Conditioner
* e
By gR 3
C* Telemetry capacitive load
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AIM-4G SPECIAL MEASUREMENT LIST (Revised) ‘

Notes: (continued)

3. All pulse width values are referenced to fifty-percent pulse
amplitude, unless otherwise stated.

4, "Source Resistance" specifies the output resistance of the
missile circultry associated with the test point.

5. "Input Resistance" specifies the minimum allowable input resis-
tance of the signal conditioner circuitry.

6. "Nominal Input" is nominal input voltage to the signal conditioner.

T E0 is signal conditioner output voltage. Ei is signal conditioner
input voltage, except where otherwise stated.
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VHF FM TRANSMITTER

Vector an AYDIN COMPANY

T-1202 Series

2 Watts Minimum Power
High Efficiency

Meets IRIG 106-71
Minimum Size and Weight

% actual size

The Vector T-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 vehicles.

The transmitter is contained in a sealed aluminum case. Special circuits in the transmitter provide
protection against damage when operating into a shorted or open load; and protection against
damage resulting from reversal of the operating power leads. The T-1202 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.
ELECTRICAL SPECIFICATIONS

POWER OUTPUT: 4 watts nominal at 25°C,
2 watts minimum over environment.

OUTPUT \MPEDANCE: 50 ohms.

FREQUENCY RANGE: 215 to 260 MHz.

OUTPUT FREQUENCY STABILITY: IRIG
106-71 (+0.003%, including drift due to en-
vironment available on special order.)
CARRIER DEVIATION: +125 kHz nominal.
TYPE OF MODULATION: True FM.

50 ohms to 100 kil-
(20 kil-

INPUT IMPEDANCE:
ohms, shunted by 25 pF maximum.
ohm min std.)

MODULATION SENSITIVITY: 0.5 voit rms
{£10%) for 125 kHz deviation.

FREQUENCY RESPONSE: 100 Hz to 125
kHz t1.5 dB (dc coupling and response to 1
MHz available).

MODULATION DISTORTION: Less than 2%
for 100 kHz deviation at 10 kHz modulating
frequency.

LINEARITY: $1% of best straight line for 125
kHz deviation measured at 10 kHz modulating
frequency.

HARMONIC AND SPURIOUS OUTPUTS: In
accordance with IR1G-106 71

NOISE: Less than 1 kHz p-p equivalent noise
deviation when tested under vibration.

POWER REQUIREMENT: 450 mA maximum
over the specified supply voltage and environ-
mental range.

INPUT VOLTAGE: 28 4 Vdc.

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

Main Offices & Plant: Newtown Industrial Commons, Newtown, Pa.




T-1202 Series
ENVIRONMENTAL SPECIFICATIONS

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

HUMIDITY: 90% relative humidity.

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

VIBRATION: 0.4 inch double amplitude, 5 to
50 cps; 20 g from 50 cps to 2000 cps in each of
three major axes.

SHOCK: 100 g for 11 milliseconds in any
plane.

ACCELERATION: 100 g in any piane.

MECHANICAL SPECIFICATIONS

SIZE: See outline drawing

WEIGHT: 15 ounces.

MOUNTING: Clearance holes for four No.
6-32 mounting screws on 2.2 inch by 3.2 inch
centers. Available with adaptive mounting plate
for interchangeability with prior models.

CONNECTORS: Power connector, Bendix
PT1H-8-4P. RF output, TNC 7/16-28THD.
Other connectors available.

-

RF OQUTPUT CONNECTOR
TNC 7/16-28 THD

¢

NOTES
© ALL DIMENSIONS IN INCHES
2 DO NOT SCALE DRAWING

FOR ™ 632
SCREw (1 0F &)

|

TD-4114 }

POWER
CONNECTOR !
BENOIX | g
PTIN 8-4FP l 1

ORDERING INFORMATION

When ordering specify Vector model number T-1202, part number 27064003, and exact operating
frequency in megahertz. For special applications or additional intormation, contact Vector or the

nearest sales representative.

Bulletin No. 27064-3/6-72-3M/Printed in US.A,

Vector an AYDIN COMPANY
Phone 215-968-4271/TWX 510-667-2320
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UHF TELEMETRY TRANSMITTER
T-102S/L Series

Vector an AYDIN COMPANY

2 Watts Minimum Power

L- and S-Band Models

Minimum Size and Weight

Meets Latest IRIG Specifications
for Stability and EMI

Wideband Response DC to 1 MHz
Internal Output Circulator

u |nternal Power Line Regulator

% actual size

The Vector T-102 Series UHF Transmitters are designed for operation in aerospace environments
where size, weight and power efficiency are critical.

These transmitters incorporate the most advanced component technologies. Extensive utilization is
made of recently developed integrated circuits to enhance overall unit performance. Sophisticated
circuit techniques based on many years of experience in RF circuit design are employed providing
exceptional performance specifications. The T-102 series transmitters offer superior modulation
characteristics: i.e., frequency response from DC to 1 MHz, deviation sensitivity of + 750 kHz/volt
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
assuring uniform performance over the entire allowable input voltage range and compliance to
power line conducted susceptibility and interference requirements.

The standard T-102 transmitter specifications meet the requirements of the majorit, of telemetry
applications. Numerous modification can be accommodated and additional features incorporated
to meet specific customer requirements.

I ELECTRICAL SPECIFICATIONS

| T-102 performance specifications are in HARMONIC AND SPURIQUS OUTPUTS: In
accordance with the latest requirements of the accordance with IRIG 106-66.

telemetry ranges as well as all applicable IRIG
standards.

MODULATION CHARACTERISTICS
MOD N TYPE: FM (PM available).
OUTPUT CHARACTERISTICS DEGILATION RYPE: ENIEN s

IMPE E: 50 ohms to 100 kilohm.
AF POWER OUTPUT: 2 wetts minkrum into. N0 INPEDANG s e

50 ohm load with VSWR up to 1.5:1. DEVIATION SENSITIVITY: T-102/S, up to
+ 750 kHz/volt rms. T-102/L, up to * 500

s i int load
RF LOAD: Stable operation into any loa KizAvoiE e

impedance. Output circulator allows
continuous operation into open or short circuit. FREQUENCY RESPONSE: DC to 1 MHz

+1.0d8.
OUTPUT FREQUENCY: Crystal controlled

center frequency for S-band (between DEVIATION CAPABILITY: T-102/S, *900
2200-2300 MHz) and for L-band (between kHz maximum. T-102/L, + 500 kHz maximum.

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

OUTPUT FREQUENCY STABILITY: line for; T-102/S, £750 kHz deviation;
+ 0.003% of specified, including setting toler- T-102/L, £ 500 kHz deviation.
ance and drift due to environment.

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

Main Olfices & Plant. Newtown Industrial Commons, Newtown, Pa
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; RF QUTPUT CONNECTOR
TNC 7/16-28 TnD

NOT

AL
2 DO NOT SCALE DRAWING

~ MOUNTING HOLE
FOR ™ g 32

L OIMENSIONS (N INCHES

SCREw (1 OF W)
e ¢ e
) =
] T
K S : 2300 saif - 1 300 -
TOTAL HARMONIC DISTORTION: 1.0% ENVIRONMENTAL
maximum for; T-102/S, + 500 kHz deviation; SPECIFICATIONS

T-102/L, * 330 kHz deviation.
POWER SUPPLY CHARACTERISTICS

INPUT VOLTAGE: 28 + 4 volts, (29 * 4 volts
with optional reverse polarity protection).

INPUT CURRENT: 1.0 amp maximum.

All performance specifications will be met
under the following conditions:

BASEPLATE TEMPERATURE: -25° to

+85°C.

VIBRATION: Sinusoidal at 20g from 20 to
2000 cps in each axis.

MECHANICAL SPEC'F'CAT'ONS SHOCK: 1/2 sine at 50g for 11 milliseconds in

SIZE: 3.5 x 2.5" x 1.5"
nectors.

excluding  con-

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

WEIGHT: 16 0z. maximum.

each axis.
ACCELERATION: 100g, each axis.
ALTITUDE: Unlimited.

CONNECTORS: Modulation and  Supply,
Bendix PTO2H-8-4P; RF output, TNC female.

QUALITY CONTROL AND PRODUCT ASSURANCE

The Vector T-102 Series transmitter is manu-
factured under strict Quality Control proce-
dures in accordance with the requirements of
MIL-Q-9859A. Additionally, all semiconductors
and integrated circuits used in the T-102 are
subjected to intensive component precondi-
tioning procedures. Each assembled unit is fully
tested to a comprehensive Acceptance Test
procedure which includes full performance

ORDERING INFORMATION

testing at the thermal extremes.

Vector has participated in numerous “‘hi-rel”
aerospace programs which have required
exhaustive component screening, precondi-
tioning and selection procedures. These “hi-rel”
procedures or specific customer generated
requirements can be invoked in the manu-
facture of the T-102 series transmitters if
necessary.

When ordering specify model number (T-102/S 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/Printed in USA

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

REPRESENTATIVE




AIRBORNE COMMUTATOR
CSV-100 Series

Vector an AYDIN COMPANY

il

D o )+

3 2 = PAM, PDM, RZ, NRZ

E s Expandable Channel Capacity
: ‘E = Solid State Reliability
a | 2 s Rates to 100,000 Hz
” » s Fully Potted, Ruggedized, Flight Qualified

VWV o)
e ———_-

Vector CSV-100 series airborne solid state commutators are versatile, rugged units designed to pro-
vide an accurate, stable telemetry pulse train in standard IRIG or special formats. Modular design
flexibility permits PAM or PDM outputs, RZ or NRZ. The flexible MOSFET design ofters a wide
variety 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 applications, and special ordnance design techniques permit shock
protection up to 43,000 Gs. Small size, light weight, expandable channe! capacity, and
flight-qualified solid state circuitry make Vector electonic commutators ideal for aerospace
telemetry programs.

PAM/PDM SPECIFICATIONS

PAM CHARACTERISTICS
OFFSET: +5 millivolts maximum (common vided. The master pulse has an amplitude
to all channels). equal to the full scale signal output and a

duration of 1.5 T. (Where T = channel
period.) The stability of the pedestal and
master pulse levels is +0.2%.

SCATTER: *+1 millivolt maximum (channel
to channel variation).

CROSSTALK: +0.1% including the case with
over-voltage on adjacent channels.

LINEARITY: Less than 0.05% deviation
from best straight line.

GAIN: 0.9975 +0.0025.

OUTPUT FORMAT: Standard-NRZ (100% Positive A maximum of

i duty cycle) and RZ (50% duty cycle) Overvoltage :?l "°': sbove
formats per telemetry standard IRIG 106-66 e

In the RZ format a negative pedestal equal to Negative Between zero and
25% of deviation range for one-half the Overvoltage ;"9""" pedestal
duration of each channel time slot is pro by

OUTPUT LIMITING: Provisions are made
such that outputs corresponding to channels
where overvoltages exist are limited as
specified in the table:

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

‘ ) Main Offices & Plant: Newtown Industrial Commons, Newtown, Pa
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Vector an AYDIN COMPANY

PDM CHARACTERISTICS

PDM FORMAT: Standard—-PDM pulsetrain is
in accordance with telemetry standard (RIG
106-66. An i...ernal frame synchronization
consisting of a pulse gap equal to two
channel periods in duration is provided.
Simultaneous PAM and PDM outputs, each
brought out on a separate connector pin, can
be provided.

PDM PULSE WIDTH: Zero and full scale
POM pulse widths are factory adjusted
within the limits of the following table. If
required, the zero and full scale pulse width
adjustment potentiometers can be made
accessible permitting external adjustment
within the ranges indicated in the table.

Channel Rate -PPS

112.5 900
Zero Level (microseconds) | 720 +200 90 *30
Full Scale Level 5600 $400 700 50
(microseconds)

OUTPUT RISE AND FALL TIME: Two (2)
microseconds maximum, as measured be
tween 5% and 95% points.

PDM LINEARITY: Deviation from best
straight line will not exceed *0.1% of the
dynamic range.

PDM PULSE WIDTH STABILITY: 1%
maximum of the dynamic range over the
temperature range.

PDM JTTER: Less than *0.1% of the
dynamic range.

PDM PULSE AMPLITUDE: Standard POM
output pulse amplitude is +5 *0.5 Vdc. If
required, an externally accessible poten
tiometer can be provided permitting external
pulse amplitude control between +1.0 and
+6.0 Vdc.

OUTPUT LIMITING: Provisions are made
such that outputs corresponding to channels
where overvoltages exist are limited as
specified in the table:

PDM 1125 PDM 900
Samples/Second Samples/Second
Positive A maximum of A maximum of
QOvervoltage | 960 microseconds | 120 microseconds
added to full scale | added to full scaie
Negative 400 microseconds | Minimum 50
Overvoltaae | minimum duration | microseconds
duration

ELECTRICAL SPECIFICATIONS

(All specifications are subject to verification at
time of order.)

NUMBER OF CHANNELS: 30, 45, 60 and 90
channels per pole are standard. Any number of
channels specified by customer can be provided
as an option. Programming, if required, is
accomplished by jumper connections on an
external connector.

NUMBER OF POLES: Standard-One or two
poles.

SAMPLING RATE CHARACTERISTICS

CHANNEL RATE: Standard-IRIG rates of
112.5 and 990 pps. Optional -Any channe!
rate specified by customer up to 100K pps

FRAME RATE:

Channel rate

Frame rate
Number of channels frame pole

SAMPLING RATE STABILITY: *2% over
the specified temperature range

Provision for disconnecting the internal clock
and advancing with an external clock can be
provided

INPUT CHARACTERISTICS
INPUT SIGNAL VOLTAGE RANGE: Stan
dard 0 to +5Vdc. Optional—Any 5 volt span
in the 5Vde to +5Vdc range.




INPUT IMPEDANCE:

During SamplinglDuring Non Saminling Primary
Channel On Channel Off Powaer O

H megohims 10 megohms 10 megohims
minimum i e

BACKCURRENT: 'O H microampere maxi
mam  during samphing. 102 macroampere
maximum during non sampling over the tem
perature range

OVERVOLTAGE: «1h to 1h Vde with no
effect on accuracy of other channels and no

permanent damaqge

OUTPUT CHARACTERISTICS
OUTPUT IMPEDANCE:  Standard 1000
ohms maximum tor PAM and POM outputs
Lower output impedances optional

SHORT CIRCUIT PROTECTION: No per
manent damage will result when the PAM o1
POM output is shorted ta qround

POWER REQUIREMENTS
VOLTAGE: 128 1 3V

DRAIN:  Fifty (50 muflamperes  typeal
Exact deain depends on number of channels

and options specitiod

REVERSE VOLTAGE PROTECTION No
permanent  damage  will result when  the
polarity of the imput power s rever sexd

POWER LINE NOISE: Maximum noise i
duced across a 1.0 ohm resistor i serfes with
the input power line will he 30 millivolts
peak

GROUND CONNECTIONS: Swnal ground
and 28 volt power return are cantmon unless
otherwise specitiod  Chassis qround s Aso
lated and Drought out on a separate con

nector pin

AUXILIARY SYNC PULSE: A pulse from
an internal hioh impedance soutce s gen
seatexd each frame and s brought out through

CSV-100 Series

4 connector pin tor synchronizing external

bench test and or auxthiary equipment

ENVIRONMENTAL SPECIFICATIONS

TEMPERATURE:  Opetating 25°C to
WBHTC Storage  607C to H1257C AlLunits

tested to actual operating tempetature tange

specified by customer - Optional operating
HH'Cto H1107C

TEMPERATURE SHOCK: No restiictions

RELATIVE HUMIDITY: To 9% relative

humidity

AL TITUOE - Unliated

SHOCK: 100 G's tor 11 41 millisecond dura
fion, any axis

VIBRATION: 10 10 2000 Hz at 25 G's peak,

any ants

ACCELERATION: 100 G's steady state, any
axiIs

RADIO INTERFERENCE: MIL 126600

STORAGE LIFE: b years

MECHANICAL SPECIFICATIONS

MOUNTING: Per outhine drawing

SIZE Por outhne drawing  Note that the
depth vares according to number of channels

and output formats specitied

WEIGHT: From 90 to 180 ounces depend
ma on number  of channels and  output

formats specitied

CONNECTORS. Hetmetically sealed, 25 pin
Cannon seties DRH connectors with screw
lock provisions are ased on units with up to
GO channels total For umits with greater than
GO channels. Cannon, double density, 52 pin
sories 2OB connectors are used Units with
hetmetically sealed, B0 pin series DOH con
nectors can be provided as an option with a
rosulting increase of 0438 inch in dimenson
1 and a 0 374 ineh increase i dimension W




X )
¢ 37
{3
D -1® © j
L2850 175 [
; 1 1
] Qe KO . *[@ ®
3 : - - +
i e — 19+ & X -
B | No. No. Dim X Connector Connector
i | Poles Channels Pos. Type
i
|
30 1.87% A.B Cannon DBH25P
! 45 2.160 AB Cannon DBH25P
: 1 60 2.455 A.B.C Cannon DBH25P |
a0 2.730 A8 Cannon 2DB52P '
]
30 2.160 A B Cannon DBH25P
]
45 2.445 A8 Cannon 2DB52P
2 60 3.015 ABC Cannon 20852f
90 3.585 *AB8CO Cannon 208562
3 For POM add 350" to the X dimension ior 1 pole
i units. Add 700" when both poles have PDOM outputs
Note. Asterisk (*) denotes W and L dimensions are
both 2.750 inches for this configuration. The
fourth connector, D is not shown.

ORDERING INFORMATION

4 Any CSV-100 series commutator/multicoder can be ordered using the following ordering format.

! For example, a 45-channel, 1-pole, 100% duty cycle (no pedestal) PAM commutator with a frame

{ 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 rate can be ordered
using the same format with specific numbers filled-in. When other special requirements, such as,
isolated signal ground and power return, externally accessible PDM adjustments, special packaging,
etc. exist, they should be indicated in narrative form. 3

SERIES X ~ X

==y [r___' |

SERIES NUMBE R OF NUMBER CHANNE L FORMAT
CHANNELS/POLE RAYE
- ok POLES (PPS) i
CSV 100 30 = i . PAM F\Z
45 1 9200 PAM NRZ
60 2 11256 POM
a0 PAMNRZ &
POM
PAM RZ &
POM
Bulletin 37200/ 7.69.3M / Printed in US A, REPRESENTATIVE
Vector an AYDIN COMPANY
Phone 215-968-4271/TWX 510-667-2320
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Bulletin VO124

- SC BUTTON CELL
Gulton NICKEL CADMIUM BATTERIES

Types VO.180SC, VO.250SC & vO.500SC

N

o

S

The new SC button cells from Gulton are
unique. . .they do not require restriction or
expansion constraint. The mechanically
sttanger cases and covers also eliminate
the need for supporting structures when
the cells are assembled into batteries. The
cells are stacked in heat activated plastic
tubing for insulation. This improved con~-
struction results in smaller, lighter weight
button cell batteries.

TYPICAL CELL DISCHARGE CURVES

ERmonElERaaRACERAEN
1 ‘ C=Discharge Rate
s & | T3 i
13 { thr 2lhrs dihrs hr i ]
f 12 TQEF !{SlmnlL ibo min $ “L‘L\‘\-N g
S 0 AL (fn 1 £ e
B0 s e 5
8ol *h—& o . —IN6Q min]
[ WEEs

N 1

10 20 30 40 50 60 70 80 90 100
% OF CAPACITY

TYPICAL CHARGING CIRCUITS

R CR
O—AW—Dp——
1oV
AC

O

=IRRERY

Nate: Transtormer
Ratio and Resistor R
to be chosen so that
Ig does not exceed
values specitied

Continued on reverve vde!

PO, — :
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TYPICAL SC BUTTON CELL BATTERY SPECIFICATIONS

(Available in any desired voltage on request)

L [ approX
BATTERY PART NO CATALOG [NOMINALIDIMENSION WEIGHT
TYPE ' NO. VOLTAGE| (inches)
£.015 (ounces)
C11452-2 2V0O.180SC 2.4 .659 .90
C11452-3 3v0O.180SC 3.6 951 1.36
C11452-4 4V0O.180SC 4.8 1.243 1.82
VO .180SC C11452-5 5V0.180SC 6.0 1.535 2.27
180 MAH Copacity | C11452-6 6V0O.180SC 7.2 1.827 2,73
Dia. 1.062+.010 C11452-7 7V0O .180SC 8.4 2.119 3.18
C11452-8 8V0O.180SC 9.6 2.411 3.64
C11452-9 VO . 180SC 10.8 2.703 4.10
C11452~10 | 10vVO.180SC 12.0 2.995 4.55
C11459-2 2V0O.250SC 2.4 .485 1.34
C11459-3 3V0O.250SC 3.6 .690 217
Cl1459-4 4V 0O .2505C 4.8 .895 2.68
VO .250SC C11459~5 5V0.250SC 6.0 1.100 8.35
250 MAH Capacity | C11459-6 6V0O .2505C 7.2 1.305 4.02
Dia. 1.430.010 | C11459-7 7V0O .2508C 8.4 1.510 4.69
C11459-8 8V0O.250SC 9.6 - Zt5 5.36
C11459-9 9VO.250SC 10.8 1.920 6.03
C11459-10 | 10vVO.250SC 12.0 2125 6.74
C11620-2 2V0O . 500SC 2.4 .835 1.83
C11620-3 3VO . 500SC 3.6 [ 2.76
C11620-4 4VO . 5008C 4.8 1.595 3.68
VO .500SC C11620-5 5VO.500SC 6.0 1.975 4.60
500 MAH Capacity | C11620-6 6VO . 5005C 7.2 2355 552
Dia. 1.430t.010 C11620~-7 7V0O .500SC 8.4 2.735 6.45
C11620-8 8VO .500SC 9.6 3.1t5 72.37
C11620-9 PVO . 5005C 10.8 3.495 8.29
C11620-10 } 10VO.500SC 12.0 3.875 .22
SC CELL SPECIFICATIONS
ELECTRICAL VO .180SC VO.250SC VO .5005C
Capacity (1 Hour rate): 180 mah 250 mah 500 mah e - _‘,"::"_A o e
*ChargingCurrent (1) 9-18 ma 12-25 ma 25~40 ma be maintained al full charge the
Trickle Charge Rate: 4-6 ma 5-8 ma 7-12 ma "'_“:‘l:"‘"’l"j""' fesecran: by woel
Cell Voltage During Charge: 1.4V 1.4V 1.4V : "h' ;
Maximum Peak Discharge Current: 3A 5A 7 .5A o
MECHANICAL
Diameter: .982 1.360 1.360
Thickness: .287 .200 .374
Weight: .40 ounce .59 ounce 1.02 ounce
r : DESTGNATION  Individual bot
— — - by the VO od b

”
/
“ oA rask

BATTERY POLARITY
RED END POSHNIVE

WHITE END NEGATIVE <)
I ove

Note el
heat activate
ol

hoge

26 GAGE

SOLDER UG

s

SPOTWELDED TO
ENOD PLATE

designated oy above

W e g WO S

Battery Division

Gulton Industries Inc.

Metuchen, New Jersey 08840
Phone: 201 548-2800 * TWX-710.998 0592

Printed in USA by GULTON INDUSTRIES, INC




APPENDIX C

QUALIFICATION TEST PROCEDURE
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APPLICATION REVISIONS

NEXT ASSY USED ON LTR DESCRIPTION DATE APPROVED

1.0 SCOPE
This procedure details the quality testing for the ARINC FMT-667

Telemetry Equipment,

5

9 NT N 5 Y

: CHIND.  agq0 @ Vector an AYDIN COMPANY
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2,0 APPLICABLE DOCUMENTS
2.1 MILITARY :
a. MIL-STD-810B
2.2 STANDARDS
a. IRIG 106-71
b. Vector Quality Assurance and Reliability Manual (QARM)
¢. 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 within the calibration due date spec-
ified on cach piece of equipment, 4
3.2 EQUIPMENT LIST
The equipment listed herein or its equivalent is L'equireq to perform
this test.
ITEM NOMENCLATURE MANUFACTURER MODEL NO,
P A ‘Fluke Diff. VM Fluke 883A
B Flectronic Counter Hewlett/Packard 5245-1,
C AC/DC Digital VM Dana 5400
D Audio Oscillator Hewlett/Packard 200CD
E Oscilloscope Tektironix 545, A, B
F Osc. Plug-in Unit Tektronix 53/54C, CA
G. PAM/PDM Comcheck Vector 845
H Power Supply E.D.C VS-11-N
I Power Supply Power Design 5015-S
J Power Supply Fluke 407
K Power Supply Hewlett /Packard 7108
L Test Transformer A.D.C. 224=211
M Radio Receiver D.E.I, TR711
N 50 ohm RT Load Bird
RF Coupler HHewlelt /Packard :
SIZE | CODE IDENT NO. | DRAWING NO. RLY
A 13923 61000550
SCALE l SHEET -  OF
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1

4.0
4.1
4- 1;1

4,1,2

4,1.3

4,2
4.2,1

5.0
5.1

50 1'. 1

VISUAL/MECHANICAL

VISUAL ' .

Examine the system for accuracy, location, and adequacy of the following

information:
a, Part Name ¢. Model Number
b, Manufacturer d. Serial Number

The system shall be inspected for the following:

a, Case and/or pins shall be undamaged.

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

c. Identification (lcttering) shall be distinct and completely filled.

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

e. Cover mounting plates shall be inspected to i’eri[y package seal,

f. Mounting screws shall not be burred, bent, or otherwise damaged,
Product identification shall be in accordance with specifications per
contract, ;

MECHANICAL

Dimensions

The syst2m shall be measured for conformance to the appropriate outline

drawings. After visual/mechanical is completed, fill out Section 1.
(Product Examination) as required by the Data Sheet.

GENERAL REQUIREMENTS

TEST CONDITIONS

Unless otﬁerwise specified, all tests shall be performed under the following
conditions:

a. Temperature: room ambient

b. Humidity: room ambient

¢. Pressure: room ambient

d. Power supply voltage: 28 :0,1 Vdc

e. Warm=~up time: 15 minutes

SIZE | CODE ICENT NO. } DRAWING NO.

A 13923 _ 61000530
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6.0
6.1
6,1.1
6.1.2

6.1.3

Test Sequence

a. Production ATP (Pre—Environﬁmntal ;\TP)
b. High. Temperature Test

c. Low Temperature Test

d. Temperature Shock Test

e. Post-Environmental ATP (same as a)

f. Pre-Environmental Functional Test

g. Vibration

h. Post-Environmental Functional Test

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

i. Shock

j. Post--Environmental Functional Test
k. Temper:ﬁure (Altitude Test)

1. Post--Environmental Functional Test -

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

n. Visual

TEST PROCEDURE

Meets ARINC paragraph 4. 2,2,

PRELIMINARY

For ease in testing, the paragraphs should be performed in the sequence
given, bl;t this should not preclude other sequencing in order to effect
more efficient usage of personnel or equipment.

Record &1l the serial numbers of the components as required by the

Datg Sheets. :
Connect the system in the test configuration as shown in Figure 1. Refer
to the conncctor pin assignment list (drawing 80002066) for the individual
circuit requirements. Mecasurements will be made using the Comcheck

potentiometric method.:

SIZE | CODE IDENT HO. | DRAWING NO.

A | 13923 #1030

REV |
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6.1.4

6.1.5

6.2
6.2.1

6. 2.2

6.2.3

Individual J1 contact numbers are referenced to the same number

stud on the test cable terminal boérd, and all connections for test-

_ing are to be made on these studs unless otherwise noted or directed,

Remove transmitter input plug P-1 and insert a lead with a pin ter-
mination to suit into J1-B. Connect the other end of this lead to the
Comcheck unit and osciiloscope with counter as required.

WARM-UP

All equipment must be on and have a minimum warm-up of 1/2 hour

or as much longer as required to achieve thermal stability of the test
voltage sources and equipment used. If particular equipment has a
manufacturers recommended stabilization period to meet their stated
accuracy, the manufacturers recommendations ére to be followed.

Set the following switches on the simulation control unit to the positions

listed (Ref. Figure 3).

S-1 SIGNAL POWER . OFF
-2 SIGNAL POLARITY NEG.
§-3 Dc REF. POWER OFF
S-4 Dc REF POLARITY - . REG.
S-5 Dc SIGNAL MODE ’ S.E.
S-6  Ac REF. MODE BIAS
S-7 Ac SIGNAL MODE S. E.

Set all variable voltage level controls on the test voltage sources to

0 volts (Ref. Figure 1).

Turn on the 28 Vdc system supply and adjust it to 28 V 20,1 Vdc output
with the system operating. 28 Vis applicd to J1~87 and ground to J1-12,
31, 32, 33, 37, 38, and 39. ;
Turﬁ on the dc battery simulation source and adjust it to 32 V 20,1 Vdc
output, This level is the unloaded output setting at this time.

Turn on the filament simulation oscillator and adjust to 25 V rims output
at 1600 1z with the system operating. Monitor P1~A transmitter plug

with a voltmeter, 28 Vde must be indicated before proceeding with testing,
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6.3 INDIVIDUAL CHANNEL TESTS i

6.3.1 Channel 1 AGC
6.3.1.1 Procedure

a. Select channel 1 on the Comcheck unit. Apply 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 on the Tektronix 545 using the
oscilloscope trace enhancement and delay potentiometer functions,
c. Turn S-1 on,

d. Set signal supply to 0 Vdc. The Comcheck should indicate 0 V
+0,15 Vde .

e. Set signal supply to 5 Vdc. The Comcheck should indicate 2.5 V
40,15 Vde. ‘ %
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 J1-31 GND,
b. Set the oscilloscope as in 6.3.1.1 b, !

c. .Set simulation switches as follows:

S-1 OFF
- 8-2 NEG.
S-3 ON
S-4 NEG,
§-5 S. E.
S-6 BIAS
S=7 S. E.

d. Set the bias supply to 50 Vde,
e. Set the signal oscillator to 0 V, The Comcheck should indicate

0V 0,15 Vde.
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6.3.2,1

6.3.3
6.3.3.1

Procedure (continued)

f. Set the oscillator to 30 V p-p @ 180Hz'. The Comcheck should indicate
2,5 V 20,15 Vde,

g. Set the oscillator to 60 V p~p. The Comcheck should indicate 5.0 V
+0,15 Vde,

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

Channels 3 and 4, Pitch and Yaw Error

Procedure

a. Select channel 3 on the Comcheck unit. Apply the DC TEST (+) to
J1~54 and (=) to J1-55. Use the Fluke Power Supply or equiva- ~
lent supply for the signal.

. b. Set the oscilloscope as in 6.3.1.1 b,

c. Set the simulation switches as follows:

S-1 ON
§-2 POS
S-3 ON
S-4 POS
S-5 BAL.
S-6 BIAS
S-7 S.E.

d. Set the bias supply to 60 Vde.

e, Set the signal supply to 25 Vde. The Comcheck should indicate 0 V
40,15 Vde.

f. Turn S-1 off,

g. Turn S-1 on, place S-2 in the NEG position. The Comcheck should
indicate 5.0 \ to 20,15 Vde.

h. Record the readings of ¢, f, and g on the Data Sheet.

i.  Apply the DC TEST (+) to J1-36 and the (=) to J1-57.

b Selcqt channel 4 on the Comcheck unit,

k. Repeat ¢, e, f, g, and h as above for chan-el 1,
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6.3.4 Channels 5 and 6. Pitch and Yaw Summing

6.3.4.1 Procedure s

a. Select channel 5 on the Comcheck unit, Apply the DC TEST (+)
to J1-58 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 ¢, for channels 3 and 4.
d. Set the bias supply to 145 Vdc.

e. Set the signal supply to 120 Vde. The Comcheck should indicate
0 V0,15 Vde.

f. Turn S-1 off. The Comcheck should indicate 2,5 V 20,15 Vdc.
g. Turn S-1 on, place S-2 in the NEG position. The Comcheck should
indicate 5.0 V 20,15 Vdec. |

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

i. Apply the DC TEST (+) to J1-60 and the (~) to Jl-Gl._

j. Select channel 6 on the Comcheck unit.

k. Repcal ¢, e, f, g, and h as above, fox; cimnnel.ﬁ.

6.3.5 Channels 7, 8, 9, and 10, Flipper 1, 2,.3, and B

6.3.5.1 f’.rocedure _
a. Select channel 7 on the Comcheck unit., Apply the DC TEST (+)
to J1-62 and (=) to J1-63.
b. Set the oscilloscope as in 6.3.3,1 b,
c. Set simulator switches asin 6.3.3.1 ¢,
d. Set the bias supply to 77 Vde,
e. Set the signal supply to 30 Vdc. The Comcheck should indicate

0 V 0,15 Vde.

f. Turn S-1 off. The Comcheck should indicate 2,5 V 20, 15 Vde,

g, Turn S=1 on, place S-2 in the NEG position. The Comcheck should
| indicate 5.0 V 0, 15 Vdec.
h. Record the readings of e, f, and g on the Data Sheet,

i. Apply the DC TEST (+) to J1-64 and the (-) to J1-65.
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6.3.6
6l 3. 60 1

Procedure (continued)

j. Select channcl 8 on the Comcheck unit.

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

1. Apply the DC:TEST (+) to J1-66 and the (-) to J1-67.
m. Select channel 9 on the Comcheck.

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

o. Apply the DC TEST (+) 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,

Channel 11. "K" Unrecgulated

Procedure

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

J1-70 and the (=) to J1-31 GND.
b. Set the oscilloscope as in 6.3.3.1 b,

c. Set the simulator switches as follows:

8-1 ON

S-2 POS
S-3 OFF
S-4 POS
S=5 S. E.
S=6 BIAS
=7 S. E.

d. Set the signal supply to 295 Vdc. The Comcheck should indicate
0 V 0,15 Vde.

e. Set the signzﬂ supply to 345 Vdc. The Comcheck should indicate
2.5 V 0,15 Vde,

f. Set the signal supply to 395 Vde., Read 5,0 V 10; 15 Vdc on the
Comcheck,

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

SIZE { CODE IDENT NO. | DRAWING NO.

A 13923 61000550

REV

SCALE SHEET

==

OF

- -

FORM NO 110 €.005.2

e T ——

C-11




' AD=A055 339 ARINC RESEARCH CORP ANNAPOLIS MD F/6 9/6 1
AIM=4F AND AIM=46 TELEMETRY DEVELOPMENT PROGRAM. (U) |
MAR 73 J PILCICKI+ H BLAKE F09603=71=A=3749

UNCLASSIFTFD OARG=N3=2=1220 NL

202
il ...

—

—

END |
DATE
FILMED i
8 -7/8
DOC




"" T

— 58 3.2

=5
TR

(o0}

L The

N
»

|

= llli==

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS 1963 A




6. 3.7
6.3.7.1

6.3.8
6.3.8.1

Channcl 12, "K' Regulated

Procedure

a. Select channel 12 on the Comcheck unit. Apply the DC TEST (+)
to J1-74 and the (=) tq J1-31'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
0 V £0.15 Vde,

e. Set the signal supply to 240 Vdc, The Comcheck should indicate
2,5 V £0,15 Vde.

f. Set the signal supply to 260 Vdc. The Comcheck should indicate
5.0 V 0,15 Vdc. |

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

Channel 13, "C'" Regulated

Procedure

a. Select channel 13 on the Comcheck unit. Apply the DC TEST (+)
to J1-70 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-1 ON

s-2 NEG
S-3 OFF
S-4 POS
S=-5 v S.E.
S=-6 BIAS
S=17 S. E.

d. Set the signal supply to 120 Vdc. The Comcheck should indicate
0 V +0.15 Vdc.

e. Sct the signal supply to 140 Vde. The Comcheck should indicate:
2,5V £0,15 Vde.
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6.3.8.1

6.3.9

6‘ 3.9.1

Procedure (continued)

f. Set the signal supply to 160 Vdc. The Comcheck should indicate
5.0 V 40,15 Vdec.

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

Channel 14

a., Filament

b. Power Transfer Function

Procedure

a. Sclect channel 14 on the Comcheck unit.

b, Set the oscilloscope as in 6.3.3.1 b,

¢. Apply a momentary connection between J1-87 and J1-86. The
monitor of paragraph 6.2.5 must show the 32 V‘level of the battery
simulation supply, indicating power transfer.

d. Monitor J1-82 and J1-83 with the signal DVM in the ac mode.

e. Set the filament simulation oscillator to 0 V ac output., The

dc monitor of ¢ above must remain at its steady state reading.
observed in c.

f.  With the filament oscillator at 0 V output. The Comcheck should
indicate 0 V £0, 15 Vdc.

g. Set the filament oscillator to 12,5 V rms. The Comcheck should
indicate 2.5 V %0, 15 Vdc.

h. Set the filament oscillator to 25 V rms, The Comcheck should
indicate 5.0 V 0. 15 Vdec. ‘

i. Record the transfer verification of ¢ and the readings of f, g, and h
on the Data Sheet.

j. Momentarily open the battery simulation 32 V supply (+) lead. ’l‘hc'
monitor of ¢ shall show the system 28 V level, indicating transfer off
the battery supply.

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

tests,
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6,3.10
6.3.10.1

6.3.11

6.11.1

Channel 15, Roll Damping

Proccdure

a. Sclect channel 15 on the Comcheck unit, Apply the DC TEST (+)
to J1-84 and the (=) to J1-85,

b. Set the oscilloscope as in 6,3,3.1 b,

c. Sect the simulator switches as follows:

S-1 ON
S-2 POS,
RER ON
S-4 POS.
S=5 BAL.,
S-6 BIAS
S=7 S. E,

d. Sect the bias supply to 140 Vde, ;

e. Set the signal supply to 10 Vde, The Comicheck should indicate
0 V0,15 Vdec. ‘

f. Turn S-1 off, The Comcheck should indicate 2,5 V 40,15 Vde,
g. Turn S=1 on, place S-2 in the NEG, position, The Comcheck
should indicate 5.0 V 20,15 Vde.

h. Record the readings of ¢, f, and g on the Data Sheet,

Channel 16 HPS PRESSURE

Channel 16(1) PWR. PLANT START PULSE
Channel 16(2) FIRST MOTION PULSE
Channel 16(3) HPS SQUIB EVENTS
Procedure

a. Select channel 16 on the Comcheck unit,  Apply the DC TEST (+)
to J1-88 and the (=) to J1=-31 GND, Use an EDC box for the signal,

b. Set the oscilloscope as in 6.3,3.1 b,
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R
. 6.3.11.1 Procedure (continued)
¢. Set the simulator switches as follows;
’ S-1 ON
S-2 POS
S-3 OFF
S-4 POS
S-6 S. E.
S-6 BIAS
S=7 S. E.
d. Set the signal supply to ¢ Vde, The Comcheck shauld indicate
0 V +0,15 Vde,
e, Set the signal supply to 2,5 Vde, The Comcheck should indicate
2,5V 20,15 Vde,
f. Set the signal supply to 5.0 Vde, The Comcheck should indicate
5.0 20,15 Vdc, _
g. Record the readings of d, e, and { on the Data Sheet,
h, Set the signal supply to 2.5 Vde,
i. Apply a momentary connection between J1-87 and J1-86. The
monitor of paragraph 6, 2,5 must show the 32 V level of the battery
simulation supply, indicating power transfer,
j.  Apply a (H)28 V p pulse of approximately 100 milliseconds to J1-8G.
Observe a positive going pip on the oscilloscope display of channel 16.
k. Momentarily interrupt the (+) 28 Vde lead to J1-87, Observe a
positive going pip on the oscilloscope display of channel 16.
1. Apply a (15 V p pulse to J1-89, Observe a positive going pip on
the oscilloscope display of channel 16.
m. Record the pip verification of §, k, and I on the Data Shect.
| n. Momentarily interrupt the +32 Vde battery simulation supply and
observe that the system returns to +28 Vde of the system source,
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6.3.12
6.3.12,1

6.3.13
6.3.13.1

Channels 17 and 18

Procedure

a. Selett channel 17 on the Comcheck unit,  Apply the DC TEST (+)

to J1-90 and the (=) to J1-31 GND, Use the Fluke supply for the signal,
b, Set the oscilloscope as in 6,3,3,1 D,

¢. Simulator switch positions are to remain as in 6,3,11.1 ¢ for channel 16,
d. Set the signal supply to 0 Vde, The Comcheck should indicate 0 V
40, 15 Vde.

e. Set the signal supply to 25 Vde., The Comcheck should indicate
2,5V £0,15 Vde,

f. Set the signal supply to 50 Vde. The Comcheck should indicate

5.0 V 20,15 Vde,

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

h. Apply the DC TEST (+) to J1-91 and the (=) to J1-31 GND,

i. Select channel 18 on the Comcheck unit,

j. Repeat ¢, d, e, f, and g as above, for channel 18.

Channel 19, Rate Gyvro Power

Procedure

a. Select channel 19 on the Comcheck unit, Apply the ac test hi to
J1-92 and lo to J1-93,

b. Sct the oscilloscope as in 6,3,.3,1 b,

c. Set the simulator switches as follows:

S-1 OFF
S=2 ros
S=-3 OFF
S-1 POS
S=5 S. E.
S-6 GX\D,
S§=7 BAL
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6.3.13,1

6.3, 14
6,3, 14.1

Procedure (continued)

d. Set the signal oscillator to 0 V nutput; The Comcheck should
indicate 0 V 20,15 Vde,

o. Set the signal oscillator to 20 V' rms at 400 He, The Comcheck
should indicate 2,5 V +0,15 Vde,

f. Set the signal oscillator to 40 V rms at 400 Ha, The Comcheck
should indicate 5,0 V 20,15 Vde,

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

Channels 20 and 21, "X" and "Y' Vibeation_

Procedure

a. Select channel 20 on the Comcheck unit,  Apply the DC TEST (+) to
J1=1 and the (=) to J1=31 GND, Use an EDC box for the signal,

b. Setthe oscilloscope as in 6,.3,3,1 b,

¢, Set the simulator switches as follows:

} §-1 ON
] S-2 POS
| §-8 OFF
3 . S=4 POS
S=6 S, K,
S-6 GND
S=7 BAL
d. Set the signal supply to 0 Vde, The Comcheck should indicat o
0 20,135 Vde,
e. Set the signal supply to 2,5 Vde, The Comcheck should indicate
2.5 V 20,15 Vde,
: f. Set the signal supply to 5,0 Vde, The Comcheck should indicate
5.0 \" 20,15 Vde,
g. Record the readings of d, ¢, and { on the Data Sheet,
,‘ h. Apply the DC TEST (+) to J1-2 and the (=) to J1=31 GND,
4 {.  Select channel 21 on the Comcheck,
| §.  Set the signal supply to 0 Vide, 'l‘iw Comcheck should indicate
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6.3, 14,1 Procedure (continued) . ;
0 V #0.15 Vde, ‘
k. Set the signal supply to 2,0 Vde, The Comcheck should indicate :
] 2,5 40,15 Vde, |
1. Set the signal supply to 5,0 Vde, The Comcheck should indicate
5.0 10,15 Vde,
m. Record the readings of §, K, and 1 on the Data Sheet,
6.3.15 Channel 22, Antenna Gvro Power
6.3, 10,1 Procedure
a. Select channel 22 on the Comcheck unit,  Apply the ac test hi to
J1-3 and the lo to J1=4,
b, Set the oscilloscope as in 6,3, 3,1,
h ¢, Set the simulator switches as follows:
S-1 OFF
S=-2 POsS
S=-3 OFF
g S=4 Pos
S-5 B E
S=6 GND _
§=7 BAL f
d. Set the signal oscillator to 0 V output, The Comcheck should indicate !
0 V 40,15 Vde.
e. Set the signal oscillator to 25 V rms at 400 Hz, The Comcheck should
indicate 2,5 V 20, 15 Vde, '-7
f. Set the signal oscillator to 50 V rms at 400 Hz, The Comcheck should
indicate 5,0 V 20,15 Vde, . g
g, Record the readings of d, ¢, and f on the Data Shecet,
v
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6,3, 16

6.3,16,1

6.3, 17

6.3.17.1

Channel 23, Antenna Spead

Procedure

a. Select channel 23 on the Comcheck unit, Apply a pulse generator
to J1=5 and its return to J1-31 GND, Set this generator to produce a
double pulse - positive going first and then negative going - to simu-
late one cycle of ac,

b, Set the oscilloscope as in 6,3,3.1 b, Monitor the source pulse on
one channel of the oscilloscope, the commutator segment on the other.

Use alternate display.

¢. Set the signal pulse amplitude to +3 V p and - 3 V p to simulate 1 Hz

ac &V p=p squarewave with a 1,0 millisecond period,

d. For input-output conditions, refer to the classified supplement of

ARINC Research Specification A000223.

Channels 24 and 25, Ditch and Yaw Damping

Procedure

a. Select channel 24 on the Comcheck wt,  Apply the DC TEST (4)
to J1=6 and the (=) to J1-7. Use EDC box for the signal.

b, St the oscilloscope as in 6.3,3.1 b,

¢, Set the simulator switches as follows:

S-1 ON

N=2 POS
S-3 OYF
S=4 POS
N=bh BAL
S-6 GX\D
S=7 BAL
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6.3.17.1

6.3.18
6.3.18.1

Procedure (continued)

d. Set the bias supply to 0 Vde,

e. Set the signal supplyto 5 Vde, The Comcheck should indicate
0 V +0.15 Vde,

f. Open S-1. The Comcheck should indicate 2,5 V 20,15 Vdc.
g. Close S-1, Place S-2 in the NEG position, The Comcheck
should indicate 5.0 V 20,15 Vdec.

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

i. Select channel 25 on the Comcheck unit. Apply the DC TEST (+)
to J1-8 and the (=) to J1-9

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

Channel 26, Carrier Signal

Procedure

a. Select channel 26 on the Comcheck unit. Apply the AC TEST Hi
output to J1-10 and the Lo to J1-31 GND, ;

b, Set the oscilloscope as in 6.3.3.1 b,

¢. Set the simulator switches as follows:

S-1 OFF
S-2 POS
NER] OFF
S-4 POS
S=-5 BAL
S-6 GN\D
S-7 S.E.

d. Set the signal oscillator to 0 V output, The Comcheck should
indicate 0 V 20,15 Vdc,

e. Set the signal oscillator to 1 V rms at 1600 Hz, The Comcheck
should indicate 2.5 V 20,15 Vde,

f. Set the signal oscillator to 2 V rms at 1600 Hz, The Comcheck
should indicate 5,0 V 20,15 Vde,

g. Record the readings of d, e, and f on Data Sheet,
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6.3.19 A1-K1 and K2 Check .

6.0,19,1 Procedure

a, . Apply a momentary connection between J1-87 and J1-88, The

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

et

simulation supply, indicating pav er transfer,
b, Turn off the 28 V system supply. K1 and K2 are now de-cnergized,
Check for the following conditions:

! 1. J1=29 to J1=71 reads continuity with approximately
10 kilohms impedance,

2, J1-30 to J1=31 GND reads zero ohms (continuity),

3. J1=-34 to J1=-90 reads zero ohms (continuity),

4. J1=35to J1-91 rcads zero ohms (continuity),
¢. Turn on the 28 V system supplv,  All the above circuits should read
open circuit,

d. Record the verification of b and ¢ above on the Data Shect.

e. Momentarily interrupt the 32 \ battery simulation source, The
monitor of 6,2, 5 should indicate 28 Vde indicating system return to

the system 28 V power source,

6. 320 5 V Services Cheek
6. 3.20.1 Procedure
E a. Measure the voltage at J1-13, 44, and 45 referenced to J1-31 GND
I using the digital voltmeter, Record the readings on the Data Sheet,
6.4 R) LINK TEST %
6.4, 1 Preliminacy
i 6.4.1.1 Conncct the svstem in the configuration of Figure 2.
6o tsls2 Proccedur ¢

a. Perform the tests of paragraph 6.0 as required to satisy ARINC

paracraph 4, 2, 4,
¥ arag
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ENVIRONMENTAL TESTS
PRELIMINARY

Connect the system in the configuration of Figure 6, using the P-1
test cable of Figure 5 which is to conform to the input signal loading
of Table 11,

Turn on the 28 V power supply and set the output to 28 V +0,15 Vdc.
Turn on the radio receiver andtune in the transmitter. Sync the Tek-
tronix oscilloscope to the pulse train on the receiver video output
connector. Make a trial recording of 2 to 3 minutes duration on

CEC recorder, play it back monitoring the output on the oscilloscope.

If the plavback is normal, proceed with the testing, A summary of the

tests is given in Table 111,

PROCEDURE

Apply the following specified environments and methods-as documented
in attachment I, subcontract U6627 of ARINC.

Vibraion (ARINC 4.1,1.1)

The system shall be subjected to the vibration tests in accordance
with method 514 of MIL=-STD-8108, as follows:

Procedure 11

Part 2

Curve P (Figure 514=3)

This test calls for the following vibration levels:

Double Amplitude Displicement or ¢ Level Frequency Range
0. 2% S5 to 10 cps
1g 10 to 18 cps
0.06" 18 to 40 cps -
5g 40 to 2,000 cps
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T.2.4

High Temperature (ARINC 4,1,1.2)

The wnit shall be temperature tested in accordance with MIL-STD-8101,
method 501, Procedure I, with the following exceptions:

a. The ‘s.\'stem shall be stabilized at 85 #2°C for two hours prior to

the application of electrical power.

b. The unit shall be operated at 85 +2°C for one hour with data on all
channel outputs recorded,

Low Temperature (ARINC 4.1.1.3)

The unit shall be temperature tested in accordance with MIL-STD-810B,
method 502, Procedure 1, with the following additions:

a. Thetemperature in step 2 shall be =20°C and

b. The unit shall be operated in accordance with step 4 at -20°C,

Temperature Shocks (ARINC 4.1.1.4)

The unit shall be subjected to temperature shock in accordance with
MIL-STD-810B, method 503, Procedure I, except the temperature
profile shall be in accordance with paragraph 3.3.4 of attachment 1,
subcontract UGG27 quoted helow:

3.3.4 Temperature Shock

The telemet ry unit shall be capable of operation during and after

exposure to the temperature shock described in the diagram below:

2 Hours +-85°C
(Transition times
apr D N
+25°C are 10 £2 minutes)
e - B

2 Hours

Temperature Altitude (ARINC 4,1.1.5)

The unit shall be placed in a test chamber and allowed to stabilize for .
two hours at a pressure cquivalent to 50, 000 feet and a temperature of
-20°C. At the conclusion of the stabilization period, the unit shall be

operated for one hour, Data on all channels shall be recorded.
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7.2.6 Shock (ARINC 4.1.1.6)
The unit shall be shock tested in accord:u;ce with MIL-STD-810B, method 516, |
Procedure I. The shock table shall be calibrated to the fo]lowiﬁg specifications: |
Force: 50 g
Duration: 15 #2 MS
Shape: 1/2 Sine Wave

T3 After completion of all environmental tests, perform the test of paragraph 6. 3,

generating the test data to be shipped with the unit,
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TABLE I

! J-1 FUNCTION ASSIGNMENTS

2

i CONTACT FUNCTION CHANNEL !

" 1 X Vibration \ ' 20

*‘ 2 Y Vibration 21

; 3 Ant. Gyro Power 22 (+)

% i 4 Ant. Gyro Power L 22 (=)

i | .

| 5 Ant. Speed AIM-4G 23

| 6 Pitch Damping (+) ﬁ o 24 (+)

7 Pitch Damping (-) ; 24 (=)

: 8 Yaw Damping (+) 25 (+)

" ; 9, Yaw Damping (=) 25 (=) ‘i

J | 10 : Carrier Signal / 1600 Hz 26 i

]f 11 N.C.

| | 12 Shield Gnd.

| 13 N.C.

‘ by 14 Second Detector Video \ Pulses etc. 23 €

: i 15 (Ch. 24) (0 to +1V) = (0 to 5V)| DC 24

| | 16 RF Channel Sclect AIM-4F 25 |

17 Dither Voltage L Oty 26 |

j ‘ 18 N.C. 2&1 :

i 5 19 Radar Range Gate Pulses 22

: { 20 : Missile Range Gate [ Pulses .

, 21 Gate Pusher Pulse / Pulses 20 :

kil 22 N.C. |

4 23 N.C. |
24 N.C. :
25 L N, ‘
26 ~ N.C. : H

! SIZE | CODE IDENT NO. J DRAVING NO. REV
1K A | 13923 61000520
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CONTACT
27

TABLE 1 - contd.

J-=1 FUNCTION ASSIGNMENTS

FUNCTION

N.C.

N.C.

50 Vde (115 Vac) output
Sig. Gnd. Monitor
Pwr. Gnd. (Isolated)
Pwr. Gnd. ﬂSOl;lt(‘d)
Pwr. Gnd. (Isolated)
Ch. 17 Monitor

Ch. 18 Monitor
N.C.

DC Ground

DC Ground

DC Ground

Frame Sync.

N.C.

N.C.

5V Spare

5V to Transducer
5V to Photocell
N.C.

N.C.

N.C.

N.C.

N.C.

N.C.

CHANNEL
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CONTACT

52

TABLE 1 = contd.

J-1 FUNCTION ASSIGNMENTS

A.G.C. 0to -10Vde

Track Error =30V P to +30V. P
Pitch Error Hi

Pitch Error Lo

Yaw Error Hi

Yaw Error Lo

Pitch Sum Hi

Pitch Sum Lo

Yaw Sum Hi

Yaw Sum Lo

Flipper 1 (+)

Flipper 1 (=)

Flipper

n2
—
-
—

Flipper :

v
—_—
]
~—

Flipper 3 (+)
Flipper ¢

e
—_
1
~

Flipper -

—

—_—
+

~

Flipper 4 ()
C Reg.

N. C.

K Unreg.

N.C.

K Reg.

N.C.

N.C.

N.C.

CHANNEL

1

2

3 (1)
3 ()
4 (9
4 (=)
5 (4)
5 ()
6 (1)
6 (=)
7
()
8 (1)
8 ()
9 (+)
9 (=)
10 (+)
10 (<)
13

11

A | 13923
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Y

CONTACT
78
79
80
81
82
83
84

Xfer 86
28V 87

100

TABLE 1 - contd.
J-1 FUNCTION ASSIGNMENT

FUNCTION
N.C.
N.C.
N.C.
N.C.
Filament 1
Filament 2
Roll Damping (+)
Roll Damping (-)
Pwr. Plant Start
First Motion
Pressure Transducer
H.P.S. Squib Signal
Pitch Head Position

1600 Hz
Power must bq
always on

28V + Pulse will

initiate pwr. xfer.

. 28V Pwr Input

14 Hi

14 Lo
15 (+)
15 (=)

16 Pulse
16 Pulse
16 DC
16 Pulse
17

Yaw Head Position 18

Rate Gyro Pwr. n @ 19 Hi

Rate Gyro Pwr. 0 ¢ 00 19 Lo

N.C.

N.C.

N.C.

N.C.

N.C.

N.C.

N.C.
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TABLE II
ENVIRONMENTAL SIMULATION

25 V 1600 Hz on 82 and 83
- Center tap to GND. or
()6 Vde to 82, (-)6 Vde to 31,

CHANNEL NO. SIGNAL ON J-1 AIM-4G NOTES
1 GND, 52 All numbers are
2 GND, 53 J-1 numbers
3 GND. 55, 54 open
4 GND, 57, 56 open
S GND. 59, 58 open
(1} GN\D, 61, GO open
7 GND. 63, 62 open
8 GND. 65, 64 open
9 GXD. 67, 66 open
10 GND. 69, 68 open
11 GND. 70
12 GND, 72
13 GND. 74
14 GND. 83, limit resistor on 82
15 GND. 85, 84 open 5
16 GND. 88, 86-87-89 open
17 IND. 90
18 GND. 91
Y 19 GND. 92 and 83
20 GND. 1
21 GND. 2 -
22 GND, 3 and 4
23 g GND. 5
24 iND. 7, G open
25 GND., 9, 8 open
26 GX\D. 10
28 V on §7

‘ GND. on 12 30

R 31 37

| 32 38

a3 39
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TABLE 1Nl
TESTING SEQUENCE

Commutation Rate = 10 k pps
Signals all programmed in low gain configuration.

1.0 IN-HOUSE VECTOR
1.1 PRE-ENVIRONMENTAL  ATP (same as production ATP)
1.2 HIGH TEMPERATURE +85°C 2 hour soak, non-operating, 1 hour opcrating
with data on all channels recorded.
1.3 LOW TEMPERATURE -20°C 2 hour soak, non-operating, 1 hour operating
with data on all channels recorded. |
1.4 TEMPERATURE SHOCK Ambient operation, raise to +85°C with rise time <‘
of 10 +Z minutes, 2 hours operating at 85°C, lower '
to -20°C with falling time of 10 +2 minutes, 2 hours
operating at -20°C, return to ambient with rise time
of 10 #2 minutes, operational check until stabilization.
1.5 . POST ENVIRONMENTAL  ATPD (same as 1.1)
2,0 QUTSIDE SERVICES
2.1 PRE~ENVIRONMENTAL FUNCTIONAT, TEST
2.4 VIBRATION . 810B, Procedure 11, Part 2, Curve P (5g 20 min,)
2,3 POST-ENVIRONMENTAL FUNCTIONAL TEST

NOTE : Retest requirement - if span between any
two tests is less than 8 hours, the following pre-
environmental functional may be waived,

2.4 PRE-ENVIRONMENTAL FUNCTIONAL TEST
2,5 SHOCK 810B, Mcthod 516, Procedure I
50g, 15 :2m$S, 1/2 sine wave pulse
2.6 POST-ENVIRONMENTAL FUNCTIONAL TEST
NOTE : Retest requirement - if span between any
two tests is less than 8 hours, the following pre- .
environmental functional may be waived, .
2.7 PRE-ENVIRONMENT FUNCTIONAL TEST ,
2:8 TEMPERATURE/ALTITUDE 50,000 feet pressure equivalent and -20°C :
temperature for 2 hours soak non-operaing,
.1 hour operation with data on all channels recordad,
2.9 POST=-ENVIRONMENTAL FUNCTIONAL TEST
SIZE | CODE IDENT NO. } DRAWING NO. REV
A 13923 61000520
SCALE SHEET '~ OF
FORM NO 110.£.0052 C—380




| :

TABLE Il
TESTING SEQUENCE (continued)

%

3.0 RETURN TO VECTOR ' |
3.1 POST-ENVIRONMENTAL ATP - Generate all test data to be shipped with unit. ,
3.2 VISUAL/MECHANICAL :
3.3 PACKING

Qunisiay [ ] [ P— [Fom——
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BENCH TEST SET-UP

SIGNAL
DIGITAL
WP 200CD —0° Ac V. M.
SIGNAL
GENERATOR —o VT l J.
WP 200¢0 SIMULATION TEST
ENT :
&f:hﬁnm CONTROL [—Opc¢ TERMINAL \
FLUKE Lo ouT
407 UNIT BOARD
i A I
SIMULA 83 "
31, 37
FIGURE 3 o gg, gg
w
= |
EDC —O ‘2
VS-11-N
SIGNAL =0 v J
EDC. |—o SUPPLY POWER INPUT +
VS-It-N 5 (lﬁ
REF —O — -
SYSTEM 32V o+ { + WIRE
DlGITAL BATT. 3
V. M. SIMJLATOR
B o
Jd |
{ — WIRE.
COMCHEK R
YN
ol E ©
TEZLCTRON ¢
- ELECTROCNIC
4
_.I: ®oscmtoscopa COUNTER _——_._:_1__
FIGURE |
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RF TEST LLT-UP

SN Al ¥
‘ : SIGQIT AL f
HP 203(,[.-""'-— r—0 AC V. b, i

SIGIWAL R) . 1
LONERATOR Lo VT TT
[ae 200 SIMULATIC! = |
FILAMENT e :
SIMULATOR O RO —o e TERMINAL
FLLGWE E ] L__ oS i 2
a1 i d =, BOARD i

j

1
~ r———

Ve - e b
SRR iy
— Gl e ’ |
J 0% 12 !
31, 22
Filaai-g 3 37,38
SR

LE

[ eDe o
VG-t
Saadal =0 g

Ebc.: o SUFFLY : PCNER INPUT
VS-it-N i :

ReEF [0 iy

TTEST CAR

o o= o

<<y . Vi i ;

SYSTEM R —— § + wing ¥
DiGrTaL
V. M.

|

-

[ A

40 OB :

521 LTS COUPLER
[ son
LOAD

RECEVER

A ]
FIGVER ¢ S
{
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SIMULATION CONTROL UNZT
i
224-2M ]
XFWMR
"y Ul _ AcC :
HP 200 +— —O0 !
P o [oe e "° Teer |
- o —0 OUTPYUT
- A C. MOD
S-7
o
b RAL SE
—— -
BIAS il
wo §
3 SlG POLE — Pt
© e o;'o—o o
2 |
L P
B A LT . e
SUTOU POS NEG PWR
N e SUPPLY p
50-BS ¥ :
pri® Ko
DC MODE p
*® etc
-~ o s
e L se N
{S 3
= 1 4+ ENVIRQONMENTAL
©V c J\l-82
210 B oR oC 5 TEST ALTERNATE it
B;jg ‘—_1_ 224-2M ik
- YFMQ
" S 4P 200 o o ! o J\1-87%
200G co o_.tilip cJ\- €3
SIA E ILAMENT S\MULATlOr\) T
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J-I BENCH TEST CABLE

//@ & &
@ @ ® &
® 6o ®6®
®6o® ® O ®
3 6D C@ WIRES 3(,32,33,37,38,¢37 BLK | (5) (@) ()
@ @ g} { E @ 5
@@ 0 b D5n ® ® |
@%%% oJCRXD
e 6 ollERsic
' 20 AWG DES)
@ @ RED S @ |
8 JUMPER ;2,’2!, 3:,33, (s S
5000 fo Mgt
15) DED, |
% ' % le—— CABLE 24" LONG——» % %‘: % ;
D) @ @ ‘ q
2066 @O0 ®
©®E 63 WIRES © 24 AWG © @ ®
Gt e e D0
® @ LACE BUNDLE @
@ @
@ @
J-| w/-;ch-}& ITUDS
0D -100-§ FIGURE 4
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ENVIRONMENTAL TEST SET-UP

\

7

500
FMT .
o177 SEUPLER LOAD
F] CABLE
o
WY ¢ ~
PWR O
SUPPLY o l _@
—_ TR -1
RECEIWER
TEKTRONY CEC  MAG
@ 545 TAPE
0sCitl ".'«:of‘q RCOR
FIGURE &
SIZE | CODE IDENT NO. | DRAWING NO. REV
A | 13923 61000330
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8.0 TEST DATA SHEETS

QUALIFICATION TEST PROCEDURE
for

FMT=-667 TELEMETRY EQUIPMENT

Customer ARINC il

Spee. No, Y6627

Vector P/N 223880000-501

Customer P/N

Serial No. -

Date 23 March 1972 -

MANUFACTURED BY

Newtcwn, Pa.

Vector an AYDIN COMPANY

Test Technician

Date =L

Customer

Date

DOD el

Date
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MODEL NO.
SERIAL NO.

FMT-6G67 TESTED BY

DATE

AIM - 4F/4G DATA SHEET

A

CHANNEL INPUT ouUT/TM-DC OUT/READ TOL/TM (Vde)
0 Vde 0 Vv 10,15
1 -5 Vde 2,5V +0, 15
=10 Vde 5,0V +0, 15
oV 0 Vv 40,15
2 30 Vp-p 2,6V +0, 15
60 V p-p 5.0V +0, 15
+25 Vde 0V +0, 15
3 ov 2,5V 40, 15
-~25 Vde 5,0V +0, 15
+25 Vde 0oV 10, 15
4 oV 2.5V 40,15
~25 Vde 5.0V 40,15
+120 Vde : 0V 40, 15
5 ov 2,5V +0. 15
-120 Vde 5.0 V 40,15 '
+120 Vde G-V 0. 15
6 (URY 2.6V 40,15
-120 V'de 50V 0. 15
+30 Vde Q0 V 40, 15
7 (Y 2,5V 40,15
~30 Vde 5,0 V 10,15
+30 Vde 0o V 40, 16
8 ov 2.5V £0, 15
-30 \'de 5,0V 40,15
|
SI2E | CODE IDENT NO. | DRAWING NO. (NA U
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MODEL NO. FMT-667 TESTED BY
SERIAL NO. DATE .,
AIM - 4F/4G DATA SHEET
-~
CHANNEL INPUT ouT/TM-DC OUT/READ TOL/TM (Vdc)
+30 Vde 0 v +0.15
9 oV 2.5V 40,15
-30 Vde 5.0V +0, 15 .
+30 Vde Qi -~V +0,15
10 oV 2.5V 10,15
-30 Vde 5.0V 40,15 O T
+205 Vde 0o Vv 40,15
11 +345 Vde 2.5V 40,15
+395 Vde 5.0 V 40, 15 e
+220 Vde 0 Vv 40,15
12 +240 Vde 2.5V 40, 15 !
+260 Vde 5.0V 20, 15 Al ;‘
~120 Vde 0 Vv 40,15
13 ~140 Vde 2,6V 10,16
"~160 Vde 5.0 V £0, 15 {5
ov 0 V 40,15 ’ g
14 12.5 Vrms 2,6V +0, 15 (
25 V rms 5.0 V 0.15 e J
[ 11C Jump 36 to 87 Power Transfer Verify L CH {
L +10 Vde 0 \Y +0, 15
15 oV 2.5V 10, 15
=10 Vde 5.0V 015 _ i | ‘j
oV 0 VvV 10,15
g 16 +2,5 Vde 2.5V 10,15
: 15,0 Vde 5.0 V 10,15 <y
| s
SIZE | CODE IDENT NO. | DRAWING NO. TRV f
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MODEL NO. FMT-667 TESTED BY
SERIAL NO. DATE
. AIM - 4F/4G DATA SHEET
CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
16(1) +28 V pulse + pulse Verifv
16(2) 28 V interrupt + pulse Verify
16(3) +5 V pulse + pulse Verify
ov 0 Vv 0,15
17 +25 Vde 2.5V 0. 15
+50 Vdec 5.0 V 0.15
ov 0 Vv 40,15
18 +25 Vde 2.5V 0, 15
+50 Vdc 5.0 V 40, 15
oV 0 Vv i 0. 15
19 20 V rms 2,5V ‘ +0. 15
40 V rms 5.0 V 0. 15 ’-
A1-K1 28 V off Relays closed Verify | 1
and K2 28 V on Relays closed Verifyv q
5V " N/A J1-43, 44, 45=5V Verify 4
oV 0o Vv +0.15 '
20 +2.5 Vde 2,5V +0.15
+5.0 Vde 5.0 V 10,15 ?
oV 0o Vv 0,15 t1
21 +2,5 Vde 2.5V 0,15
5.0 Vde 5.0 V £0.15 i 1
ov 0o Vv 10,15
22 25 V rms 2.5V ' 0, 15 {
50 V rms 5.0V +0,15 :
?
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MODEL NO. FMT-667 TESTED BY
SERIAL NO. DATE
AIM - 4F/4G DA';‘A SHEET
CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
0V +0. 15
23 o 2.5V +0.15
5.0 V 10, 15
+5 Vie 0 Vv 10,15
24 oV 2.5V 0. 15
-5 Vdce 5.0 V 10,15
+6 Vde 0‘ \Y 40, 15
25 ov 2.5V £0.15
-5 Vdc 5.0V 40,15
oV 0 VvV 40, 15
26 1V rms 2.5V £0.15
2V 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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MODEL NO. FMT-667 TESTED BY
! SERIAL NO. DATE
AIM - 4F CH. 20 - 26 DATA SHEET
CHANNEL INPUT ouT/TM-DC OUT/READ TOL/TM (Vdce)
No pulse 0 Vv 10, 25 .
20 1.2 usec p 2.8V 40, 25 t
k 1.8 psec p 5.0 V 40,25 :
Pre RRG lags 1 usec 0 VvV 10, 25 i
21 Coincidence 2.5V +0, 25 |
Launch RRG leads 1 |is. 5.0 V 10, 25 ;
Post GPP lage 1 usce 0 V +0, 25 i
21 Coincidence 2.5V 10, 25
Launch GPP leads 1 us. 5.0 V +0, 25
TVlags 1usec 0o Vv +0, 25
22 Coincidence 2.5V 10, 25
e TV leads 1t s, 5.0 V +0, 25
Level under 0.5V 0.5V +0. 25
23 1 Vlevel 1.0V +0, 25
10 V level 1.5 V 40, 25 i
(URY o V 20,15 |
24 +0.5 V 2.5V +0. 15
+1,0 V 5.0V 40,15
+60 Vde 0o V +0, 15 f
25 475 Vde 2.5V 0,15 :
190 Vde 5.0 V £0. 15
(VY 0 Vv 10,15
26 5V p-p 2.5V 40.15
10 V' p-p 5.0V 30,15
SIZE | CODE IDENT NO. | DRAVING NO. RV
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8.0 TEST DATA SHLUETS : !
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i

QUALIVICATION TEST PROCEDURE : l

for

FAlT-667 TELEMETRY EQUIPMENT

_-,«._,-.-,

Customer ARINC

——

' Spee. No. Y6627

Vector P/N 220850000501

Customer PN

Serial No. 1.3

‘ Date 23 Mavreh 1972
MANUFACTURED BY
R W SR e ‘ ~ oA
<|\.'\' U NS verat@ Cn l"‘\ /D:N C{\le'tPAN\,
¥ " Newdtown, Pa.
Test Technician © S-O*.)\"_\___
S7ALT bae _Ylaa.=w,1922
Customer _ 9 F—?_L[\Lg_“ :
! CompLETE vye  _ MARLH 30,1372
= encn. ww— QO 0 pdn o~ .
L. b Ml 311902
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MODEL NO. FMT-667 TESTED BY € & (Whiten
SERIAL NO. L2 DATE Mag. 24 131

L4

AIM = 4F/1G DATA SHEET

?&e o E NVIRowres\all

CHANNEL INPUT OUT/TM-DC OUT/READ TGL/TM (Vdc)
0 Vde 0V + - 023 10,15 »

1 -5 Vde 2.5V +2.527 £0.15
-10 Vde 5.0 V +S.01b 20,15 :
oV 0 Vv oV 0. 15 '
2 30 \ p-p ssvee |t 2-SoevPe 0,15 E
60 V p-p 50vPP  [vS.0c00 Y PP 20,15 |
+25 \de Y ¥ .02 20,16 i
3 ov 2.5V + 2.510 0, 16 {

~25 Vde 5.0 V + 4945 10,16 - | '

+25 Vde 0V - QO 2. 40,15 ¢
4 oV 2.5V +2.484 40,15 ‘
-25 Vde 5.0 V 5 3967 40,15 '=
+120 Vdo SN > L OO8 20.15 ]
5 oV 2.5V 3 L. 5ok 40,15 ,
-~120 Vde 5.0 V + §. 000 10, 15 ;
+120 Vde 0 v +.009 40.15 x
6 ov : 2,5V + 2.80% 20,15 !
-120 Vde 5.0 V + 4.99, 0,15 i
430 Vde 0oV - »O28 10,15 i
7 ov 2.5V + 2.4 40,15 :

-30 Vde 5.0 V + S.001 20,13
450 Vde 0 Vv - «0\® 20,15 ;
8 RS 2.5V +»2:3%9% ‘ 0,15 (
-20 Ve 5,0V 4+ S,.093 40,15 ;

I7SIZE [ Cove b tal i10: § Dinwesling RO, [t
/\ 13923 . Gle0a N
e T e

PO i SINVE N "‘D—"




A4
MODEL NO. FMT-667 TESTED BY © . C_ Q)Lj -
SERIAL NO. 102 DATE Ha SR L 19722

QLC- gp-_'\(\

A tte.m* tx‘:——

AIM - 4F/4G DATA SHEET

CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
( +30 Vde 0o Vv el i 2 10, 15
\ 9 ov 2.5V +2.508 £0.15
l -30 Vde 5.0 V + S.o4us 0. 15
+30 Vde g ¥V v v TR 0, 15
é 10 RY 2.5V L. 5% 10, 15
-30 Vde 5.0V + 5.039 0. 15
b +295 Vde 0 Vv X e 220 40,15
: 11 +345 Vde 2,5V +2.5%% 0,15
+395 Vde 5.0 V + S. 00 0.15
+220 Vdc 0 VvV + .o +0.15
q 12 +240 Vde 2.5V +*2.50k 0. 15
: +260 Vde 5.0 V +S.007 40,15
1 -120 Vde 0 Vv + 0BT 10,15
. 13 -110 Vde 2.5V +2.553% 10,15
g =160 Vde 5.0V + S.0398 0,15
. ov 0 Vv + 02 20.15 |
. 14 12.5 V rms 2.5V 3 2891 20,15
- 25 V rms 5.0V +'SO:'5\ 0.15 t
- 11C Jump 86 to 87 Powor Tronsfer (= F W Verifv ~'
‘ 410 Vie 0o Vv + . O 20,13 {
‘ 15 ov 2,5V =P %5} 10,15 |
. -10 \Vi'e 5.0 v + 499 10,15
» oV 0 Vv e L ONS 20,15
‘ 16 42,5 Vde 2.5V x 2. 806 20,15 :
£5,0 Ve 5.0V + 4.a9¢ 10,15
: [SIZE [ CoCe 1.1 K0, ] Divieliea RO.
4 RS B
I " o R TURIERRI
§ W i s L K EXCRAT
= -

T ——

B Ta——




\7

MODEL NO.

FMT-667

SERIAL NO

\ O 2~

fe.Cuuian

mv\etulrf\

TESTED BY

EC W 1\ te

DATE

T2,

AIM - 41 /4G DATA SHEET

"L-\(’

24,

CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
16(1) 128 V pulse + pulse EFW Verify
1G(2) 28 Vinterrupt + pulse EFv Verifv
16:3) +5 V pulse + pulse € Fw Verifv

oV Y T .0 40.15

17 425 Vde 2.5V + 2.513 10,15
+50 Vdc 5.0 V + S.008 40,15

ov 0 Vv e .o\"? 0,15

18 +25 Vde 2.5V » 2.500 40,15
+50 Vde 5.0 V A Y. q 7 0,15

oV 0 Vv + .01S $0. 15

19 20 V rms 2.5V + 2.548 40.15
40 V rms 5.0V + S.03] 40.15

A1-K1 28 V off Relays closed E FF w Verify
and K2 28 V on Relavs closed W Verifv
5V N/A J1-43, 44, 45=5V EFw Verily

ov 0 Vv . 0}1) 0. 15

20 +2.5 Vde 2,5V + 2.502 0,15
+3.0 Vde 5.0 V + 4.989 0. 15

oV 0 Vv +. 013 0. 15

21 +2.5 vde 2.5V + 4. 502 20 15
+5.0 Vde 5.0 V +d4.989 40,15

ov ([ = 024 20,15

22 25 V rms. 2.5V 2., sy 20,15
- 50 V rms 5.0V + S5.00\ 0,15

I7SIZE | CO0: Iioini hO. | DafiiiinG RO,

\ | 18823

G1000H350

SCALE ]

LA I R ISR TR

_H-_
LR




oy, £ A i

v

|
|
| MODEL NO. FMT-667 testED BY €. C  Wh o
: ‘ SERIALNO. _ | D2 DATE ° Hea, 29 1932
| p i apiansia M* LA]\! - 4F/4G DATA SHEET
CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
0o Vv +.00Y 0.15
23 . 2.5V + 2.4 86 £0.15
5.0 V ~4.9L £0.15
+5 Voo 0 Vv +.0\8 40,15
| 24 0V 2.5V t+2.S08% 10,15
-5 Vdc 5.0 V +4.990 £0.15 , 1
+5 Vde R * . O £0.15 |
, 25 oV RN + 2.502 £0.15 |
{ t | - -5 vde 5.0.V + 4984 10. 15 ; 1
ov 0 Vv 019 0,15 f
( 26 1V rms 2.5V t2.507. .15 t 1
. 2 V rms 5.0 V +4.292 £0.15 !
‘ E
*The data deleted from this block, when combined with certain data from other sources, ,?
could be developed into classified information. i

1 |
P
1 SIZE FCUSEIET nd § Duiatived HO. eV
i /[‘\ 13’: ?3 . . CHONCAO0
1 o3 SCALE | D1 | SHEET i OF




\7

MODEL NO. FAIT-667 TestED BY__E 6 W) hit e S
SERIALNO.  |O2_ DATE, Map . 24 1972
e 2’@ o, \ n&KAlxx - 4F/4G DATA SHEET ,
CNAXNNEL INPUT OUT/TN-DC OUT/READ TOL/TM (Vde) '
0 Vde o Vv - +. 02| 10,15 '
1 -5 Vde 2.5V 20,15 ,U/A
-10 Vde 5.0V : 20.15 ' !
ov 0V 20,15
2 30 V p-p s 5n -] +2.819 _ £0.15 ; |
60 V p-p 5.0 V 2 20.15
+25 Vde 0oV | 2015 }
3 oV LEV . +2.6%2 0,15
~25 Vde 5.0V i . £0.15 - {
+25 Vde 0oV o 10,15
4 0V 2.5V +2.18 3. 40,15 [
-235 Vde 5.0 V | 0,15
+120 Vde 0V Y g _ £0.15 ',
5 | RY 2.5V +2.558 2035
--120 Vde 5.0 V : £0.15 t
+120 \de 0 Vv i +0, 15 -4
6 - oY 2.5V * 2. 854 . 20.15 I
§ -120 Vde 5.0 V A £0.15
: 450 Vde e Ih ; £0.15 !
‘ 7 ov 25V +2.L0S 20,15 :
-30 Vde " 5. 0Y : £0.15 !
430 Ve i v o 20,15
! s oV 2.5V 42 . bol 20,15 /qu
-20 Ve 5.0V | 40,15 |
|
[SIZE JCOCE 22T - | B veelinG O, - | i |
' /\ 1\)./._J GIO00: ;‘
IR | o8 TR i




—

o

FMT-G07

TESTED BY T &\ \\\

' MODEL NO,
SLRIAL NO.

5.2 5

DATE .

MNpnae . 20 7 1972

O et i R o Qg‘n AIM = AF/4G DATA SHEET
' CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
: : +30 Vde 0 V 40,156
e ov 2.5V + 2.8519 0.15 N A
L -30 Vide 5,0 V & 40,16 |
! +30 Vde 0 V 40, 15
{ 10 ov 2.5V + 2.L03 40,15 !
; ] -30 Vde 5.0V ' 40.15 §
f +295 Vde 0V . 20,15
[ +315 Vde 2.5V N. & 10,15
{. ' 4395 Vde 5,0 V 40,15 -
| 4220 Vde 0 Vv 20,15
; 12 +240 Vde 2.5V N. . +40,15
g ! 4260 Vde 50V 40,15
=120 Vde Y 10,15
l 13 ~140 Vde 2.5V N.A. 20,15
- "=160 Vde 5.0V 40,15 %
l oV 6 V < 2T 20,15
: 14 12,5V rms 2.5V 20,15
|~_____ 25 V rms 6,0V - 0.15 =
11c | Tumip S6 to N7 Power Transfer LAY \Verilv o
+10 Ve 0oV 20, 10
15 ov 2,5 V + 1.948 10.15
-10 \'de 5,0V *0, 1.'1;_“ AL
. Sa A 0o v +.019 40,15
16 12,5 Ve 2,5V 10,15
sovie | e R
! "SIZE [ Covt lownl B0 ] Didwrilivg WO, e e
z I,\. 1:)?73 W
L Sy JSATGES. . - Sr————. YA
rr et

L—-—-———;‘
! '




A4

MODEL NO.
SERIAL NO.

FMT-0667

Lo 2

0
P

£ il

TESTED BY E‘.~€-‘- L) L& e

DATE

IM = 4F/4G DATA SHEET

MNae, 29 1972

o ot fasd

88 ok

Greguang

it 1§ 2 __»|D-—10

St

Dacso =20
CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (\de)
1G(1) 128 \' pulse + pulse '\L/)? Verifv A
16(?2) 28 Vinterrunt + pulse /</ /;d Verifv
16:3) +5 \' pulse + pulse A/QL Verifv
0V o Vv +./org 20,15 /l/
17 +25 Vde 2.5V 10. 15 /4
450 Vde 5.0 V 40,15
ov oV - .05 10,15
18 425 Vde 2.5V 40,15
450 Vde 5.0V 20,15 =
oV 0o Vv 0\ 10. 15 {
19 20 V rms 2.5V 40,15 ‘/ 4
40 V rms 5.0V 20,15 £
Al1-K1 28 V off Relays closed N )4 Verify
- and K2 28V oon Relavs closed N\ /J'él Verify
5V N/A J1-43, 44, 45=5V ETF w/ Verifv
ov 0 Vv +. 0\ 40,15
20 49,5 Vde 2.5V wis M/
45,0 Vde el 5.0V 10,15
(URY 0V +.017 $0, 15
21 42,5 Vde 2,5V 40, 15
+3.0 Vde 5.0V 20,15 ”
ov 0V ., O3 40,13
22 25V rms 2.5V 20, 15 U ﬂ ;
50\ rms 3.0V 40,15 N
| SIZE [ €002 1o 10, ] DnAvelisG WO,

S —




O

' v
l MODEL NO.  FMT-667 TESTED BY © . ¢ Whie
1 SERIAL NO. 163 : DATE MNaa, 2d s
; i AIM - 4F/4C DATA SHEET
‘DQQJ”“- -—'Z.Q%_, &nn\&
CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
|
L 0 Vv A 10,15
| 23 3 2.5V N - 2 20,15 ﬂ/ )4
. 5.0 V ~ 110,15
' 45 Vo 0V 40,15
24 0V 2.5V +3.729 20,15
, -5 Vde 5.0 V 10,15
l +5 Ve O o 20.15
|2 oV 2.5V + 3.929 40,15
: =5 Vde 5.0.V 10. 15
' 0 V » 0 v _\_.Ol -7 . '100 15 ,
26 1V rms 2.5V , . £0.15 ,(/ /
[ 2 V rms 5.0 V 0,15

' *The data deleted from this block, when combined with certain data from other sources,
l could be developed into classified information. d

-*--~-“4"¢ -~ o~ -

S: - | i - l—; !‘ " J D.\l"\‘l'.l.n-; l\‘o. “L\‘
q

If‘ 1 (\‘) . Canee 00

“...‘..'.'.. 'D_l‘ —~—— . - - r,;




v
MODEL NO. FMT-667 TESTED BY © © ) l\ \\',.
SERIALNO. |02~ DATE . Mag . >5 =3 Q12
‘
+86° o C-Lk o AIM - 4F/4G DATA SHEET
CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
0 Vde 0oV + .08 20,15
1 -5 Vde 2.5V £0.15 //
-10 Vdc 5.0V 0. 15
ov 0oV 20, 15
2 30 V p-p 2,5V +2.512 £0.15 R
60 V p-p 5.0 V 20. 15
425 Vde 0V s 10,15
3, oV 2,5V +2.628 40, 15
-25 Vde 5.0V cd £0.15 .
+25 Vdc 0V 40,15
4 oV 2.5V + 2. 746 40,15
-25 Vdc 5.0 V 40, 15 1
+120 Vdc 0V § 40, 15 f
5 ov 2.5V +2.554 10. 15
120 Vde 5.0 V | : 40.15 .
+120 Vdc 0 V 10, 15
G oV 2.5V + 2.9G9 £0.15
-120 Vdc 50V +0, 156
+30 Vde 0.V £0.15
v oV 2.5V +2.599 £0.15
-30 Vde 5.0V 20,15
+30 Vde 0 Vv 10, 15 \
8 Cov 2.5V "+ 2. boo 20, 15 K//
-30 Vde 5.0 V 0. 15 '
SIZE | CCDE IPENT NO. | DSAV/ING NO. RtV
A 13923 61000530
SCALE D-12 SHEET 27 OF




TESTED BY ¢ (. \_,JL { .

MODLEL NO. FMT-667
SERIALNO. ___ Q%2 DATE Has. 25, 1912
+ Bs© San \¢ AIM -~ 4F/4G DATA SHEET
CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
+30 Vdc 0oV 20.15
9 oV 2.5V + En5 9 £0.15 /dﬂ
-30 Vdc 5.0V 40,15
+30 Vde 0 Vv 40.15
10 oV 2.5V +2.599 40,15
-30 Vdc 5.0 V 40.15
+295 Vde 0o Vv , 40,15 {
11 +345 Vdo 2.5V N/ A £0.15
+395 Vde 5.0 V : 40.15
+220 Vde 0V 40,15
12 +240 Vde 2.5V N/H' 10,15
+260 Vde 5.0 V 40,15 ;
~120 Vdc 0 Vv ' 4015 !
13 -140 Vde 2.5V ' N/A 20,15 ///4 .
-~160 Vdc 5.0 V 40.15
oV 0 Vv . O% 40,15
14 12.5 U rms 2.5V £0.15 /V A
25 V rms 5.0V 0.15
14C Jump 36 to 87 Power Transfer €. W Verifv
+10 Vde 0 Vv 40,15 |
15 oV 2.5V “”*8‘“ 10.15 /V//,
-10 Vde 5.0 V 10,15 p
oV 0o Vv 4+ .0\8 £0,15 ///
16 +2.5 Vde 2,5V 40,15
+5.0 Vde 5.0 V 40,15 _
SIZE [ CODE ICZNT NO. | DaiWING NHO. ) LV |
A | 13923

SCALE

SHEET o OF

FORN N 110 € 0052

| N ————




R S

A4
MODEL NO. FMT-G67 TESTED BY ©. . <. Wh o
SERIAL NO. 102 DATE Moo, 25 1932,
L BC® So Ag AIM - 4F/4G DATA SHEET
CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
16(1) +28 V pulse + pulse _N//J Verify
16(2) 28 V interrupt + pulse A{/A Verifv !
16(3) +5 V pulse + pulse Kf} 4 Verify g
ov 0oV + O (5‘ 40,15
17 +25 Vde 2.5V 10.15 ,(/ /
+50 Vdc 5.0 V 20,15 t
L0V 0 VvV 4Dy i 30,15
18 +25 Vde 2.5V -4 20,15
+50 Vdc 5.0 V 0,15
ov 9.9 + « 009 0. 15 ]
19 20 V rms 2.5V - 40,15 /M / i
40 V rms 5,0V 40.15 ?
A1-K1 28 V off Relays closed N /f) Verify '
and K2 28 V on Relays closed N/F} . Verifv !
5V N/A J1-43, 44, 46=5YV i—f €. w . Verify E
0V Y .0\ 0.15
20 +2,5 Vde 2.5V £0.15 /V /
45,0 Vde 5.0V 40,15
oV 0.V & OV 20.15
21 +2.5 vde 2.5V 0. 15
+5.0 Vde 5.0 V +0. 15 e
ov o Vv, % . Ot 0.5
22 25 V rms. 2.5V 10.15 /U /7
.. 50 Vrms 5.0V 0,15 . ‘
SIZE | CODE IDENT KO. | DRAWING NO. REV
A 13923 61000550
SCALE SHEET + OF
D-14

FORM NO. 110 € 005 2




" _ o oo
et i B —— 1
: !
i
!

i

v |
MODEL NO. __ FMT=667 restep BY _© . € Wh.te |
SERIAL NO. )2, : DATE" Hae. 157%,@, - '
* i
+8c® SQ; L ' AIM - 4F/4G DATA SHEET o e |
CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc) |
0 Vv N /A £0.15
- SR . 2.5V Vs 20,15 /(//4
o 5.0V | | '*0.:15 |
+5 Vde o Vv ' 40,15 |
24 oV 2.5V it 20,15
-5 Vde 5.0 V . £0.15
45 Vde o Vv A 30,15
25 ov 2.5v |+ 3730 £0.15
i -5 Vde 50V 2 £0.15 .
| GV RN e e e 10,15 :
26 1Vrms | 2.5V R e 20,15 ///
3V rms 5.0V R PR, Y v

*The data deleted from this block,.when combined with certain data from other sources,
could be developed into classified information. o3 18

SIZE | CODE IDENT KO. | DRAWING NO. REV

Al 13923 01000530
SCALE D-16 SHEET 10 OF ;

| oss Be e




A 4

FTQ. e AD

MODEL NO.
SERIAL NO.

FMT-667

TESTEDBY € © ) 1 8.

DATE

[O2

S) ﬁ"\(. .‘2'3 (P

s

1G22

o AIM - 4F/4G DATA SHEET

Maa. o 5.

*The data deleted from this block, when combined with certain data from other' sources,
could be developed into classified information.

CHANNE INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
0V N/;4 £0.15
23 . 2.5V w015 A H

, 5.0V 40,15
+5 Vde 0o Vv 20,15
24 oV 2.5V 1—%;}2‘1 40,15
-5 Vde 5.0 V £0.15
45 Vde o Vv e 20,15
25 oV 2.5V -+ 3.7124 20,15

. -5 Vdc 5.0 V 2015 =22

oV o VvV & oL 005 |

26 1Vrms 2.5V ] 20,15 ,(//4 |

N 2 V rms 5.0 V 40,15

SIZE | CODE IDENT NO.

REV ¢

DRAWING NO.
A | 13923 61000530
SCALE D-16 | SHEET 10 OF




A\
MODEL NO. FMT-667 TESTED BY © . C (J L }e
SERIALNO. |02 ' DATE Mses = 22 189
| PO CC‘\/\ % 2.Q° AIM - 4F/4G DATA SHEET
CHANNEL INPUT OUT/TN-DC OUT/READ TOL/TM (Vdc)
0 Vde 0 Vv + .ol 10,15
1 -5 Vde 2.5V : 10.15 A/ ﬂ
; 10 Vdc 5.0V 40.15
| ov R 20,15
1 2 30 V p-p 2.5V +2.523 0. 15
| 60 V p-p 5.0 V | 20, 15 l
, +25 Wde 0o vV . A0 10,15
3. oV 2,5V F2.639 0, 15
f : -25 Vde 5.0 V : . 40,15
{ +25 Vde 0V e 40,15
" 4 0V 2.5V *2.75% 40,15
gt -25 Vde 5.0V ‘ 0,15
: +120 Vde . (UNAY ; ‘ ' #0. 15
5 ov 2.5V + 2.562 40. 15
| --120 Vdo 5.0V : 40,15
+120 Vde oV 40.15
6 ov ’ 2.5V We.SeT 40,15
-120 Vde 5.0V . 10,15
| 430 Vde Y ' 40.15
7 oV . 2.5V ¥ 2.608 40,15
' ~30 \'de 5.0V : . +0.15 |
; +30 Yde bR ' 10.15 / '
& .8 oV 2.5V I Y- 20,15 /U/ :
| 24 20 Ve 5.0 V 40,15 / :
{ 1
: : SIZE § CODE IDENT hO. ) DRAWING NO. REV
l . A | 13923 610003
- e ~r - ¢ Radiing ey e —

L"“"'_“‘—""———-ﬂ-——“—-,A




v
MODEL NO. _ FMT-067 restEp BY © . C wwohie
SERIAL NO. N> DATE Mat, 28, 1912
T:: R Q‘r m;k _'5 @, AIM - 4F/4G DATA SHEET
CANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
+30 Vde Y 0. 15
9 ov 2.5V + 2.bol 40.15 K/A
=30 Vdc 5.0V 20.15
+30 Vde Y 10.15
10 ov 2.5V 2. 0% 10,15
-30 Vde 5.0V 10. 15
+295 Vde o vV - ' 0,15
11 +345 Vde 2,5V N/n 40, 15
+395 Vde 5.0V £0.15
+220 Vde 0 Vv ' 40,15
12 +240 Vde 2.5V N/ ) : 4015
+260 Vde 5.0 V 40,15
-120 Vde B ' £0.15
13 -140 Vdc 2,5V ' N/”l‘l 40,15
“-160 Vde 5.0V 0. 15 iz
ov 0o Vv +.0 17 wis |
14 12.5.V rms 2.5V 10, 15 ﬂ //{
) 25 V. rms 5.0V 0.15 pl
11C Jump 36 to 87 Power Transfer €. W Verilv Cpe b §
+10 Vdc 0 VvV 10,15 ’
15 ov . 2.5V 194 2% $0.15 x/‘/,l
-10 Vde 5.0 V W0.15 Sy
ov Y +. 019 10,15 ‘
16 +2.5 Vde 2.5V 40,15 K/ ﬂ .
+5,0 Vde 5.0 V 40, 15 :
. i i
SIZE | CODE ICERT hO. | DRAWIIG NO. hiv |
A | 13023 e o i
SCALE SHEET o5 OF |

FORM NO 110E 0082 «a D18




A4
MODEL NO.___ FMT-667 TESTED BY_E_ €. U LL*‘Q
SERIAL NO. {02~ DATE, Maa . 25, 1G1z
L}_ e LJ.)C \c L oo AIM - 4F/G DATA SHEET
| CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
S‘ 16(1) 428 V pulse + pu\se. N/ﬂ Verilv
l 16(2) 28 V interrupt + pulse |4 Verify |
\ 16(3) +5 V pulse + pulse dhq Verify : {
oV o v +.41g £0.15
i 17 +25 Vde 2.5V 40, 15 /(//4
' +50 Vde 5.0 V £0.15
’ OV o Vv +e.01'S $0.15
18 +25 Vde 2.5V’ o 20,15
+50 Vde 5.0 V 0. 15 :
ov Y +.ol4 20. 15
19 20 V rms 2,5V . 20,15
40 V rms 5,0V 0,15 /
Al1-K1 28 V off .Relays closed N/;(] e Verify
and K2 28 V on Relavs closad Nlﬂ Verifv
5V N/A J1-43, 44, 45=5v} . E. (-‘.' W, Verify I
oV 0oV %,0 Y 10.15
20 (2.5 Vde 2.5V 0. 15 ,(//4
+5. 0 vde 5.0V _ 0. 15
ov L0V +.009 20.15
21 +2.5 Vde 2.5V 40. 15
+5.0 Vde 5.0 V 20.15
oV o V. +.022 0.5 |
22 25V rms 2.5V 40. 15 /t/ /
3 . 50 V rms 5.0 V 0,15
g .
vy SIZE } CODE IDENT NO. | DRAWING NO. Rev
{ A | 13923 61000530
> SCALE S SHEET s  OF |
- FORM NO V10T Ane s
o
st




<7

MODEL NO.
SERIAL NO.

FMT-667

[0

TeESTED BY E .€C. \x)l,-f")(a

DATE |

H]Aﬂ,

L 1512
)

v Qhnek 4 8geAIN - 4F/4G DTA SHEET
me - -
A

CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
0 Vde 0oV + 046 40.15
1 -5 Vde 2.5V 20,15 /\//)J
-10 Vde 50V 40,15
ov 0V 10,15
2 30 V p-p 2,5V +2.833 £0.15
60 V p-p 5.0 V 40. 15
+25 Vde 0 V #0,15
3, oV 2,5V + 2. 49 40, 15
~25 Vde 5.0V +0,15 -
425 Vde 0V 40,15
4 oV 2.5V + 2769 40,16
-25 Vde 5.0 V 40,15
4120 Vde 0V 40,15 [
"5 0V 2.5V + 2.5 40.15
-=120 \'de 5.6 \ +0. 15 o
4120 Vdc 0 V 10. 15
6 ov 2.5V + 2.5 2l 10,15
-120 Vde 5.0 V 40,15
430 Vde oV 40,15
7 0V 2.5V +2.b272 10,15
-30 Vde 5.0 V 10,15
430 \de 0 ¥V 10,15
B oV 2.5V +2,. 622 20,15 /(/
-30 Vde 5.0 V 40,15 '
/
SIZE | CODE ICENT hO. | DRAWING NO. TRV

A | 13923

GLOAQS30

SCALE

D—20

SHEET @7 of




NP

X,

MODEL NO.
SERIAL NO.

FMT-667

/02~

TESTED BY © Lgm\h\-o

DATE

NL’J(LA __"3

19 2.

| S S\\ §A< s g oAIM - 4F/4G DATA SHEET
CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vde)
+30 Vde 0 Vv 10.15
9 ov 2.5V + 2. 6721 10.15 /(/,4
-30 Vde 5.0 V 40.15
+30 Vde 0V 10.15
10 ov 2.5V +2.b22 10,15
-30 Vde 5.0 V 40.15
+295 Vde 0o Vv 40.15
1 +345 Vde 2.5V N//4 20,15
4395 Vde 5.0V 40,15
+220 Vdc 0 V 40,15
12 +240 Vde 2.5V N/%} 40.15
+260 Vde 5.0 V 20.15
-120 Vde Y : 40,15
13 -140 Vde 2.5V N/H 40.15
--160 Vde 5.0 V 10,15
ov. 0 .V 40.15 )
14 12.5 V rms 2.5V + (o7 10.15 ﬂ/ ,4
25 V rms 5.0V 0.15
14C Jump 36 to 87 Yower Transfer = =\ Verifv .‘
+10 Vde 0V 40.15 ‘
15 R 2.5V QY 0. 15 /I//¢
-10 Vdc 5.0 V 40.15 :
RS o Vv +.017 40.15
16 +2.5 Vde 2,8V 0. 15 /d /41 ’
+5.0 Vde 5.0 V 10,15
SIZE | COCE ITcHT NO. | DRAVING HO. RV |
A 13923 6100055
SCALE SHEET e OF !

FOMM Ny VIDT Ay

D21




] : '
5 A\ =

5 MODEL NO. FMT-667 restep By € Whiie
SERIAL NO. /O 'DATE Moe. 2o 1972 |
e .
2 - Slak +@5e AM- 4F¥/4G DATA SHEET _
CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
16(1) +28 V pulse + pulse Njﬂ Verifv E
16(2) 28 V interrupt + pulse N‘/ ‘4 Verifv
16(3) +5 V pulse + pulse \}]ﬁ Verify t
ov ¥ 0 +. 041 0. 15 .'
17 +25 Vde 2.5V 0. 15 /U/
+50 Vde 5.0 V _ _20.15 _'r
ov o Vv «0 Yo 4015 "
18 +25 Vvde 2.5V £0,15
+50 Vde 5.0 V 10,15
oV B + .03S 0,15 /
19 20 V rms 2.5V : i +0.15 ﬂ/ l |
by 40 V rms 5.0V 20,15 A p
A1-K1 28 V off Relays closed | | I\J/ ¥ Verify 1
and K2 28 Von Relavs closed N/ﬁ1 ' Verifv : 5
5V " N/A J1-43, 44, 45=5V £.C.w Verify '
e 0V 0o v L 40.15 £1 !
20 +2.5 vde 2.5V - w0.15 A, A =
\ |
+5.0 Vdc 5.0 V 10,15 ) ‘
0V A +.0733 015 :
21 42,5 Vde 2.5V - £0.15 i
+5.0 Vde 5.0 V 20,15
oV 0 Vv r. 043 w15 | | |
22 25 V rms 2.5V £0.15 A/ /,q ! |
50 V rms 5.0 V : 10,15 ! i
: ;1
SIZE | CODE IGENT KO. | DRAV/ING RO. REV '1
| A | 13923 e
| A \ !
| ; SCALE Dttt SHEET .o OF  t ° ‘
P . A 8




Y

MODEL NO. '

FMT=-667

| SERIAL NO.

16 2.

l Secn L - o e g ©  AIM - 4F/4G DATA SHEET
L e L o
|

TesTED BY _ £ € Whie
DATE Maa . R0 1G22

. " .
| — emrae

i CHANNEL INPUT OUT/TM=-DC OUT/READ TOL/TM (Vdc)
r 0 Vv 10,15
l 23 . 2.5V U/A £0.15 /{/%
e 5.0V : 40,15
. +5 Vde 0o Vv 0. 15 g
l 24 oV 2.5V + 354 10.15
- -5 Vdc 5..0 \Y 5-0.'15
! 46 Vde o' \' 30,15
| 25 0V 2.5V £ BSS 4015
' -5 Vde 5.0 V 40,15
§ oV 0o Vv +.048 £0.15 /
’-f 5 26 1Vrms 2.5V - 40,15 4/ 4 ;
: 5} 2 V rms 5.0 V : 40,15 g
*The data deleted from this block, when combined with certain data from othet sources,
| " could be developed into classified information. .

SIZC | CODE ILENT KO. | DRAWING NO.

A 13923 61009530

i

EV

SCALE

D—23 1SHEET 0 of

-
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MODYL NO. FAIT-667 qesreppy E.C uhYe
SERIAL NO. | D> parE _Mac. 2o, 1972

pn(-\. E;L\[\(L'QNMP J*ﬂL AIM - 4F/4G DATA SHEET
S A

e

. A P TR

CIIANNEL INPUT OUT/TN-DC " OUT/READ | TOL/TM (Vdc)

0 Vide 0o Vv + . 046 20,15

1 ' -5 Vdc 2.5V +.2:5%b 0. 15

-10 Vde 5.0 V +&. 043 .. 20,15

ov oV oV " 20.15

2 30 V p-p 2.5V + Q'SOOVPP‘ 20,15

60 \' p-p 5.0 V +S.000vPP 20,15

425 Vde 0V +.034% 20,15

3 0 v 2.5v .. |t+2322 10,15

-25 Vde 5.0 V +S. 0035 . 0, 15'-

, 425 Vde oV r.oo] 40,15

4 ov 2,5V +2.49% 10,15

-25 Vdc 5.0V ' ey .98 | ‘10.15

+120 Vde o v ¢ e 40,15

5 oV 2.5V e’ 0 0,15

' 320 Ve 5.0 V & £ et 40.15
120 Vde 0 Vv |+.025 = £0.15 i
G - AEE 2.5V +2.518 L 20,15 1
] 120 vac 5.0 V + 8806 ' 20,15 i
430 Vde o - .o% ‘ £0.15 i
7 ov 2,5V +LSor - - |. 0.3 |
~30 Vde . B0V + . S.084 : 20,15 ° ;

430 Vde 0o V. - NS L« 20,15

8 ov 2.5V +2.S4s 20,15

<70 Ve 5.0\ +S.13) ﬁ' 30,13

SIZE | Coit 122l iide ] Deovielica 1O
/\ 1 3923 ' G1O0N5
= | S0LE |24 - SR
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-
|
E‘
i
|
|

|
| |
‘I

[

-

|

oL e

MODEL NO.
SERIAL NO.

FMT-667

O 2

Vi moyy,

TESTED BY £ -LL')\\\\»Q_

DATE

3“\ l AIM - 4F/4G DATA SHEET

Maic. 2e. 1972

CHANNEL INPUT OUT/TM-DC OUT/READ | TOL/TM (Vdc)
+30 Vde 0 Vv - 054 20.15
9 oV 2.5V +1.820 10,15
-30 Vdc 5.0V’ ~&. 090 0. 15
+30 Vdc 0 Vv - 015 20,15
10 ov 2.5V +2.85485 40,15
-30 Vdc 5.0 V +S.lo2 £0. 15
; +295 Vde 0 Vv . 027 £0.15
o +345 Vdc 2.5V +2.5%1 20,15
+395 Vdc 5.0V i 8.023% 20,15
+220 Vdc (R + 024 20, 15
12 +240 Vde 2.5V +2, 52 = 0, 15
1260 Vde 5.0V +5. 027 0,15
~120 Vde. o Vv . 084 £0:15
13 140 Vde . 2.5V +2.569 10,15
' 160 Vdc 5.0 V + 5 o 0. 15
0V 0 v r. 030 £0.15°
14 12.5 V rms 2.5V + 2.8 34 40,15
25 V rms 5.0 V 1+S. 0% 0 0.15
14C Junmp 3G to §7 Power Transfer j . F ) Verifv
+10 Vde 0V + oll 10, 15
15 oV 2.5V + 1ldoeo 20,15
-10 Vde 5.0V + 4.93%0 20.15
ov 0o V' +.009 20,15
16 42,5 Vde 2,8V +?2.S03% 10,15
+5.0 Vde 5.0 V +4.98S 20,15
SIZE | COCE (LZHT K. | DAAVIRG KO, LV
' A 13823 61000530
SCALE e SHEET ox  OF ;




b

\7

MODEL NO. |
SERIAL NO.

FMT-667

1D

TESTED BY € . ¢ L;Jl\[{’ -

DATE

Mac

0o

1972

Q\ B ;ng l*nL AIM - 4F/4G DATA SHEET
W g oty \ QY 2 N

CHANNEL INPUT OUT/TM-DC OUT/READ TOL/T) (Vdc)
16(1) +98 V pulse + pulse E C \L) Verifv
16(2) 2§ V interrupt + pulse GL C i/ Verifv
16(3) +5 V pulse + pulse Q o ) Verifv
R 0 Vv T.02% 10, 15
17 +25 Vde 2.5V + 2.52) 10,15
+50 Vde 5.0 V +S.012- 20,15
Y 0 VvV + -02s #0:15
18 +25 Vde 2.5V v LS o 10,15
+50 Vdc 5.0 V +S. 000 £0.15
ov " Y +'-QLs 40,15
19 20 V rms 2.5V +2.846 . 40.15
40 V rms 50V S 86063 10, 15
Al1-K1 28 V off Relays closed €. FW Verify
and K2 28 V on Relavs closed = (: ) Verifv i
5V " N/A J1-13, 44, 45=5v| E CW Verify
0V (Y . D09 40.15
20 +2.5 Vdo 2.5V + 2499 10,15
45,0 Vde 5.0V + 4.982 10,15
oV v o ¥ . OV 0,15
21 42,5 Vde 2.5V + 2.499 0. 15
15,0 Vde 5.0 V v+ d.9ad £0.15
oV 0o V. t 034 20,15
22 25 \' rms 2.5V + 71.85\¢ 10,15
- 50V rms 5.0V + S. o002 40,15
SIZE | CODE 12241 0. ] DRAVIRG RO. Y
A 13923 61000350
SCALE l SHEET o0 OF |

BNV E ey VAR A A

o\..l)—28 -




B I are

W e e

y
|  McorLno. | FMT-607 restED BY_©_ © Whi o
SERIAL NO. 1O 2 DATE Man 2o 1972
. . A
.I,EA £ Q;‘, m.eu'\ L AIM - 4F/4G DATA SHEET
CHANNEL INPUT OUT/TM-DC OUT/READ | TOL/TM (Vdc)
| o V' +. oo4 40,15
23 ; " 2.5V L 2480 40,15
| 3 5.0V + 4.96% £0.15
o ' +5 Vdc 0V +.029 £0.15
| e oV 2.5V +2.514 40.15
-5 Vde 5.0 V r+ 4.998 10.15
| 45 Vde 0o v .62 20,15
. 25 0V 2.5V +2.507 £0.15
| : -5 Vde 5.0 V +4989 £0.15
; ov o V. t+. dS2- 10, 15
R 1Vrms 2.5V +2.508 © 20,15
2 V rms 5.0 V +5.00s 40.15

*The data deleted from this block, when combined w1th certain data from other sources,

could be developed into classified information.

- SIZE | COCE IDENT AD.| DRAWING KO. REV |
A 1392;) 61009530

1 ’ :

H _ | scae D27 SHEET 1o Q& = |
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Para, 9.0 Data Sheets

P TE——

ACCEPTANCE TEST RESULTS
of

UHF TELEMETRY TRANSMITTER

* /20
o MODEL £T-108 (8) (D) :

cusToMER_AR 1/ C

SPEC. NO, T /202

SALES ORDER 59

OUTLINE DWG, NO, Freoe&307
SERIAL NO, /96

FREQUENCY __Y-#0.2 MHz -
DATE > /)¢ /9

MANUFACTURED BY

@ Vecior an AYDIN COMPAN

Newtown, Pa.
Pin Connections
Pin Function
Aorl 1LV
5 Bor2 meo I/
Cor3d onop
Dor 4 owvpy
Eorb
Foré6
b DATA SHELT REVIEWED ANP APPROVIID BY
! PAGE 1 0f 3 (%)

SIZE | COCC IDINT NO. | DOAGTHG NO.

A | 13923 g E o

LCALE SHELT . GF i
13 ! . ]
foiad 3,050 84481 .) D28




X !
i i
ser# /9C
Date_ r/7¢/7— {¢-
. ‘ Tested By g /AN N+ :
3.1 ‘I'est Equipt, Calib, . (Stamp Acc.) |
d 4.0 Visual/Mechanical | (Stamp Acc.) i
Weight /L 5}., - (Limit_/ £ 0z.)
; 6.0 TEST RESULTS
G.1 Modwation Characteristics
6.1.1 Deviation Sensitivity ST |
6.1.1.3 / vrms/ L ¥-0 khz Deviation
Limit: /[ Vrms £10%/__2§£. 3 kHz Deviation
. 6.1.2 Modulation Freq. Response
Mod. Frea, Hz Response dB Mod. Freq. 117 .f{osponsc dB
10 I 100K ot 4
100 o 300K =
1K % S00K %
> - 10K o 700K b |
50K g 1M
LIMIT: + [d " dB FROM L C _,u'). TO Yoo 411z
6.1.3 MODULATION DISTORTION
Mod. Frea, Hz Distortion &
100 » [/
1K (]
10K 7%
100K IS5
LIMIT: L-0 Gper_f /¢?  KkHz DEVIATION

sig CODE 1ZIRT NO. | DRUNWING KO,

—— [\ 13923 62003015

SCALL

SHELY 1y OF

L]
———

b s S o 4 S

» fo.t 30050 9/.4 s D—29




Ser# /9¢C

Date  2//¢ /71—

Tested By_JJ 1/
v

6.1.4 Modulation Input Impedance

22 K ohms Limit: 20 K ohms Min,
6.‘1. 5 Incidental I'M
+ (0./90 kHz Limit: + kHz
6.2 Input Charactaristics
6.2.1 Reverse Polarity (7] No Damage

6.2.2 Over Voltage &7 No Damage
6.2,3 Input Current

Input V'de Input Current (Amps.)
Lo 5 430 -
Nominal _ 23 Tie
High & \AY

Limit: ¥§©  Amps. Max,

6.3 - OQUTPUT CHARACTERISITCS
6.3.1 Qutput Power

Input Vic Output Pover Watts
Lo & Joge
Nominal 23 375
High 3= 2-75
Limit: 1-2 Waits Min,

’-l

6.3.2 Output Frequency

Input Ve Frequency kHz 6 From Assigned
Lo 1LY sl 7 ceof
Nominal 28 Y40 2219 .oce

High J o Lol posf

e

Limit: = .eas” O from Assimed

SIIC CODZ IDINT KO, | BVAVAKRG 1O,

/_r;,‘ 1:923 62003015
t»T/\U- | l:r\u.t 15 F
S TR T T .. D30 .




KA

Input (Vdc)

‘Temp °C

Input I (Amps)

Qutpbut Power

Qutput Freq.

¥
Ser# /§¢(
Date__ 2/7¢(/ 1L
Tested By /7N
7
6.3.3 Spurious Quiput .
Freq. Mi2 Spur Ievel (dB) -
~90 A OVER TEPT £Ryés
All others >70 dB Below Carrier
Limit: dB Below Carrier (Table 1)
6.3.4 Load V'SWR .
i /A -
Open and short circuit load [T No Damage
6.4 TEMPERATURE

¢ From Assic:

Lo Lo_ 1Y 3190 3. It vel.F sy,
S LY °C Nom, 28 350 3 J Loty S e )
v 3G 2 . Yeé.y cocr p
Hi Lo Y 4 Yo -2y 799Y¢ . cero
195 ¢ Nom 28 \ L4 .75 /9Y( . cere
ni__3v Yy0 » 75 159 ceer o
Limit: Input1 __ ¥35@ Amps Max,
Output Power L.  Waits Min,
Output I-'x‘vq.__:':- e 37 % from Assigned
GIZE COCE I0LKT RO, | 0INNING NO,
Y
/}\ 1\){./23 62003015
SCALE 1 SHILT 1v OF ..«

St - o g v s er wan

feasd 3050 €/Q

.\ D-81




C.5 VIBRATION
LELORE XISl AFTLR
R Power (Watts) 2= [ 3 ¢ 3¢
RF Freq (kliz) 20/ 9 veh & el
Input Current (Amps)  ¥30 ¥3e ¥3o
Incidental FM (kllzy fe¢- (Y0 < crir te. /Yo
7.0 PREPAR\NTION FOR DELIVERY
Audit Inspection <% Stamp acceptance
|
|
P , :

SITE COCE 1L.5Y W),

/ SEYYY

PRI Ko X

62005015

N -

SHEEY 1 ¢

——— —— - ———

bo. .V 3ol §740

! _—

W‘_

" D82




Narae. 9.0 Datla Sheets

=

\ | R~ e
\\’ ". @ﬁ AT ~

ACCEI’T.-\?\‘ CE TEST RESULTS |
of
UHTF TELEMETRY TRANSMITTER

MODEL #T-102 (8) (L)

cusToMER . AR 1/ C

SPEC, NO, 7/c2L .
SALESORDER YL § 92
OUTLINE DWG, NO._ frece 3¢} ]
SERIALNO. L &S i
FREQUENCY /¥92-¢7 Miiz -
DATE /g [

MANUFACTURED BY

YDiN CONPANY

eWuws b G
Newltowin, Pa.
i Pin Connections
| .
,’ Pin Function
‘ Aorl R
Bos s Mep 11/
| Cors 620
1 D or 4 V27
Eorsb
F &
Ford¢
bt DATA SHEET REVNIEWED AR APPROVID BY
PACE 10of 5 >
. SIZE | CULIENNT RO, LA RO
" “ ~AAA 62003015 .
v AL Llades ! v
ot weALL l 3 ‘:.:.; r 11 v .
v sl Siwsl SE82 &% D—33
-




- 4
Ser# 28/ S ;:
Date % i £ |
/ : . Tested By .0 0N L
|
3.1 Test Equipt, Calib, (Stamp Acc.) ? ,'
i
1,0 Visual/Mechanical QA \o (Stamp Acc.) |
\‘ ~ '
Weight__/ 4 20z, (Limit /6 _0z.)
6.0 TEST RESULTS
6.1 Modulation Characteristics
6.1.1 Deviation Sensitivity = .
6.1.1.3 / Vrms/ £ §~0 ¥z Deviation
Limit:__/ vrms 105/ §5. © kHz Deviation '
6.1.2 Moduwlation Freq. Response
f -
; Mod. Frea. Hz Response dB Mod. Freg. Hz Response dB :
| " i e i ) R S R |
F 100 o 300K 4 /
{ 1K o 500K i
i > » 10K o 700K 2
f 50K 0 1M
LT L@ - @B FROM___{f. ¢  Hz TO eal He
6.1.3 =~ NMODULATION DISTORTION
i Mod. Frea, Hz Distortion
100 . )
1K « €
10K 3O
100K -5
LIMIT: /. &  Sper * 3¢ klz DEVIATION (
}
t
i
{
SI2E | COSE 1INy 1Y, | DRAING 1O, i
A 1135823 62005015
SCALt l : LMCET 17 OF 3
| - e .
R P T D—34




Modulation Input Impedance

Ser# LS Y

Datec Y//(/7L

Tested By £ (0
/7

"¢ K ohms Min,

21¢ K ohms Limit;
Incidental I'M e
& et Kliz Limit: +

—(k}iz

Input Charoacteristics

Reverse Polarity Z No Damage
Over Voltage \?_{No Damage

Input Current

Input Vde Input Current (Amps.)
Lo 1Y §so
Nominal__ 23 §Fsvo
High 3w £350

Limit: l a Amps. Max,

} 117 6.3 °  OUTPUT CHARACTERISITCS
f 6.3.1 Output Power
? Input Vde Qutput Power Watts
|
% Lo ¥ 9. (]
|
Nominal 23 ‘/' 6,'
High  J1 ¥-5
Limit; L2 Watts Min,
6.3.2 Output Frequeney
Input Ve Frequency kHz % From Assigned
Lo 1Y Y9237 Gl Y
Nominal 2§ v 93.7 gec?
High J&- ¥93. 7 .ece ¥
. Limit: = «cz/ % from Assigned 2
Szt CODE IDINT KO, § DILGIHG WO
| 2099
-+ /\ 13923 62003015
. SCALE ' SHLET 4 CF
i » fo 1137981 $40) ;) D—36
i &
é ——




e e

Ser# L5 4§

Date 2//7( /-

Tested By S/
["4

6.3.3 Spurious Qutput ' N
Freq. Mliz Spur Ievel (dB3)
3

.

>20 A Ut TIMP RAMG

l

B
B I SIS

All others >70 dB Below Carrier
C
Limit: €/ 1 _ aB Below Carrier (Table 1)

6.3.4 Load VSWR -
Open and short circuit load [Z(No Damage

6.4 TEMPERATURE
Temp °C Tnput (Vde) Input I (Amps) Output Power Output Freq, % From Assio:’
Lo Lo__ LY 530 $.7 /) ceeny |
~LI o¢ Nom, 28 . §Fod = 3 - 7 /7 . oo "7_} ‘
- St A Wae s cecs3 |
i o = § 20 3-7 Y. / et !
’f‘/’( *¢  Kom_ 28 F¥o : 3.9 Y70./ ¢ )3 z
Hi_ 3 £# - M ¥e. el |

Limit: Input I /2  Amps Max.

Output Power L .2 Watts Min,

g - .
Output Freq. = . €< 2 G from Assigned

|

!

1

|

SIZE | CODE IDINT KO, | CiinV/iRNG KO, *
|

!

I

A 13923 62003015

SCALE SHELY | R l
|
|

| food 3i0 58 9700 "\ D36




a
! 0.5 VIRRATION 4
: sEFchf DS (s A FItn
: RE Power (Watts) . %.7 ok, 52 Y9 |
s RYE Freq (klz) “493.7 ¥931. L v92.C i
Input Current (Amps) § 50 §s5o § 50 :
Incidental FM (kliz)” _ 2¢. 2y </ pH ?c 2y
7.0 PREPARATION FOR DELIVE RY
Audit Inspection /® . Stamp acceptance
» \
|
« '
{
-
| = SIE | CODE ICINT 1D, | CANING 1RO,
{ T A 13923 62003015
| - -
v. SCALL ' SULKT )¢ OF
| o | 3o vl s/l X 37
‘ & iy D—




Para. 9.0 Dala Sheels - _ : ‘

ACCEPTANCE TEST RESULTS
of 3 |

UHF TELEMETRY TRANSMITTER

Lol
MODLL iT-30& (&) (D)

cusToMER_ AL IN C ' s
SPEC. NO, __7/r02

SALES ORDER 2L § 9%
OUTLINE DWG, NO, £2.¢ ce307 |
SERIAL NO, L5 ‘ |
FREQUENCY 239 MH: ..
DATE L// € / T

\ T —

MANUFACTURED BY

@ VGoior an AYDIN COMPANY

Newtown, Pa.

Pin Connections
Pin Function
Aorl ™~NFY
Bor 2 an 1M ‘
Cor3 orD |
D or 4 G/ g
Eorbd -
F or G P
i
{ .
DATA SUHELRT : REVIEWED ANDAPPROVIID BY :
PAGE 1 0f 5 ' L?-@ i

—

SI26 | C20I 1CLNT B | DML ANG LD,
,',\ 1‘:\1 C_qq 62003015
. iy

A Y [ .,\')
SoriL Sl Ry TR
R g . I ey R

$e TR | ‘.,'t/‘




\

3

i 3.1

-4 4.0
6.0

\ G.l
6.1.1

i 6:3.1

4 6.1.2
6.1.3

-

i

W—u«-—

sext /7

Date_2/r€/70

Test Equipt, Calib, (Stamp Ace.)

(Stamp Acc.)

/"/ 0z.)

—————

Visual/Mechanical

Weight 2 h. ORT

M ]
T
(Limit

TEST RESULTS

Modulation Characteristics

Deviation Sensitivity .

33 /  vrms/ 250  klz Deviation
Vrms #10%/ -3 kllz Deviation

Limit: Z

Modulation Freq. Response

Mod, Frea, Hz Response dB Mod. Freq. Iz 'l.?csponsc dB

/ - Tested By &/ £ {2
. o

10 7 100K ~. 3
100 e 300K -~ 3
1K 0 500K
; 10K o 700K
50K -~ Y 1M
LIMIT: =+ /.0 ° dB FROM 0. ¢. Hz TO Yee nz
MODULATION DISTORTION
Mod. Freo, Hz Distortion &
100 - [ d
1K /. ¢
10K sy
100K k-
LIMIT: -0  Sper__2/co  kliz DEVIATION
(41
SRE | Ciof RIT 1 Esvaia 10,
n AN
JAS | ;;‘;,2;3 62005015
'
e '.17.',:{;"";"‘";_’ i =i
:.'.-‘-'.;‘ '---- W . —— W - - ---o-ou-.-.-; : D_aga.-.- - -




——

o . i

Sert / if/‘
Date__ 2 //6/R.
Tested By S/ 4N
4
6.1, 4 Modulation Input Impedance 2
2L 0 K ohms Limit: 2.0 K ohms Min,
6.1.5  Incidental FM
+ ¢l Jo kHz Limit: ¢ Kliz
6.2 Input Charccteristics
6.2,1 Reverse Polaritirjﬂ No Damage
6.2.2 Over Voltage (] No Damage
6.2.3 Input Cutrrent
Input V'de Toput Current (Amps. )
Lo % 4 4 )0 -
Nominal 28 “/0
nigh _ Jv ¥/0
Limit; #3770 Amps, Max,
6.3 ° QUTPUT CHHARACTERISITCS
G6.3.1 Output Power
Input Vde Output Power Watts
Lo LY 3.5
Nominal 23 35
High I O i)
; Limit:___ -0 Watts Min,
' G.3.2 Output Frequency
{ Inpat Ve Frequeney kHz % From Assigned
| Lo 154 Ser-3 L Coef
f Nominal 2% T/ ik . cecy
|
| Migh Y- b R Lecef
] ‘e
! Limit: 2 cc. 5~ © from Assigned ®
| SIZE | CilZ ILINT KO, | LRAVHING 1O,
| L W | ~,
/"\ . 0925 62003015
| i RO - e S eyEBmet s S W e am A :‘:ALL - '- -~ .-:-..‘h.r l ‘ ‘.-
i I o =~ soe b 5 0/ L) D—40




Freq. MHz

6.3.3 Spurious Qutput

|

|

L]

Spur Ievel (dB)

All others >70 dB Below Carrier

Limit:___ 68- '/ aB Below Carrier (Table 1)

serd# /9 f

Date Y /¢ L

‘Tested By (7 ¢/
/

>0 o outR TEnf RANCE

G.3.4 Load VSWR .
2 :
Open and short circuit load [7) No Damage
G. 4 TEMPERATURE
Temp °C Input (Vde) ~ Input I (Amps) Qutput Power Output Freq. & From Assic:
n—
Lo Lo 1LY 370 a2 24 el
-1 <C Nom, 28 370 G s T - &t I
3T 270 ; oy 1 serd . Cole
Hi Lo A Y/ 3 F9L.1 _ce3
'ffs'/ °C  Nom_ 28 /0 3-3 Fav./ - o3
mi_ 3% ¥/ 4.3 .Y Loy
‘ ! Limit: Inputl  ¥579 Amps Max,
Outpat Power L2 \Watts Min,
4 Output I'req. T . o0 J'J‘} from Assigned
!
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6.5 VIBRATION o
BfFonE O - AL,
RF Power (Watts) b 1 ' Y 2.3
RF Freq (kHz) e -3 . 90L- - 5S¢
Input Current (Amps) ¥ )0 ¥ /o Y/
Incidental FM (kllz)® 20. (Y7 cd. i 1¢-190
7.0 PREPARATION FOR DELIVERY
@)
Audit Inspcction \\- Stamp acccptance
[si22 | coot toar 1o, | CAvana 10,
)
Al 13623 62003015
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..
MODEL NO. FMT-667 TESTED BY
SERIAL NO, DATE F{k O S
AIM - 4G DATA SHEET
f i )
L CHANNEL INPUT OUT/TM-DC OUT/READ TOL/TM (Vdc)
: ' A& B Open 2.34V i 2.29° 0,15V
20 ' B shorted (p~ 3} 2.8V ' ;B b £0, 15
~ ‘ A & B shorted 3.5V 3.4z0 +0,15
1 A shorted 4,67 . Syy 10,15 .
- | E, =0.5VE=-9.5V 0V i 0.008 0,15
21 E, =}:B = =4,5V 2.5V 2.506 £0,15
E =-9.5VE_ = 0.5V 5.0V .99 8 £0, 15
A B
IR 0V 0.00Y 0,15
g 50Vrms 2.5V 2.505 0,15
100 Vrms 5.0V 5.0i8 40,15
0V 0,05 0,15
23 * 2,5V T.YLS 0, 15
5.0V yv.36° +0.15
E, = Vo-2.5V 0V o. I £0.15
Ey = Vo 42,5V
24 EA —Vo 2.5V 2.536 10,15
By & V°+25V 5.0V 9y 3
EA = Vo 2.5V . ¥. £0.15
E, =Vo ~2.5V } .
Eg = Vo+2.5V BETR o =S AE
25 E, =E_=Vo 2.5V 2.5 £0,15
EA = vg +2,5V '
EA=V0-2.5V} 5.0V Yy.923 £0,15
P B
oV 0V |+ o0.009 10,15
26 1 Vrms 2.5V 2.4 71 10, 15
2 Vrms 5.0V 4. 9272 0,15
*The data deleted from this block, when combined with certain data from other sources,
could be developed into classified information.
SIZE | CODE IDENT NO. ] DRAWING NO. REV
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- MODEI NO, FMT-667 TESTED BY
SERIAL NO, DATE___ Fel L 1923
ATM - 4F CH, 20 - 26 DATA SHEET
CHANNEL | INPUT OUT/TA-DC OUT/READ TOL/TM(Vdc)
= I, No pulse v o.55 0. 25 1
20 : 1.2 sec p 2v : Zes 0,25
B | 1sscep 5.0V 5.00 40,25
i [ Pre i RR—G _léads 1 Lsec 0 . \Y ! -0.1 10. 25
S } , 2.5V . B 0. 25
Launch 3 lags i 3.0V ‘ N s.00 i 40, 25 X
Post ; GPP ieads 1 u sec i. 0 V ; = o, 2 20,25
21 i Coincidence 2.5V ! 2.6 20, 25
Launch ! GPP lags 1 s. i 5.0V ! S0 +0. 25 N
! TV leads 1u sec i 0 Vv E - 0o0% +0, 25
22 ' Coincidence ‘ 2.5V 2.60 0. 25
X { TV lags 1 u s, : 5.0V & 00 10, 25
Pulse Absence { 1.0v e £0. 25
%‘ 23 Video in Low Nolse, 2.5V § £0.25
Video in High Noise 4: ov o, 0 -.tO 25
ov B E 0,00 £0.25 g
24 +0.5V 2.5V 285 0,15
+1.0V : 5.0V S00 £0.15
- -85 Vde 0 Vv ~6.05 10,15
25 | =725 vde 2.5V R £0.15
| =60 Vdc 5.0V .90 1 £0.15 i
S = _' ov : 2. 5Vde Z.So (Jr'g i £0.15
26 5Vp-p 2:5Vp-p 220 (p¥) *0. 1o
: 10Vp=-p 5:0Vp=p 530 (p-p) 0,15
v SIZE | CODE ICENT NO. | DRAWING NO. REV
} | A | 13923
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MODEI NO, FMT-667 TESTED BY
SERIAL NO, DATE__ Feb 1, v 1923
AIM - 4F CH. 20 - 26 DATA SHEET
CHANXNEL ; INPUT QUT/TM-DC OUT/READ TOL/TM(Vdc)
| No pulse v o.55 £0. 25 l
20 : 1.2:secp 2v ; 2.19 0, 25
| J: 1.8 .sec p .0V f 5.00 £0. 25
Pre | RRG leads 1usec 0 Vv ! -0.1 £0. 25
T ; Coincidence 2.5V . 2.40 +0. 25
Launch; RRC_; lags 1'g.s_g9_~ 5.0V s.00 £0, 25
Post ‘ GPP leads 14 sec o v ‘ -0 £0.25
Coincidence 2.5V E 2.6 %0, 25
Launch ! GPP lags 1 s, 5.0V ', $.40 %0, 25
! TV leads 1 sec | 0oV - 005 %0, 25
22 ! Coincidence ' 2,5V 260 0,25
| TV lags 1 u s. : 5.0V § 09 0, 25
Pulse Absence | 1.0V o £0, 25
23 Videoin Low Nolse. 2.5V 2.5 £0.25
Video in High Noise 4: ov o, 0 *0 2a
ov [~ % ¥ ens 20. 25
24 +0.5V . 2.5V 285 0,15
+1,0V : 5.0V .00 +0.15
-83 Vdc 0V ~0.905 0,15
25 | =72,5 Vde 2.5V _1_5:" :! 0,15
:j -60 Vdc 5.0V CAL ! £0,15
5 “__' - oV _ 2.3Vde . So (JrJ ? _20.15
26 3Vp-p 275Vp-p 2.70 {p P) | SN
10Vp-p 5:0Vp-p §30 (p -p) l 20,15
SIZE | CODE IDENT XO. | DRAWING NO. REV
A ] 13923
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