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FOREWORD
This standard supersedes pgragraphs 3.2.4.2 through 3.2.4.2.9

and 5.2.9.5.1 through 5.2.9.5.4 of DCAC 330-175-1, DCS Engi-

neering Installation Standards Manusl,
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1 QANDR
Ay IS L

1.1 PURPOSE. The purpose of this standard 1s to provide
technical design standards for volce frequency carrier telegraph
(VFCT) terminals for use in long-haul communications. The stan-
dards are intended to be used in the deslgn and installation of
new VFCT equipment and also in the upgrading of existing
equlipment,

1.2 APPLICATION., This standard applies to multi-channel,
frequency shift keyed, VFCT terminals operating at rates not
exceeding 75 bits per second.

1.3 OBJECTIVE. The objective of thls standard 1s to provide

the electrlical performance parameters required in long-haul
communications to enable design, englineering, and installatlon of
that portion of the Defense Communications System. {DCS} concerned
with VFCT terminals.
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2. REFERENCED DOCUMENTS,

a. MIL-STD-188 -100, Tactical and Long-Haul Common o
Standards.

~b. MIL-STD-188-300, Long-Haul Communications System o
Design Standards Applicable to the DCS.

¢c. MIL-STD-188-311, Equipment Technical Design
Standards for Multiplexers. . e .

. d. MIL-STD-188-317, Subsystem Design/Engineering and
Equipment Technical Design Standards for Hlgh Frequency Radio.

e. MIL-HDBK-411, Facility Design for Long-Haul
Communications (DCS) Power and Environmental Control for FPhysical
Plant.

f. MIL-STD-461, Electromagnetic Interference n“‘.'
Characterisitcs Requirements for Equipment Subsystem and System.

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
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3. .  TERMS AND DEFINITIONS,

3.1 . Telegraph Distortion. The shifting of the transition
points of the signal pulses from .their proper positions relative
to the beginning of the start pulse. The magnitude of the dis-
tortion 1s expressed in percent of a perfect unlt pulse length.

3.2 ~ Tone Diversity. A method of Volce Frequency Carrier
Telegraph (VFCT) transmission wherein two channels of a 16 channel
VFCT carry the same information. This 1s commonly achieved by
twinning the channels of a 16 channel VFCT to provide 8 channels
with dual diversity. : '

3.3 Standard/Specific Telegraph Level (STL). The power per
indlvidual telegraph chamnel required to yleld the standard com-
posife data level. For example, for a composite data level of
-13 dBm at a O dBm transmission level point (TLP), the STL would
be -25.0 dBm for a 16 channel VFCT terminal from the relation:

STL, = =13 dBm -10 logt
wheré t 1is the number of telegraph channels.

4, SUBSYSTEM INTERFACE STANDARDS,

4.1 Equipment descrlbed herein must interface with the
appropriate equipments as described in MIL-STD-188-100,
MIL-STD-188-311, and MIL~STD-188-317.

5. DESIGN AND ENGINEERING STANDARDS,
5.1 Frequency Shift Keying (FSK) Voice Frequency Carrier
Telegraph EVFCT), This section covers standards for the terminals

of a multichannel FSK voice frequency carrier telegraph system of
75 blts per second (b/s) maximum operating speed per channel.
Figure 1 shows the system arrangement., VFCT terminals shall be
configured in the following ways:

a. Sixteen channel dual diversity terminal for use
on high frequency radlo systems.

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
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b. Sixteen channel nondiversity terminal for use on
other type systems, with an option for two additional channels
(17 and 18) directly above channel 16. The 16 channel diversity
terminal shall incorporate a built-in swlitching arrangement to
permit operation as 16 channel dual diversitg through trans-
mission media, 8 channel tone diversity, or channel quadruple
diversity using media and tone dilversity. Flexibllity shall be
provided to implement from 1 to 18 channels on nondiverslty sys-
tems, or from 1 to 16 channels on diverslty systems.

Digital Interface Characteristics.

5.2,1 Standard Diglital Interface. The standard digital inter-
e W ~ Fafalaelh s F-% "
face 1s described in MIL-STD-188-100 and MIL-STD-188-300.

5.2.2 Digital Input/Qutput Grounding. The digital input and
output shall be floating and shall permit connection to a power
supply of either polarity or signal ground as required. With any
type of connectlion used, the total peak telegraph distortion shal’
not exceed the limits specified in paragraph 5.3.14.

5.2.3 Signaling Sense. In polar signaling, "mark” condition
shall be represented by a positive voltage between line and signal
ground, and "space" condition shall be represented by a negative
voltage between line and signal ground. The transmitting and
recelving terminals shall be equipped wlth a switch to reverse

the polar signaling sense for nonstandard applications. In neu-
tral operation, the mark condition shall correspond to current ON
and the space condltion shall correspond to current OFF, regard-
less of polarity. :

5.2.4 Ballast. Ballast lamps, or other approved protective
devices, shall be incorporated in each loop power supply lead to
1imit the signaling current to a safe maximum value in the event
the circult is grounded or improperly patched to another clrcuit.
The protective device shall normally be provided as part of the
central office power supply distribution system. Where the VFCT
terminal provides its own loop power supply, the protectlive device
shall be incorporated in the terminal power supply distribution.

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
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5.2.5 Modulation Rate. The maximum operating modulating rate
of the channels comprlsing the system shall be 75 baud.

5.2.6 Qutput Bias Adjustment. Blas adjJustment shall be pro-
vided in each Recelive Signal Converter to reduce the distortion
in the output slgnal. The range of blas adJustment shall be at
least +10% of the normal interval.

5.3 Audio Frequency Characteristics. The audio frequency
characteristics of the receiving and transmitting terminals shall
be in accordance with the following paragraphs. ( Paragraphs
5.3.1 through 5.3.14),

5.3.1 Tone Carrier Frequencies. The nominal center frequencies.
of the tone channels shall be spaced 170 Hz apart. The frequency
of the mark is (f¢ -142.5 Hz) and that of the space is (f¢ +42.5 Hz)
where s = the center frequency. Channel deslgnatlon, center fre-
quency and mark/space frequencies for nondiversity and diversity
systems shall be in accordance wlth tables 1 and 2.

5.3.2 Tone Carrler Frequency Tolerance and Stabllity. The mark
and space transmitted frequencies in each channel shall be within
0.1 Hz of the speciflied values with stability such that deviation
from the speclfied frequencies shall be no greater than +0.5 Hz
over a six months perlod.

5.3.3 Tone Carrier Levels. Multichannel VFCT carrler operating
levels are defined 1n terms of the Specific Telegraph Level (STL)
At a2 O dBm reference test tone level point, the STL shall be -25.0
dBm for 16 channel VFCT system operating over most voice frequency
channels., The total power of 16 channels at this point will be
-13,0 dBm. The 1levels for dlverslty and nondlversity systems —~
shall be based on the STL's llsted 1n table 3. The power level of
each mark and space tone shall be contlinuocusly adjustable to any
specifled level between ~30 and 0 dBm and shall maintain this set
level within 0.5 4B for 30 days without readjustment.

5.3.4 Noise. The total noise at the audlo transmitting Jacks
between 300 and 3400 Hz shall not exceed 27 dBrnCo (-65 dBmO flat
weighting.) This measurement shall be made with the transmitting
terminal set up for normal operation and all tone oscillators ob
generators turned off.

6
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TABLE 1. NON-DIVERSITY

Deg?Z§2§ion Frequiiﬁ? (Hz) Frquggzir(Hz) Freqﬁgizs (Hz)
'1 382.5 L25 467.5
2 552.5 595 637.5

3 T22.5 - 765 ‘ - - 807.5
L 892.5 935 977.5
5 1062.5 1105 1147.5
6 1232.5 1275 1317.5
7 1402.5 1445 1487.5
8 1572.5 1615 : , 1657 .5
9. 1742.5 1785 1827.5
10 1912.5 1955 1997.5
11 2082.5 2125 2167.5
12 2252.5 2295 2337.5
13 2L22.5 - 2465 2507.5
14 2592.5 2635 2677.5
15 2762.5 2805 2847 .5
16% 2932.5 2975 - 3017.5
17** 3012.5 3145 3187.5
18%% 3272.5 3315 3357.5

*Marginal over HF (nominal 3 kHz) channels
*¥Not usable over HF channels

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
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TABLE 2, DIVERSITY

Pair 1(9), 2(10), 3(11), 4(12), 5(13), 6(14), 7(15), and 8(16)

NOTE: Connect loop to lower numbered channel of each pair.

5.3.5 Transmit/Recelve Filter Characteristics. Over the range
of + “55 Hz from the center frequency, the attenuation shall not
exceed the minimum attenuation in the channel u.y’ more than 6 dB,
The difference between attenuations at the mark and space fre-

quencles shall not exceed 1.5 dB.

5.3.5.1 Attenuation at the Stop Band. The attenuation at the
mark and space frequencies of all other channels shall be at
least 55 dB with respect to the mean attenuation at the mark and
gspace frequencles of any one channel when referred to equal level
points.

5.3.6 Level Attenuators. Attenuators in the combined input
and output lines of the carrier terminal shall be adjustable over
a range of 0 to 35 dB elther continuously or in steps not greater
than 0,5 dB. The attenuators shall be balanced or located in the
clrcuit where the input or output line balance is not affected.

5.3.7 Input and Output Impedance. The output lmpedance or the
transmitting terminal and the input impedance of the recelving
terminal shall be 600 ohms +10% resistive and balanced over the
frequency range 370 to 3400‘Hz. The electrical balance shall be
sufficient to suppress the longltudinal currents at least 40 dB
below any reference level input.

5.3.8 Harmonic Distortion. At the output of the VFCT trans

il Lelio=
mittling terminal, the second and higher order har onics of each
chamnel carrier shall be suppressed at least 60 dB below channel
signal level.

5.3.9 Dynamic Range. On each indlividual VFCT channel, suffi-
cient amplification and automatic galin control shall be 1ncorpo-
rated to accomodate a normal range of input signals 1n addition
to the specified fade margins. The tone converter shall accept

8
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a normal signal of -25 dBm per channel at the line side of the
combined terminal input. The regulated amplifier of a VFCT shall
be capable of accepting a fade of at least 32 @B below -25 dBm
(t.e., ~57 dBm). As a deslgn objective (DO), the regulated

‘am
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of at least 45 dB (i.e., ~70 dBm).

! TABLE 3., STANDARD/SPECIFIC TELEGRAPH
LEVELS (STL) FOR SYSTEMS OF 1 TO 18 CHANNELS*

L

- Total Uomposite Power
Number of Standard/Specific Level at the O Reference
Channels Telegraph Levels Level Point
1 -13,0 dBm -13,0 dBm
2 ~16.0 dBm -13,0 dBm
8 ~-22.0 dBm . -13,0 dBm
12 ~-23,8 dBm -13.0_dBm
14 24,5 dBm -13,0 dBm )
16 -25,0 dBm -13.0 dBm
10 O £ ADwm ~12 N Afm
e S-J_.U WhLSAiL ) S kb LI

#*Standard/specific telegraph levels for other multiple channels
are determined as follows:

STL = =13 dBm -10 loglo t

where t = number of telegraph channels
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5.3.10 DiVersitX Combiner. A dlversity combiner shall be pro-
vided when the VFCT 1s used on HF radio channels, The diversity
mode shall provide 2 to 3 4B improvement over the nondiversity
mode.

5.3.11 Differential Delay. With the transmitting and receiving
term¢nals connected back-to-back, the differential delay between
any two channels shall be adjustable to within 500 mieroseconds.
Each recelve tone converter shall be provided with a time delay
capability, adjustable continuously from O to at least 7 but
not more than 13 milliseconds.

5.3.12 Interchannel Interference. - With all 16 tone keyers.
synchronously keyed from the same source with random mark and
space slgnals, and any output attenuated 30 dB below the level of
the others, the total telegraphic distortion of that channel shall
not exceed 40 percent,

5.3.13 Transmltting Bias. With the send tone keyer keyed with
undlstorted mark and space reversals at the 75 baud rate; the
time duration of the mark and space tones shall bhe equal within
2 percent.

5.3.14 Telegraph Distortion. With the transmit and receive .
fterminals connected back-to-back, the telegraph distortion on each
channel shall not exceed the maximum telegraph distortion limits
shown in table 4 with all channels contlnuously keyed with randonm
information, for example, "Fox" tests, unsynchronlzed. Each chan-
nel shall meet these criteria when adjusted for any delay (see’
paragraph 5.3.11) between O and 7 milliseconds.

5.4 Integral‘Test Facllities.

5.4,1 . Metering. Sultable metering shall be provided to measure
delay, levels, current, and voltage. ,

5.4.2 Jack Panel, Each channel unit shall be provided with'
test Jacks. The Jacks shall be arranged for testing and patching
the DC and audlo lines. The Jjacks shall be single circuit tip/
ring/sleeve {TRS) type jacks. Flgure 2 shows a simplified schema-
tlic of the DC and audlo Jack connectlons,.

10
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MAXIMUM TELEGRAPH DISTORTION

TABLE 4,
Modulation Transmlt Level Total Peak Tele-
Rate In Baud of Each Channel graph Distortion
go* -25.,0 dBm 5.0%
90* -57.0 dBm 7.5%
gO** -70.0 dBm 7.5%
75 -25.0 dBm 490%

LI

*It is not the-intent that 90 baud modulation rate
be used for other than test purposes.

#*%#Design obJective (DO) for VFCT equipped with
diversity capabllity for use on HF radio channels.

11
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:

6, TEST METHODS

6.1 General. This section includes the procedures for

testing subsystem and equipment parameters specifled 1n section 5.

The methods presented are to be used as guidlines for testing.
Table 5 1s a 1listing of the test methods.

TABLE 5, VFCT TEST METHOD LIST

“NUMBER SUBJECT

- 5101 Digital Input Sensitivity
5102 Digital Input Impedance
' 5103 Digital Output Reslstance
5104 Digital Input/Output Grounding
5105 Signaling Sense
5106 Power Supply
5107 Carrier Frequency Stability
- 5108 Tone Carrier Levels
2 5109 Noise
. 4 5110 Filter Characteristics
o 5111 Level Attenuators '
5112 Input/Output Impedance-Volce Frequency Line
5113 Harmonic Distortion
5114 Dynamic Range and Telegraph Distortion
5115 Diversity Combiners
5116 Differential Delay
5117 Interchannel Interference
6.2 . Degscription of Test Methods. The methods provide step-

‘by-step procedures to be followed for the testing of VFCT equip-
ment characterlstices. Test setups are glven and the requlred
testing apparatus 1s assigned a reference ltem number, The Test
.Equipment Iist 1n Appendix 1, following the last test method,

- ‘speclifies test apparatus operating features correlated to the

specified reference number. .In general, the test methods do not

repeat the standaré values apecified in section 5. However, these

values are repeated where necessary in order to clarify a step.
Reference should be made to the section 5 paragraphs referenced
in the test method.

13

@

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
Check the source to verify that this is the current version before use.

S



MIL-STD-188-342
29 February 1972

6.3 Standard-To-Test Method Cross-Reference. Table 5 c¢ross-
references the sltandard paragraph numbers 1n section 5 to the
applicable test method.

TABLE 6. STANDARD-TO-TEST METHOD CROSS-REFERENCE S s

PARAGRAPH SUBJECT TEST METHOD
Qverall Performance
5.3.14 ~ Telegraph Distortion 5114
Digital Interface Characteristics
5.2.1 Input Sensitivity 5101
5.2.1 Input Impedance 5102
5.2,1 Output Resistance _ 5103
5.2.2 Input/Output Grounding 5104
5.2.3 Signaling Sense 5105
5.2.1 Loop Battery Supply 5106
Voice Frequency Characteristlcs
5.3.1 Carrier Frequenciles 5107
5.3.2 Carrier Frequency Stability 5107
5.3.3 Tone Carrier Levels 5108
5.3.4 Nolse 5109
5.3.5 Filter Characteristics 5110
5.3.6 Level Attenuators 5111
5.3.7 Input and Qutput Impedance 5112
5,3.8 Harmonic Distortion 511
5.3.9 Dynamic Range 511 R
5.3.10 Diversity Combiner 5115
5.3.11 Differential Delay 5116
5.3.12 Interchannel Interference 5117 -

14
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METHOD 5101
DIGITAL INPUT SENSITIVITY
1. SCOPE. This method 1s used to determine the digital
input sensitlvlity and bias correction capabllity of voice fre-
quency carrier telegraph (VFCT) transmitting terminals,

2, APPLICABILITY., Parameters shall conform to the applicable
portions of the standard digital interface found in MIL-STD-188-300.

3. APPARATUS. Required test equipment 1s listed in table 1.

TABLE 1. REQUIRED TEST EQUIPMENT

- : Schematic Item No. in
@ Test Unit Reference Appendix 1
Switch A 950
Power Supply* E,F 568
Power Supply* G : 569
Milliammeter M,N 5C
Voltmeter 0 51
Resistor Variable W,Y yyl
Resistor Variable X 442
. *Power supplies llisted are required 6nly when
‘ loop power supplies have not been supplied as
part of the VFCT Terminal.
4, PROCEDURES.
4.1 INPUT SENSITIVITY OF POLAR VFCT TRANSMITTING TERMINALS.
Step 1. Connect equipment as shown in figure 5101 (high

level signal).

@ 15
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®

TRARSTTING TEMMINAL
MUS ATTENUATORS, COLS AND -~ COMMINED AP
- T
SWITCH A | connoetn AF RICEFVING TERMINAL
H ouTeuT PLUS ATTENUATORS, COILS AND
r¥ida JACKS
ud 61 4
VOLTMETER
(]) e
+0 t O+
POWER rowen]
LY o = O SuPPLY]
) ?n cr 9 I_cv (L]
s
-o = Og=—trO— o
L'vw o-' AP O
RERITOR RESHTOR TER (N0
(Wi on (x) WLLIAMMETER O o L AN
TEST CURRENT | TEST VOLTASE B
o YoLTS POWER SUPPLY| s o | YOLTMETER | RESISTORS
MIGH LEVEL SIGNALING 2 - (&4 u—h - w—y
LOW LEVEL 3ONALING o.l 0.8 QuF w=n [ X-¥
FIGURE S5101. ARRANGEMENT FOR TESTING THE INPUT SENSITIVITY OF VFCT )

TRANSMITTING TERMINALS (POLAR 60 V., 20 mA, OR & V, R
1 mA) .
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Label switch A so that position connecting

nogitive battery ig designzted mark and nnaition

PN T ke U W W WAV WL LY Ml B e G A L WA LA, A LAd R P W R e W el

connecting negative battery 1l1s designated space.
Set switch A to mark.

Arrange tone keyer and tone converter for polar,
20 mA operation.

Adjust resistor W so that milliammeter M reads

vl pmdrman VT mn bmlsmdr wad TT L mvmmade e AT
"T'CU llm d..llu I'€35185COoOr 1 80 TnNatv Miirighméeel i

also reads +20 mA.

Readjust resistor W 80 that milliammeter M reads
+2 mA. Milliammeter N should still read +20 mA.

Set switch A to space. Milliammeter M should
read -2 mA (+2 percent) and milliammeter N
should read ~20 mA (+2 percent).

Operate switch A back and forth between mark and
space. Milliammeter N should follow, 1l.e., whewn
switch A i1s on mark, milliammeter N should read

190 mA« anA uwhan cm*#nh 1a A ananas mi1l1dammoatss
L) ‘—V um, Tl &k Middwdd AP YY e WAl ke, AL Uruv\” Ak ety e fy Gl A LAk A e W e

N should read -20 mA.

Connect equipment for low level signaling with
switch A on mark.

Arrange tone keyer for polar, 6 V, 1 mA opera-
tion. (The tone converter 1is arranged for 60 V,
20 mA operation as before).

Adjust resistor X so that volfmeter 0 reads +6
volts., (Milliammeter N will read +20 mA).

Set switch A to space. (Milliammeter N should

=g = A

read ~20 mA, +2 percent).

Set switch A to mark and readjust resistor X so
that voltmeter O reads +0.5 volts. (Milliam-

meter N should read +20 mA).

17

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z

Check the source to verify that this is the current version before use.



MIL-STD-188-342
29 February 1972

Step 14. Set switch A to space. (Voltmeter O should
‘ read -0,5 volts and milliammeter N should read
-20 mA, +2 percent).

Step 15, Operate switch A back and forth between mark T
and space, Milliammeter N should follow as 1t '
did in step 8.
METHOD 5102
DIGITAL INPUT IMPEDANCE

1, SCOPE. This method 18 used to determine the digital in-
put impedance of polar or neutral voice frequency carrier tele-
graph (VFCT) transmitting terminals.

2. APPLICABILITY., Parameters tested shall conform to the
followlng applicable requirements specified.

Item Reference
Digital Input Impedance | MIL-STD-188-100

MIL-STD-188-300
3. APPARATUS., Required test equipment is listed in table 1,

TABLE 1. REQUIRED TEST EQUIPMENT

Schematic Ttem No. in

Test Unit Reference Appendix 1
Chmmeter or _ A 52 - -
Wheatstone Bridge B 951 i
Impedance Bridge or C 952 .
Capacity Brildge D 953 :
Audlo Frequency Oscillator E 180
Null Detector F 254

Source: https://assist.dla.m Downloaded: 2015-06-12T14:42Z N
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PROCEDURES .

DIGITAL INPUT RESISTANCE OF VFCT TRANSMITTERS.

Step 1.

N

Step 4.

Step 5.

Step 6.

Connect equipment as shown in figure 5102-a.

NOTE

Remove any existing connections to the points
indicated as battery or ground in figures
5102-a and 5102~b before starting test. Any
internal connectlions of battery to these points
must also be removed.

Turn all current contr

M s s Okt e v - N r B N

under test to zero or
as appropriate.

Arrange tone keyer under test for neutral 130 V,
60 mA operation and measure resistance, using
ohmmeter A or wheatstone brldge B.

Arrange tone keyer under test for

M wn A
20 mA operation and measure resl

3.

Arrange tone keyer under test for polar 60 V,
20 mA operation and measure resistance as in
step 3.

ne
an

i

utral
ce as

b o

30V
n st

b
+
W 4 ol L & e

Arrange tone keyer under test for polar 6 V,
1 mA operation and measure resistance as in

aten 2
S Voae e

DIGITAL INPUT SHUNT CAPACITANCE OF A VFCT TRANSMITTER.

Step 1.
Step 2.

Connect equipment as shown in figure 5102-b.
Turn all current control resistors on tone keyer

under test to zero or strap them out of circuilt,
as appropriate.

19
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=rT
£=o Q o
l £ 3 it
YoLwt o '
i i
> o
§ SAT OR GND ¥ >
TONE KTVER )
OHIMWETER A OR o
WHEATSTONE
sRiDeL B

# ANY INTERNAL VFCT BATTERY MUST BE REMOVED

"FIGURE 5102-. ARRANGEMENT FOR MEASURING THE DIGITAL INPUT

RESISTANCE OF A VECT TRANSMITTING TERMINAL
POLAR 60 V, 20mA; OR 6 V, 1 mA)

!

— —»
el : GAT OR GND %
- - TOME KEYER
oer ™
MIPEOANCE BRIDGE (C)
on
° . CAPACITANCE BRIDGE (0) b
onc
. AAIDND
FREJENCY .
OICILLATOR .
© % ANY INTERNAL VFCT BATTERY MUST 8E REMOVED

FIGURE 5102-b. ARRANGEMENT FOR MEASURING THE DIGITAL INPUT SHUNT

CAPACITANCE OF A VFCT TRANSMITTING TERMINAL (POLAR
6 V, 1 mAl
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Step 3. Arrange tone keyer under test for polar 6 V,
1 mA operation and measure capaclfance, using
impedance bridge C or capacity bridge D. In
either case, use AF oscillator E and null
detector F. '

NOTE

Set AF oscillator at 50 Hz and for sSuffilcilent
output power to get a satisfactory reading on
null detector, when tuned to 50 Hz. It may Dbe
necessary to reduce output of AF oscillator or
to reduce the amplification of null detector

(or both) to keep meter reading of null detector

on scale.
METHOD 5103
DIGITAL OUTPUT RESISTANCE
| e 1. SCOPE. This method is used to determine the digital out )

put resistance of VFCT recelving channel terminals.

2. APPLICABILITY, Parameters tested shall conform to the
followlrnig applicable requirements specified.

Item ' Reference
Digital Output Resistance MIL-STD-188-100.

- —— M. A Q0O A~
M1 L~=2 L D=100- 35UV

3. APPARATUS. Required test equipment is listed in table 1.

". 21
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TABLE 1. REQUIRED TEST EQUIPMENT

Schematic Item No. In
Test Unit Reference Appendix 1 .

Milliammeter A 48
Milliammeter B il
Battery C 573
Battery D 70
Resistor (Variable) E 57
Voltmeter (VTVM) F 53
Switch G 9L6
Power Supply H 567

4, PROCEDURES.

4.1 NEUTRAL 20 OR 60 mA (MODE A).

Step 1. Connect equipment for back-to-back operation as
shown in figure 5103, Battery C and milliam-
meter A should be used. Both stepped variable
attenuators (assocciated respectively with the
transmitting and receiving VFCT terminals) must
be set for O dB.

Step 2. AdJjust loop current to 20 or 60 mA, as appro-
priate.

Step 3. Adjust individual channel terminal outputs to :
—25.0 dBm. -

Step 4. ' Arrange receiving terminal for neutral operation.

Step 5. Close swltch G and adjust current in milliam-
meter A to 90 mA.

Step 6. Record voltage across polnts A and B (marking

contact and tongue, respectively, of relaying
device).

22
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Step 7. Open.switch G and agaln record voltage across
points A and B. Voltage should be approximately
that of battery C. .

Step 8. See paragraph 4.4.

POLAR 20 mA (MODE B).

Step 1. Perform steps 1 through 7 of paragraph 4.1,
except arrange receiving terminal for polar
operation.

Step 2. With switch G still open, transfer test con-
nection from A to C.

Step 3.‘ Adjust current In milliiammeter A to 90 mA and
record voltage across B and C.

Step 4. Close switeh G and again record voltage across

B and C., With switch G closed this voltage
should be approximately that of battery C.

Step 5. See paragraph 4.4,
POLAR 6 V (MODE Ql,

"Step 1. Connect equipment for back-to-back operation as

- shown in figure 5103. Battery D and milliam-
meter B should be used. Both stepped variable
attenuators (assoclated respectively with the
transmitting and recelving VFCT terminals) must
be set for O dB.

Step 2. Adjust indlvidual channel terminal cutputs to
~25.0 dBm.

Step 3. Close switch G and adjust current in milliam-
| meter B to 6 mA.

Step 4. Record voltage across A and B.
Step 5. Open switch and again record voltage across A

and B, With switch C open, this voltage should
be approximately that of battery D.

a3
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Step 6. With switch G still open, transfer test con-
nections from A to C.

Step 7. Adjust current in milliammeter B to 6 mA and
record voltage across B and C.

Step 8. Close switch G and again record voltage across
B and €. With switch G closed, this voltage
should be approximately that of battery C.

Step 9. See paragraph 4.4.

4.4 RESISTANCE CALCULATION. Calculate contact resistance as
follows:
" Let: V = Voltage in volts measured across the relaying device

contacts by voltmeter F,

I = Current in milliamperes as measured by milliammeter
A or B as appropriate.

R = Contact reslstance in ohms.

25
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METHOD 5104
DIGITALlINPUT/OUTPUT GROUNDING

1, SCOPE This method 1s used to detect unwanted grounds
at digital inputs and outputs of voice frequency carrier tele-
graph (VFCT) equipment,

2. APPLICABILITY, Parameters tested shall conform to the -
followlng appilcable requirements specifled.

Item Paragraph
Digital Input/Output Grounding 5.2,2

3. APPARATUS. Required test equlpment 1s listed in table 1.

TABLE 1. REQUIRED TEST EQUIFPMENT

. Schematic Item No. In
Test Unit Reference | Appendix
Ohmmeter A 52
4, PROCEDURES .
NOTE
Before starting this test, all connectlions 'raf

external to the VFCT terminal must be removed
from the battery or ground terminals shown }n

26
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figure 5104-a, and from terminals 1 and 2 shown
in figure 5104-b. Any internal connection of
battery to these points must also be removed.

L | DETECTION OF UNWANTED GROUNDS AT DIGITAL INPUT OF A VICT

TRANSMITTING TERMINAL, _
| Step 1, Connect equipment as shown in flgure 5104~a,
Step 2. Connect ungrounded ochmmeter terminal first to
tip of equipment Jack and then to point desig-
nated battery or ground.

Step 3. At each point measured resistance-to-ground
should exceed 1 megohm.

4.2 DETECTION OF UNWANTED GROUNDS AT DIGITAL OUTPUT OF A
VFCT RECEIVING TERMINAL,

Step 1. Connect equipment as shwon in filgure 5104-D.

Step 2, Connect ungrounded ohmmeter terminal first to
tip of equlpment Jack and then to points
designated 1 and 2.

Step 3. At each point measured resistance-to-ground
should exceed 1 megohm.

METHOD 5105
SIGNALING SENSE

1. SCOPE. This method 1is used to determine the signaling
sense of input (transmitting) and output (receiving) units of
volce frequency carrier telegraph (VFCT) equipment.

2. APPLICABILITY. Parameters tested shall conform to the
following applicable requirements specified.
Item Paragraph
Signaling Sense- 5.2.3

27
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]
i

3. APPARATUS, Required test equipment is listed in table 1,

TABLE 1, - REQUIRED TEST EQUIPMENT

: Schematic Item No. In

Test Unlt Reference Appendix 1
Telegraph Signal Generator A 179
Power Supply B,C 567
Power Supply J,L 568
Power Supply K,M 569
Milliammeter D,E 48
Milllammeter N,O 50
Resistor Variable F,H uh3
Resistor Variable G,I uhl
Resistor Variable P,R Lhs
Resistor Variable Q,S "4k
Switches T,U qi7
4, PROCEDURES,
4.1 SIGNALING SENSE OF VFCT TRANSMITTING OR RECELVING TERMI-

NALS (NEUTRAL, 13

0 V, 60 OR 20 mA).,

Step 1.

Connect equipment as shown in figure 5105-a,
high level signaling.

NOTE

This setup requires the VFCT terminal to be

~arranged for back-to-back operation as shown in

figure 5105-a, It also requires that the trans-
mitting terminal has been checked for the cor-
respondence of mark and space tones to the DC
input. The individual tone keyer outputs must
be adjusted to -25.0 dBm and both of the stepped
variable attenuators set to 0 dB. When double
scale meters are used, the proper scale must

be selected to avold damage to the meter.

29
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-

Step
Step

Step

9.
10.

11.

=
o

13.

14,
15.

16.

Set telegraph signal generator A to steady mark.

AdJust resistors F and H so that milliammeters
D and E, respectively, will read 60 mA.

Set telegraph signal generator A for steady
apace..

Reverse connectlions to power supply B by
operating switch T.

Check that both milliammeters still indicate
zero current.

Set telegraph signal generatof to steady mark.

Check that both milliammeters show 60 mA,
although milliammeter D wlll indlcate current
in opposite direction from 1ndication 1t gave
in step 4,

Reverse connections to power supply C by
operating switch U,

Mamalr +hat+ Atk T T 1t ammatran neaw mracd A0 mA kit
LT wilca W el l -L.L..I.cl.l I.LCUCJ. L1y L oAl WY N LWL
in a direction opposite to that shown in step 4.

Set telegraph signal generator to steady space.
(Both milliammeters should read zero).

Set telegraph signal generator on steady mark.

‘Replace reslstors P .and H with resistors @ and I

and adiust them 30 that+ hoth milliammeters pread

led LA Gl o) VAW W Vil W hiNS WAL L Al e ke e CLALULIANr WA kWD S A

20 mA.

Put both current supply connections Back to
normal by operating switches T and U, (Steps

30
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51 and 16 establish conditions for low level
signaling).

Step 17. Repeat steps 5 through 13, except that milliam-

meters read 20 mA rather than 60 mA whenever a
mark is being transmitted.

4,2 SIGNALING SENSE OF VFCT TRANSMITTING OR RECEIVING TERMI-

NALS (POLAR 60 V, 20 mA OR 6 V, 1 mA).

Step

Step

Step
Step
Step
Step
Step
Step

Step

.Step

1.

10.

Connect equipment as shown in figure 5105-b,
high level signaling.

NOTE
Review note glven ih paragraph 4.1, step 1.
Set telegraph signal generator A td steady mark.

Arrange both tone keyer and tone converter for
polar, 60 V, 20 mA operation.

Adjust resistors P and R so that milliammeters
N and O read 20 mA, (Both should read in the
same direction, i.e., positive).

Set telegraph slgnal generator A for steady space.

Check that milliammeters N and O read 20 mA in
opposlite direction, i.e., negative,

Reverse positive and negative connections to-

mAatrary aiimmiyr T heaer Armawnadrdme oerd A M
MWL OouWMMLYy U MY UPolawvlilp oWl Uill L.

Check that milliammeters N and O read 20 mA
positive,

Operate control on tone keyer'under test 1in
reverse slgnaling sense, Both milliammeters
should read 20 mA negative.

Reverse positive and ne

gative co
power supply L by operating switch U.

31
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Step 11. Check that both milliammeters read 20 mi, but

that milliammeter N ig negative and milliam-

- g

meter O 1s positive,

Step 12, Operate control on tone converter under test to
reverse signaling sense. Both milliammeters
'should read 20 mA negative.,

Step 13. Set telegraph signal generator for steady mark.
Both mllliammeters should read 20 mA positive.

Step 14. Replace power supplies J and I with K and M, and
resistors P and R with @ and S.

Step 15. Restore swltches T and U to normal.

Step 16, Arrange tone keyer and tone converter for 6 V,
1 mA operation.

Step 17. "djhst regligtors @ and 8 so that milliammeters
N and O read 1 mA. (Both should read in the
same direction, i.e., positive).

Step 18. Repeat steps 5 through 13, except that the
milliammeters read 1 mA rather than 20 mA.

METHOD 5106
POWER SUPPLY

1. SCOPE. This method describes tests for 60 mA neutral,
20 mA polar, and 6 V polar loop power supplies.

ﬁ P A L

APPLICABILITY, Parameters tested shall

following applicable requirements specified.

-

conform to the

Item " Reference
Loop Battery Supply MIL-STD-188-100
Dynamic Output Impedance MIL-ST35188-300
3. - APPARATUS., Required test ment 1s listed in table 1.

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
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TABLE 1. REQUIRED TEST EQUIPMENT

Schematic . Item No. In
Test Unit Reference Appendix 1
Voltmeter | A 54
Voltmeter B 55
Potentiometer C Lep
Electronic Counter D 255
Voltmeter E 56
Ammeter F 57
Variable Autotransformer . G 670
Voltmeter H 58
Switches 81, S82 946
4, PROCEDURES. _
4.1 LOOP BATTERY SUPPLY VOLTAGE ADJUSTMENT,
NOTE

This adjustment 1s to be made only when loop

power supply constitutes a part of the VFCT

terminal.

Step 1. Connect equipment as shown in figure 5106-a.

NOTE

Arrangement (1) 1s for use on the loop power
supply used for 130 V, 60 or 20 mA neutral
operation, SE) is for 60 V, 20 mA polar opera-
tion and (3} is for 6 V, 1 mA polar operation.

35
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The load resistors shown (Rl through R6) simulate
the load of the send and receive loops of 19

VFCT channels,

Step 2, AdJust output voltage to nominal level. For o
polar operation at 60 or 6 V, plus and minus
voltages should be balanced within requirements.

4.2 SWITCHING OF LOOP OR EQUIPMENT POWER SUPPLIES,

NOTE

Power supplies are furnished 1ln duplicate with
one supplylng the locad and the other in standby
condltion, Failure of. the working supply should

resulit in an aU.bU[Ild.b_L(' switch to the BdelUDy

supply.
Step 1. Connect equipment as shown in figure 5106-b, o
e

Step 2. Adjust potentiometer C for satisfactory opera- -
, tion of triggers to counter. It may not be re-
quired on power supplies having output voltages
of less than 100 V. ,

NOTE

The counter is set up to measure "time interval®,

the interval to be measured being that between

failure of the working power supply and the

plcking up of the load by the standby supply.

If the switch is mechanlical, thls time interval

wlll be a few milliseconds, probably between 1° -
and 5, but if 1t is electronic, it may be short,

of the order of a few mlcroseconds.

Step 3. Close switches S1 and 32 and determine which
power supply 1s working and which is standby.

Mad s Aastarvmirnads-tAarn maryry hae ada hyyr 4rnarianttn ~f
Ll MT UTLlLlIG vl VLl Ly »e mage vy .L.ALDHGUU.LU&J (e

the switching relays or from manufacturers!
specifications.
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Step 4. -Open switch S1 (or S2) that controls AC supply
to workling power supply.

Step 5. Adjust trigger circuit of counter to start
counting when load voltage drops 10 percent from
its nominal value. It should stop counting when
load voltage has recovered to 90 percent of its
nominal value. Interval indicated by.count
should be less than 5 milliseconds,

MEASUREMENT OF DC OUTPUT IMPEDANCE OF ILOOP POWER SUPPLIES,

This measurement 1s to be made only when the
loop power supply constitutes part of the VFCT
terminal.

Step 1. Connect equipment as shown in figure 5106-c.
Step 2. Set current limit adjustment of power supply to

1ts maximum value, Fallure to observe this pre-
caution may result in output voltage dropping at
full load due. to current limiting action.

Step 3. hdjust autotransformer G to minimum allowable
supply voltage (e.g., 115 V minus 10% = 104 V,
or 230 V minus 10% = 207 V).

Step 4. Record DC voltage at p

wer'
switch S1 open (no load) ¢

o}
d

Step 5. Record full load current as indicated on ammeter
F.

Step 6. Adjust autotransformer G to maximum allowable
supply voltage (115 V plus 10% = 127 V, or 230 V
plus 10% = 253 V

Step 7. Record DC voltage at the power supply output
with switch S1 open and closed.
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Step 8. Record full load current as indicated on
ammeter F.

Step 9. Calculate DC output impedance as follows:

= (v1'— va)/1 _—

where V1 1s no-lcoad voltage, V2 is full-load
voltage, and I is full-load current in amperes.

METHOD 5107
CARRTER FREQUENCY STABILITY

1. SCOPE., This method 1s used to determine mark and space
carrier frequency stability of volce frequency carrier telegraph
(VFCT) equipment. This method is also used to measure mark and

space frequencies and the adjustment of them to required values

and tolerances speclfied in the standard.

2, APPLICABILITY. Parameters tested shall conform to the
following applicable requirements specified.
Item o Paragraph
Carrler Frequencies 5.3.1
Carrier Frequency Stablility 5.3.2
3. APPARATUS., Required test equipment 1s listed in table I,

TABLE 1. REQUIRED TEST EQUIFMENT

Schematlc Item No. In
Test Unlt Reference Appendix 1
Frequency Counter . A . 255
Switch B QU6
Resistor C 410
Power Supply D 567
Voltmeter E 56
rhermometer F 59
40
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- PROCEDURES .

MEASUREMENT OF MARK AND SPACE FREQUENCIES,

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step T.

Step 8.
Step 9.

Step 10.

Connect equipment as shown 1in figure 5107.

Arrange tone keyer under test for neutral, 20
or 60 mA operation and VFCT terminal for non-
diversity operation.

Adjust per channel output to about -25,0 dBm,

Measure and record AC supply veltage and ailr
temperature in vicinity of VFCT equipment bays.

Adjust current in transmitting loop to 20 or 60
mA as chosen with switch B closed using current
meter and current adjusting resistops which are
part of the channel terminal,

Channel under test will now be transmitting its
mark frequency. Measure and record this
frequency.

Operate switch B to open loop, thus transmitting
space frequency of channel under test.

Measure and record this frequency.

If either mark or space frequencles differ from
values specified in table 2 by more than +0.1
Hz, adjust them 1in accordance with instruction
manual of manufacturer and record final fre-

quencies,

Repeat steps 2 through 9 for all channels,
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TABLE 2, MARK AND SPACE CARRIER FREQUENCIES OF
A VFCT TRANSMITTING TERMINAL, NONDIVERSITY

Channel Designation Specified Carrier Frequencies - Hz

Mark Space

1 382.5 467.5
2 552.5 637.5
3 722.5 807.5
892.5 - 977 .5

5 1062.5 1147.5
6 1232.5 1317.5
g 1402.5 1487.5
1572.5 1657 .5

9 1742,.5 1827.5
10 1912.5 1997 .5
11 2082.5 2167.5
12 2252.5 2337.5
13 2422,5 2507 .5
14 2592.5 2677.5
15 2762.5 2847.5
16 2932.5 3017.5
17 3102.5 3187.5
18 . 3272.5 3357 .5

NOTE: On some equipment the mark and space frequencies are in-
dependently adjJustable. On such equlpment,; adjust each frequency
as necessary to meet the specified values. On other types, only
one ‘of the two (either mark or space) i1s adjustable and the other
1s determined by a fixed frequency shift, which would be 85.0 Hz.
However, this frequency shift may not be exactly 85.0 Hz. In such
a case, set the adjustable frequency so that both mark and space
frequencies are as close as practlcable to the specified values.

4.2 STABILITY OF MARK AND SPACE FREQUENCIES,

Under consideration.

43
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1. SCOPE., Thls method 1s used for the measurement of mark
and space tone carrler levels at the output of volce frequency
carrier telegraph (VFCT) transmitting terminals,

2. APPLTICABILITY. Parameters tested shall conform t. the
following applicable requirements specifiled.

e an
[

= | Parsgraph
Tone Carrier Levels 5.3.3

-
kS

3.. APPARATUS. Required test equipment 1s listed in table 1.
TABLE 1.,  REQUIRED TEST EQUIPMENT

Schematic Item No. In
Test Unit Reference Appendix 1

2h e
P

567
946
56
59

b+ =3

Power Supply
Switch
Voltmeter

H O o o

bhermometer

4, PROCEDURES.

4.1 MEASUREMENT OF TONE CARRIER LEVELS,

NOTE
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Step 1.
Step 2,

Step 3.

Step 4.

Step 5.

MIL-STD-188-342
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output available at mark and space frequencies

- of each transmitting channel terminal at the

tone keyer out Jacks; (2) determine the accuracy
with which the output can be adjusted; (3). de-
termine the difference in the level of the mark
and space frequencies of each channel; and (4)
determine the stabllity with time of the tone
levels of each channel. All tests described in
this section use the arrangement of figure 5108.
Neutral, 130 V, 20 mA operation 1s sgpeclfied and
the current in each loop is adjusted to 20 mA,
but, if more convenlent, any of the DC slgnaling
modes speclfied In the standard may be used for
this test. Use the integral current meter and
the current adjusting resistors which are part
of the terminal equipment for adjusting the loop
currents.

Connect equipment as shown in figure 5108.

Turn off'all transmitting channel termlnals
except one under test.

With output control potentliometer of channel
terminal under test on 1ts maximum level
setting, and switch C closed, measure and re-
cord level at keyer-out Jacks, using trans-
mission measuring set A in the 600 ohm or
terminating conditlion.

Keeping output control potentiometer of channel
under test on maximum, open switch C and again
measure and record output level at keyer-out
Jacks. .

Turn output control potentiometer of channel
ferminal under test to its minimum Jevel
setting and measure and record output level at
the keyer-out jacks with switch C c¢losed and
open.,
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Step 6.

Step 7.

~ Step 8.

Step 9.
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If levels of minimum setting of output control
potentiometer are below -50 dBm, do not attempt
to measure them accurately nor attempt to com-
pare mark and space levels, since it 1s possibile
that carrier tone 1s belng obscured by noise.

Using output control potentiometer, adjust level
(with switch C closed) as closely as practicable
to -25.0 dBm., Record actual measured level,.

Open switch C and measure and record level with-
out adjustment.

Repeat steps 2 through 7 for all terminal
channels.

NOTE

The channels should be left energized, l.e.,

oscillators turned on, power connected to chan-
nel terminal equipment, and outputs set accord-
ing to step 6 so that stabllity tests described

[k o
agraph 4.2 can be made,.

Measure and record air temperature in vicinity
of equipment bays and AC supply voltage to
transmitting channel terminals,

STABILITY OF TONE CARRTER LEVELS.

NOTE

In determining the sfabiiity of the carrier levels
over a perlod of time, the irrelevant varlables

‘must be eliminated, insofar as possible, so that

the effects of aging will be lsolated as the only
factor causing a varlation of levels. In order
that this may be accomplished, it 1s. necessary

to reproduce {as nearly as practicable at the
time the subsequent series of tests are made )

the conditions which existed when the first

bt
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series of tests were made. The most important

£ln AN
conditions are the AC supply voltage and the

amblent temperature. It should be noted that,

for the purpose of these tests, the alr tempera-
ture in the vicinity of the equipment 1s assumed
to be a measure of the actual temperature of the
circuit components, since this "actual tempera-
ture” is very difficult to measure. This as-
sumption is valid, however, only if the equip~
ment has been energized continuously for a perilod
of a day or more, and 1f the alr temperature 1s
relatively stable, It is not valid, for instance,
in the winter (in a cold climate) in a room

where the heat 1s turned off durlng the night.
Since the standard specifles stablility over a

30 day period, elaborate arrangements may be
necessary to control the temperature. Insofar

as AC supply voltage is concerned, a variac or a
tapped transformer should bhe used to adjust this
voltage to the value whlch exlisted at the time o,
the original tests were made. The stability test V‘
results will not be valid unless the equipment '
under test has been energlzed for the enfire

pericd,

Step 1. Measure and record outputs of each channel at mark
and space frequencles with switch C closed and
open, at weekly intervals, for a perlod of 6

weeks.,
METHOD 5109 - o
NOISE .
1. SCOPE. This method is used to measure the noise existing

at the ouftput of a volce frequency carrier telegraph (VFCT) trans-
mitting terminal

APPLTICARILITY, Pasrameters tested shall conform to the
following applicable requirements specified.

Item Paragraph

Nolse ‘ 5.3.4
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APPARATUS. Required test equipment is 1isted in {able 1.

3.
TABLE 1. REQUIRED TEST EQUIFMENT
Schematic Item lio, In
Test Unit Reference : Appendix 1
Noise Measuring Set A , 3
4. PROCEDURES .
4,1 NOISE EXISTING AT QUTPUT OF VFCT TRANSMITTING TERMINAL.

Step 1. Cbnnect equipment as shown in figure 5103,

Step 2. Set all tone keyers under test for normal
operatlon.

Step 3. Turn all carrier oscillators or generators off.

Step 4, Set stepped variable attenuators to O dE.

Step 5. Set nolse measuring set for C message weighting
and read and record average nolse and average of
peaks, if any are noted, (The meter of the noilse

measuring set should be watched for at least five
minutes to determlne these two averages).

AN i

From circult layout cards or other Information,
determine test tone level (referred to & O dBm
reference test tone level point, conmonly re-
ferred to a O TLP) at the line Jacks. These
Jacks may be in a VF telegraph line board or a
four-wilre patching Jjack bay or repeater bay. 1In

any event, the specifled test tone level at the
line Jacks must be known, Agsume that the tesgst

—a ke & & T N & e AR T A MRALR W o5 N e W

tone level at the line Jacks is -5 referred to
0 TLP. Then, the corrected noise at the equlp-

.
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ment jacks 1ls measured nolse dBrnC minus llne
Jack level referred to 0 TLP, Or 1in the case
assumed, 1f the measurement was 20 dBrnC, the
corrected noise would be 20 - (-5) = 25 dBrnC
at O TLP.
METHOD 5110
FILTER CHARACTERISTICS
1. . SCOPE. This method is used to determine the attenuation

characteristics of voice frequency carrier telegraph {VFCT) trans-
mitting and recelving filters.

2, APPLICABILITY, Parameters tested shall conform to the

following applicable requirements specified.
Item | | ‘ Paragraph
Transmitting/Receivin Q‘Filter
Characteristics 5.3.5 )
3. APPARATUS Required test equipment 1s listed in table 1

TATTT DUMEAIT
LU L LM L

Schematic Item No, In
Test Unit Reference " Appendix 1
Audlo Frequency Oscilllator A 180
ITransmission Measuring Set B 345
Impedance Matching Coil C 665
Terminating Resistors* D 460
Impedance Matching Coil E 666
Terminating Resistors*#* R 461
Frequency Counter G 255
Phase Meter H 60
Amplifier I 514
Amplifier J 514
Reslstor K 410

L""F'ﬁne Terminating resistor mMay De required 1or each transmitting
f1lter (qpp note 1 on figures 5110-a and 5110- 0]

-_——=TTd

**0One terminating resistor may be required for each recelving
filter (see note 1 on figure 5110-b.
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4, PROCEDURES.

1 LOSS~FREQUENCY CHARACTERISTICS OF VFCT TRANSMITTING
T

NOTE

All of the filters of the terminal under test
(transmitting or receiving) must be paralleled

in the normal manner in all four of the test

arrangements. Missing or nonconnected fillters _
may affect the impedance, attenuation and enve- . -
lope delay of the filter under test. When

testing one filter, or a bank of filters, all of

the other filters in the bank must be terminated,

In most cases, the equlpment normally connected

to the fllters may be used as a termination by

leaving all of the filters, except the one under

test, normally connected, If this cannot be

done, resistors equalling the passband impedance

of the filter must be used for terminations,

In some cases, the input and output imped-
ances of VECT filters are not the same. The Ly
impedance on the side that is paralleled with ‘
the other filters in the bank 1s usually 600 ohms,
but the impedance of the other side may match
that of the equipment to whlch i1t 1s connected.
Thus, the input impedance of transmitting VFCT
filters and the output impedance of receiving
VECT filters must be determined from the specil-
fications of the manufacturer. Fllters are fre-
gquently unbalanced-to-ground 1s connected to
such filters, precautions must be taken to connect
the ungrounded sides together,

Step 1.

Step 2.

Connect equlpment as shown 1in figure 5110-&, :
starting with channel 1. . z

Set transmission measuring set used for measuring
oscillator output on high (bridging) impedance

and set used for measurlng loss on 600 cohm
(terminating) impedance.

52
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Step 3. Adjust oscillator frequency to within +0.5 Hz
of nominal midfrequency of filter under test.

Step 4. Adjust output level of oscilllator to approxi-

mataly N, ARm
lHawSiy ViUl

Step 5. Measure loss on transmlssion measuring set
patched into keyer aout Jacks and record data
.on form gimilar %o form shown in flgure 5110-b,
(column A) opposite number of channel being
- teated.

NOTE
The channel numbers and frequencies of a non-
diversity arrangement are used on the form but
all possible filter frequencies are included.

Step 6. AdJust audio frequency osclllator to mark )
' {lower) frequency of channel under test (+0.5 Hz, .

Step 7. Adjust output to same value used in step 4.

Step 8. Measure loss and record it in column B of figure

Step 9. AdJjust audio frequency oscillator to space
- (upper) frequency of channel under test (+0.5 Hz)

Step 10. Adjust output to same value used in step 4.

b
19

Ve

=
G
O
()
=
E

Qinn 17 1 A 4 4
Step 11. Measure logs and record it in

5110-b.

Step 12. AdJjust audio frequency oscillator to center fre-
quency +55 Hz +0.5 Hz.

Step 13. Adjust output to same value used in step 4.

Step 14. Measure loss and record 1t in column D of figure

[ I W
5110-b.

Step 15. Adjust audio frequency oscillator to center fre-
- quency =55 +0.5 Hz.
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Step 16. AdJust output to same value used in step L,

Step l7= Measure loss and record it in column E of figure
5110-b. ' ' :

Step 18, Adjust audio fréquency osclllator, in'turn, to
mark and space frequencles of all other channels
of terminal, uslng frequency counter to adjust
osclllator frequency to +0.5 Hz of specifled
frequency of each channel,

Step 19. In each case, adjust osclllator output to value
us ed in step 4 measure loss as described above
and record 1t in appropriate space on form shown
in figure 5110-b (i.e., the measurement of loss
of channel 1 filter at channel 2 marking fre-
quency willl be entered in column H).

Step 20. Repeat steps 2 through 19 for all other channels,
i.e., channels 2 through 18,

1.0SS FREQUENCY CHARACTERISTICS OF VFCT RECEIVING FILTERS.

Step 1. Connect equipment as shown in figure 5110-¢.

Step 2., Repeat steps 3 through 20 of paragréph 4.1 for

all filters.
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METHOD 5111
LEVEL ATTENUATORS

1. SCOPE. This method is used to determine attenuation
range and size of incremental attenuation in dB of level attenua-
tors associated with voice frequency carrier telegraph (VFPCT)
F=-Ya k)| * ﬂmn'ni",
[ R [¥)

S d 3 L]

2. APPLICABILITY. Parameters tested shall conform to the
following applicable requirements specified.
Item Paragraph
Level Attenuators 5.3.6

(A

APPARATUS. Required test equipment 1s listed in table 1,
TABLE 1, REQUIRED TEST EQUIPMENT

Schematic Item No. In
Test Unit : Reference " Appendix 1
Audio Fregquency Oscillator A 180
Transmission Measuring Set B,C 345
y, PROCEDURES.
b1 ATTENUATTON OF LEVEL ATTENUATORS IN COMBINED INPUT LINE OF
A VFCT TERMINAL.

Step 1. Connect equipment as shown in figure 5111,

NOTE

For thls test connect audlio frequency oscillator
A and transmission measuring set B to attenuator

out Jacks and transmission measuring set C to

indlcated point of receiving terminal under test.
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Step 8.

Step 9.

Step 10.

" ment,.
" dicate loss measured under step 6 above plus dB
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Qo 4+ mt aad v aor1nd
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(bridging) impedance.

Set transmission measuring set C for 600 ohm
(terminating) impedance.

Set audio frequency osclllator to 1000 Hz and
1 mW output (O dBm).

Record loss as indicated by transmission
measuring set C.

Increase loss in fine attenuator by one incre-
Transmission measuring set C will in-

value of one Increment of fine attenuator +0.1
dB, Record loss.

Increase loss in fine attenuator one increment
at a time, measuring and recording loss at each
increment.

Return fine attenuator to 0 dB and increase
loss in coarse attenuator by one lncrement,

Transmission measuring set C willl now indicate
the nominal dBR loss of one increment of this

a e £t & iy e WAL mmAL o Rt e s W e [ES o

attenuator, plus loss measured in step 6 above.
Record thils loss.

Increase coarse attenuator one lncrement at a
time, measuring and recording loss at each
increment.

4.2 ATTENUATION OF LEVEL ATTENUATORS IN COMEINED OUTFUT LINE

OF A VFCT TERMINAL.

Step 1.

Connect equipment as shown in figure 5111,
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FIGURE 5111, ARRANGEMENT FOR MEASURING ALTENUATORS IN COMBINED

INPUT AND OUTPUT LINES OF VFCT TERMINALS
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NOTE

For this test connect audlo frequency oscillator
A and transmlssion measuring set B to attenuator
in jacks and transmission measuring set C to in-
dicated point of transmlitting termlnal under
test.

Step 2. Repeat steps 2 throuhg 10 of paragraph 4.1.
METHOD 5112
INPUT/OUTPUT IMPEDANCE-VOICE FREQUENCY LINE
1. SCOPE. This method 1s used for the measurement of input/
output impedances and electrical balance of volce frequency lines

assoclated with volce frequency carrier telegraph (VFCT) equipment.

APPLICABILITY. Parameters tested shall conform to the
.ollowing applicable requlirements specified.

Item ‘ Paragraph
Input and Output Impedance-
Voice Frequency Line 5.3.7

3, APPARATUS. Requlred test equipment is listed in table 1,
" TABLE 1. REQUIRED TEST EQUIPMENT

. _ Schematic Item No, In
- Test Unit Reference Appendix 1
AF Osclllator A 180

" ITransmission Measuring Set B,H 345
Hybrlid Coil or C 667
Alternate Hybrid Coil E 668
Resistor D 410
Vacuum Tube Voltmeter F,G 53
Resistors R1,R2 qu7
Resistor R3 448
Transformer 1 669
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4, PROCEDURES, _ _
4.1 TMPEDANCE E—RETURN 10SS) OF OUTPUT OF TRANSMITTING VFCT
TERMINALS OR OF INP F RECELVL CT TRRMINALS.

Step 1. Connect equipment as shown in filgure 5112-a,.

NOTE

When measuring the impedance of transmitting
terminals, the equipment Jacks shown in this
figure are at the output of the transmitting
terminal and when measuring the impedance of
recelving terminals, these Jacks are at the
input of the recelving terminal. Elther of the
hybrid coll arrangements shown may be used.

Step 2. Make measurements as described in step 4 below
at followilng frequencies: 370, 400, 600, 800,
1000, 2000, 2500, 2800, 3000, 3200, 3300, and
3400 Hz. Calibration must also be performed at
each of these frequencles,

NOTE

Calibration: Open terminals 1 and 2 and short
terminals 3 and 4 of hybrid coil., Adjust audio
frequency osclillator to frequency desired and
adjust output to 1 mW (O dBm) measuring output
on transmission measuring set H, which 1s used
on high impedance (bridging). Measure loss on
transmission measuring set B, using the 600 ohm

input, which 1s insertlion loss of hybrid coil. ‘ i
Et wilill usually be 1n the nelighborhood of 3 to
dB.

Step 3. 8Set variable attenuators associated'with trans-
mitting terminal to O dB.

Step #. AdJjust frequency of audio frequency oscillator
to deslired frequency and 1ts cutput to 1 mW
(0 dBm). Measure loss. Return loss at this
frequency 1s then: measured loss minus callbra-
}

Source: https://astst.dla.mﬁ2 Downloaded: 2015-06-12T14:42Z
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Step 5.

Step 6.
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1

tion loss. The impedance can be determined
from curves of figure 5112-b. .

NOTE

These curves assume the impedance to he a pure
resistance, i.e,, any reactive component is
dlsregarded and, therefore, the curves apply at
any frequency. In usi these curves the actual
value of resistor D (ZN) should be determined as
accurately as practicable by measurement of 1¢t,
using a wheatstone bridge.

Sét variable attenuators assoclated with trans-
mitting terminal to their maximum value and
repeat step 4.

Repeat steps 3, 4, and 5 for the recelving ter-
minal setting the variable attenuator associated
wlth this termlnal first at O dB and then at
maximum value.,

4.2 ELECTRICAL BALANCE TO GROUND OF OUTPUT OF A VFCT TRANS-

MITTING TERMINAL,

Step 1,

Step 2.

Step 3.

Step 4.

Connect equipment as shown 1ln figure 5112-c,
with channel oscillators or carrier generators
of all channel terminals turned off.

Set variable attenuators assoclated with trans-
mitting terminal to O 4B, ~

Turn on channel oscillator or carrier generator

assoclated with channel 1 and adjust 1ts output

at equipment jack to as near to 1 mW (0 dBm

can be attained. Either mark or space frequency
of channel may be used. Since these frequencies
differ by only 42.5 Hz, they are essentlally the
game for purposes of thls test.

Record voltage indicated by vacuum tube volt-
meter F designating this V1.
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4.3

TERMINAL,

Step

Step

Step 7.

5.

6-

Step 8.

Step

Step 10.

9.

Record the much lower voltage indicated by
vacuum tube voltmeter G.

Interchange resistors Rl and R2 and again read
the voltage indicated by vacuum voltmeter G.
Designate the mean of these two readlngs as V2,

The balance to ground is then: 20 logq, v1/vV2 dB,

Repeat steps 3 through 7 above for channels 5,
10, 15, 16, 17, and 18 or as many of these as
exist in terminal concerned, .

The balance to ground must be 40 dB or greater
for each of the channel frequencies measured.

Repeat steps 3 through 9 above with variable
attenuators set for maximum value.

ELECTRICAL BALANCE TO GROUND OF INPUT OF A VFCT RECEIVING

Step

Connect equipment as shown in figure 5112-4.

et arman? mnT attenuators associa
AdJust variable attenuators assoclate
L ]

recelving terminal to O dB

Adjust audlo frequency osclllator to lowest fre-
quency glven in the following 1list: 500, 1000,
2000, 2800, 3000, 3400 Hz and adJjust output to
about 1 mW (O dBm).

meters F and G ucu;&,ua.u.l.x% them V1 and V2,
respectively.

Record voltages indicated by vacuum tube volt-
Aw.‘\’ ~ mn

L

NOTE

As in paragraph 4.2, step 5, above, V2 is the
mean of the two readings of vacuum tube volt-
meter G with resistors Rl and R2 interchanged.
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Step 5. Balance to ground is then: 20 log;p V1/VZ2 dB.

/
Step 6. Repeat step 4 for each frequency listed in
gtep 3.

Step 7. The balance to ground shall be 40 dB or greater
for each frequency listed.

Step 8. Repeat steps 3 through 7 above with variable
attenuators set for maximum value.

METHOD 5113

1. SCOPE. This method 1s used for measurement of the level
of second and higher order harmonics of carrler frequencies as-
soclated with volce frequency carrier telegraph (VFCT) trans-
mitting terminals,

2. APPLICABILITY. Parameters tested shall conform to the
following applicable requirements specified.
Item Paragraph
Harmonic Distortion 5.3.8
3« APPARATUS., Requlred test equipment 1s listed in ftable 1.

TABLE 1. REQUIRED TEST EQUIPMENT

Schematic Item No. In
Test Unlt : Reference Appendix 1
Wave Analyzer _ A 346
Telegraph -Signal Generator B 179
Power Supply C 567
Transmission Measuring Set D 345
Resistor B 410

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
Check the source to verify that this is the current version before use.

—



MIL-STD-188-342
29 February 1972

L, PROCEDURES

4.1 LEVELS OF CARRIER HARMONICS.

Step 1. Connect equipment as shown in figure 5113.
NOTE

All tone keyers of VFCT terminal under test
should be arranged for neutral, 130 V, 60 mA
operation. The output of each tone keyer should
be adjusted to -13.0 dBm as measured with trans-
mlssion measuring set D at equlipment Jacks, and
varliable attenuators assoclated with terminal
should be set to O dB., Since only harmonics
falling within the band of 350 to 3400 Hz are of
interest, the carriers of channels 1 to 8

(table 25 wlll be tested. The table also shows
frequencles of harmonics to which wave analyzer
willl be tuned.

Step 2. Wlth power supply and telegraph signal generator
connected to channel 1, set latter to steady
mark and adjJust loop current to 60 mA adjusting
reslstors which are associated with tone keyer.

Step 3. Turn off tone generators of all 6ther channels.
This leaves marking frequency of channel 1
(382.5 Hz) as the only frequency being trans--
mitted. :

Step 4. Tune wave analyzer to frequency of second har-
monic (table 2), and measure level, 1f possible.
(It may be too low for the instrument to measure )
Vary tuning of wave analyzer a few Hz above and
below lndicated frequency to be sure - -of optimum
response. -

Step 5. Tune wave analyzer successively to frequencieé
of third to eighth harmonlcs and, if possible,
measure level of each, '

70

" Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
Check the source to verify that this is the current version before use.




MIL-STD-188-342
29 February 1972

TELEGRAPH
SIGNAL
GEMERATOR

EQUIPMENT LINE

+o 0 0 28
POWER TONE VARIABLE . i TO LINE
SupPLY KEYERS ATTERUATORS | Jo 0
Mk w{;—

— bo
— —ﬁ . RESISTOR WAVE
TONE E \ ANALYZER
) XEYERS 5. a
— %r
T
Q800 OHMS
l Y
! v v TRANSMISSION
4 10 MEASURING
OTMER  OTHER o SET
TONE TONE L] o

KEYERS KEYERS

FIGURE 5113. ARRANGEMENT FOR MEASUREMENT OF HARMONICS OF CHANNEL
CARRIERS AT OUTPUT OF VFCT TRANSMITTING TEAMINALS

71 L

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
Check the source to verify that this is the current version before'use.




MIL-STD-188-342
29 February 1972

Step 6.

Step 7.

TABLE 2.

Set telegraph signal generator to steady space

and measure second to seventh harmonics.

Repeat steps 2 through 6 for channels 2 through
(or as many of these as are present 1n the

terminal belng tested), measuring harmonics of
each mark and space frequency shown in table 2.

8

BE MEASURED (FREQUENCIES IN Hz)

MARK AND SPACE CARRTER FREQUENCIES OF A VFCT
TERMINAL AND HARMONICS OF THESE FREQUENCIES TO

Carrier

Freq.

2nd

4th 3th

6th Ith
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DYNAMIC RANGE AND TELEGRAPH DISTORTION

1. SCOPE. This method 1s used to determine overall peak
distortion and dynamic range of VFCT transmltting and recelving
terminals (when connected back-to-back) at normal and fading

levels.

APPLICARILITY. Parame

: APPLICABILLITY. Pax ters tesgsted shall conform to the
following applicable requlrements specified.
Dynamlic Range 5.3.9
Telegraph Distortion 5.3.14
3. APPARATUS. Required test equipment is listed in table 1,
TABLE 1. REQUIRED TEST EQUIPMENT
Schematic Item No. In
Test Unit Reference Appendix 1
%5 pe Transmitter Distributor A,B 182
{for each channel)
Tape Transmitter Distributor Al,B1 ' 183
(for each channel)
Telegraph Distortion Measuring o] 343
Set
Test Attenuator D 615
Switeh E 9hg
{Power Supply F,G 567

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
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L, PROCEDURES
4

=

T\V‘I\TAMT(‘ RANGE AND TEIEGRAPH DISTORTION,

e aWada P e e I L Ly e L

]

NOTE i

In the procedures described in this section, the
power Su-ppJ.lES may De EHDSE lulnlbneu W.Lb!l bﬂﬁ;‘
VFCT terminals or, 1f the power supplies have

not been selected, separate power supplies will
be necessary. In this event, care must be taken
to run the wiring for each loop back to the power
supply (i €., there should be no common wiring
outside of the power supply). All tests in this
section require the arrangement shown in figure
5114, assuming: )

(a) ‘the VFCT terminal is connected back-to-
back through test attenuator D (figure 5114 with
output of each channel of transmitting terminals
adjusted to -25.0 dBm and tofal of stepped

t of VEOT termin Tal

wrawnd ahla atdamiindtana [
v \ WA ¥l Wl UCL ‘ll‘-llq.]-o J

Gl Ll L Ch W lldC Wl D

set to 0 dB);

e
Mo

(b) all terminals are arranged for neutral,
130 V, 20 or 60 mA operation;

(c) all loop currents are adjusted to 20 or
60 mA as selected, using integral current meter
and current adjJusting resistors, which are part
of terminal, for thils purpose; and

(d) that every transmitting loop includes a
tape transmitter distributor as indicated for
two channels shown in figure 5114, (Each of these

ai Q'F--n-!'l-\nf-n'rla a'hnn'lﬂ he ann-l'n'nnﬂ with =2 ‘Fn'hn '|nn'n
M Wi (=3 L= e -1

carrylng the "FOX message. These tape loops
should be prepared locally. The purpose of this
arrangement 1s to key each channel with a mis- -
cellaneous type of signal with transitions on
varlous c¢hannels occuring at random times WJ.bIl
respect to one another). ¢

T4

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
Check the source to verify that this is the current version before use.



MIL-STD-188-~342
29 February 1972

GIITCH € TELZGRAPH CISTORTION
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Step 1. With switch E open and test attenuator D set for
0 dB, start all distributors at random times.
Distributonrs should operate at 90 hauds,

Step 2, Calibrate telegraph distortion measuring set,
adjust it for a speed of 90 bauds, and set to
indicate total peak distortion.

Step 3. Measure and record distortion of i1nput signal
to each channel by inserting, in turn, tip-
sleeve cord of telegraph dlstortion measuring
set into equipment jack assoclated with each
tone keyer,

Step 4. Fach input should be observed for at least two
. minutes and highest peak indication of telegraph
distortion measuring set recorded.

Step 5. Measure and record total peak telegraph distor-
tion on each channel output by inserting, in
turn, tip-sleeve cord of the telegraph distortion
measuring set into equipment Jack of each tone
converter,

Step 6. Each channel &hould be observed for at least two
minutes and highest peak indication of telegraph
distortion measuring set recorded,

Step 7. With swlitch E open, lncrease setting of test
attenuator to 30 dB (50 dB for diversity ter-
minals) and again measure and record peak dis-
tortion of each channel as desc¢ribed 1in steps
5 and 6,

Step 8. With telegraph distortion measuring set con-
nected to lowest numbered channel of the systen,
and test attenuator set at 30 4B or 50 dB, operate
swlitch E several times at rate of about once
every 30 seconds,

Step 9. When switch opens and closes, record telegraph
distortion measuring set indication. (After
each operation of switch E, telegraph distorticn
measuring set should be reset to zero indication).

76
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Step 10. Repeat steps 8 and 9 for all channels of the
system, .

Stép 11. Change tape ftransmitter-distributors to those
operating at a speed of 75 baud, and adjust
test attenuator to O dB.

Step 12, Calibrate telegraph distorfion measuring set,
adjust 1t for a speed of 75 bauds, and set to
i1ndicate total peak distortion.

Step 13. Repeat steps 3 through 12 at this modulation
rate.

Step 14, Repeat steps 1 throu%h 13 but with channels
: arranged for polar, 60 V, 20 mA operatlon.

Step 15. Repeat steps 1 through 13 but wlith channels
arranged for polar, 6 V, 1 mA operation.

METHOD 5115
DTIVERSITY COMBINERS
1. SCOPE,., This method i1s used to determine the character-

istics of diversity combiners as used 1n volce freguency carrier
telegraph (VFCT) systems.

2. APPLICABILITY. [Parameters tested shall conform to the
followin% applicable requlrements specifled.
Item Paragraph
Diversity Comblner | 5.3;10
3. APPARATUS. Rquired test equipment 1s listed in table %,
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[

TABLE 1. REQUIRED TEST EQUIPMENT

Schematic Item No. In
Test Unit Reference Appendix %

Power Suﬁply A,B 567
Telegraph Signal Generator C 179
Telegraph Distortion

Measuring Set D 343
Random Noilse Generator E 184
Low Pass Filter F 723
Vacuum Tube Voltmeter G 53
Hybrid Coil H 667 or 668
Switch 1,3 9k
Resistor - R1 410
Resistor R2,R4 459
Resistor R3,R5 458
L, PROCEDURES ,
4.1 EFFECT OF NOISE ON NON-DIVERSITY SYSTEMS.

NOTE

This test is made to establish a base from which
the benefit obtalned by means of diverslity may
be determined, when the received diversity sig-
nals are of approximately the same magnitude.

1
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thls assumes the followlng:

(a) The transmitting and receiving terminals
are connected back-to-back,

(b) The per channel output levels are adjusted

to -25.0 d@Bm at keyer out Jacks.

flAlY Ma Fmaramt éddnm atarnnad vyandohioa obdarmis
\ \.oj =l LLIQLISINL VL LL DUnycu VL LU Lo Awv bTILIu
ator 1s set to 0 dB and receiving stepped vari-

able attenuator is set to. 10 dB.

(d) The channel terminals are arranged for
130 V, 20 mA neutral operation and loop cur-
rents are adjusted to 20 mA, using current ad-
Justing resistors which are part of channel
terminals and integral current meter. If more

conveni ant anvy T\(‘ u-! onaldine mnﬂnq enani M ed 9n
H—\Jllv, J bb&u—l—.&.lib AL Wl S S Uy\o\.l-&--l--‘-\#\-‘ bk

the standards may be used for this test.

(e) The power supplies shown, A and B, may be
part of system terminals, but 1f loop power
supplies have not been chosen, they will be
separate test power suppllies as llsted under
paragraph 3.

1 generator ¢ for the "oy !

fa Rt R T P L i EAR Y

o
8, O distortion and connect it
est.

gsentence, 75Abau
to channel under t

Measure output disftortion by inserting tip-
sleeve cord of telegraph distortion measuring
set in the equipment Jack associated with the
sending loop. The trangmission distortion

measuring set should be set for miscellaneous
glgnals, 75 baudsg, total distortion and

P N TR Lo [ Ee-B ELW e T s W S

calibrated

The output distortion should not exceed 1 per-
cent, If 1t exceeds this, adjust, using bias
adjustment on transmission channel terminal
(tone keyer), to as near O as can be read on
meter of transmission distortlion measuring set.
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Step 5. Measure received total distortion by inserting
tip-sieeve cord on transmission distortion
measuring set into equipment Jack assoccliated
with receiving channel terminal. ‘

s
o+
(D
e}
On

The total distortion so measured should not ex-
ceed 2 percent. If it does exceed this, reduce
it by adjustment of the blas adJustment assocl-
ated with recelving channel terminal, tone con-
verter, to as nearly zero as practicable.

Step 7. Repeat steps 2 through 6 on all channels with
which terminal 1s equipped.

Step 8. Add noise to system by connecting random nolse
generator E and low pass filter F to monitoring
Jacks as shown in figure 5115-a.

Step 9. With all channels turned off, the noise over the

3.5 kHz band may be measured with vacuum tube . )
voltmeter Q.

NOTE

It is suggested that a signal/nolse ratio of
about 35 dB be used to start., Since signal level
(per channel) at point of measurement 1s -25.0
dBm or .O436 V, 35 dB below this would be -60.0
dBm or 0.000775 V. The dB scale on vacuum tube
voltmeter G may be used to measure the noise
level in dBm if this scale 1s O referenced to

1 mW, since flat noise 1s being used.

Step 10, Having established a noise level of 35 dB below
transmitting level, connect telegraph signal
generator C to channel under test and set it to
transmit "FOX" at 75 bauds and O distortion.

Step 11. With transmlission distortion measuring set
measuring overall (received) total peak distor-
tion gradually increase nolse level untll over-
all (received) peak distortion is 10 percent.

80 ‘ | |‘.
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Step 12, Turn off all channels and measure and record
noise 'level. The difference between this
reading and 0 dBm 1s signal to nolse ratio
causing 10 percent distortion,

NOTE

. "White'" or "Gaussian" noise 1s being used for
this test and such noise has a peak factor that,
even at a signal to noise ratio of 35 dB,
statistically wlll cause an occaslonal distor-
tion peak of 10 percent or more. However, when
the frequent distortlon peaks equal 10 percent,
the overall peak disfortion 1s sald to be 10
percent. Under this circumstance occasional
peaks will exceed 10 percent, with rare peaks
exceeding 10 percent by a considerable amount.

: For this purpose frequent" means about 1 in 5
. to 10 sc-:-comils'r "occasional" means 1 in 5 to 10
minutes, and "rare" means 1 1n 30 minutes to 1

hour.
Step 13. Repeat steps 8 through 12 on all channels with
which terminal 1s equipped.
4,2 CHARACTERISTICS OF DIVERSITY COMBINERS~-DUAL FREQUENCY
DIVERSITY,

Step 1. Conneét equipment as shown in figure 5115-b.
NOTE

Here again the assumptions stated in paragraph
4.1, step 1 are made. It should be noted that
with thils arrangement, two VFCT channels are
keyed simultaneously with the same signal.

'Step 2. Send "FOX" sentence at 75 bauds, 0 distortion
and measure overall total telegraph distortion,
This should not exceed 2 percent.

_ Step 3. Usling random noise generator E, low pass filter

P and. vacuum tube voltmeter G, add nolise at an

. initial level of =35 dB below transmitting sig-
nal level.

81

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
Check the source to verify that this is the current version before use.



MIL-STD-188-342
29 February 1972

Step 4,

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.
Step 10.

Step 11.

Step 12.

Increase noise level gradually until overall
total peak telegraph distortion reaches 10 per-
cent. (See not under step 12, above,) The"
signal to noise ratio should be 2 to 3 dB less,
i.e,, the nolse level 2 to 3 dB higher, than
that measured under paragraph 4.1, step 12,

Repeat steps 3 and 4, above, on all channels
with which terminal 1s equlpped.

Disconnect random nolse generator E, but leave
telegraph signal generator C and transmission
distortion measuring set connected.

Repeatedly turn off and on one of two channels of
diversity palr while observing transmission dis-
tortion measuring set indication. (The channel
should be turned off and on about 30 ftimes at
intervals of about 5 to 10 seconds.) The total
peak distortlion should not exceed 10 percent.

Repeat step 7 on second channel of diversity
palr, with first channel furned on. The results
(total peak distortion) should not exceed 10
percent.’

Repeat steps 7 and 8 on all channel pairs with
which terminal is equipped.

Reconnect random nolse generator E, low pass
filter F and vacuum tube voltmeter G,

Adjust nolse level 5 dB below value which caused
10 percent distortion in paragraph 4.1, steps 8
through 13. Repeat steps 6, 7, and 8 above,

on all channels. The total peak distortion’
should not exceed 10 percent.

Reduce transmitted tone level by 30 dB by setting

variable attenuator assoclated with transmitting
terminal to a value of 30 dB.

Source: https://assist.dla.miB—-aDownloaded: 2015-06-12T14:42Z
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Step 13. Disconnect random noise generator E, and repeat

steps 6, 7, and 8 above, on all channel pairs
with which terminal is equipped. The total peak
distortion should not exceed 10 percent in any
case,

Step 2.

Step 3.

4.3 CHARACTERISTICS OF DIVERSITY LIMITERS-DUAL SPACE
DIVERSITY.
ep 1. Connect equipment as shown in figure 5115-c.

Here agaln the assumptions stated in paragraph
4,1, step 1.are made except that settings of
stepped variable attenuators associated wlth
receiving terminal are reduced from 10 dB by
insertion loss of hybrid coil H., This 1s best

done by turning off all except one tone keyer

(mia frequency channel) and measuring received
level of this channel tone at attenuator out
jacks (now shown in figure 5115-c). This level
should be adJusted to -25.0 dBm by adjustment of
appropriate receiving stepped variable attenuator.
Resistor R1 serves to terminate hybrid coil H so
that trans-hybrid losses will be high. The L
pads consisting of resistors R2, R3, R4, and RS
willl cause 50 dB loss when cut into circult by
switches I or J. Since dual diversity principle
is based on only one transmission path being
degraded at a time, only one of two pads will be
cut in at a time, simulating a 50 4B fade in that
path. The hybrid coil H is used to simulate
condlitions which exlist when a single radlo trans-
mitter is belng received by two radlo receivers,

Send "FOX" sentence at 75 bauds, zero distortion

arnA moagiirme Aaverall +Atasl FaTlacranh A2 c‘f'n'ni--f Iala)
Cedivd IO WL © WY L Gl b LA = N UCJ-CEJ- bl o WL L ALY .

It should not exceed 2 percent.

Using random nolse generator E, low pass fllter

F and vacuum tube voltmeter G, add nolse at an
initial level of -35 dB below transmitted signal
level, making connections as shown in figure 5115~
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Step 4. Increase nolse level gradually until overall
' total peak telegrenh dlstortion reacl.es 10 per-
cent., (See nove¢ under 4,1, step 17.) The signal
to noise ratlioc - ould be 2 to 3 dB .ess, 1.e.,
the noise level should be 2 to 3 dB higher, than
that measured under paragraph 4.1, step 12.

Step 5. Repeat steps 3 and 4 on all channels with which
terminal 1s equipped. -

Step 6. Disconnect random noise generator E, but leave
telegraph signal generator C and fransmlission
distortion measuring set connected.

Step 7. Operate switch I, to cui the pad consisting of
resistors R2 and R3 in and out of the clrcuilt,
repeatedly. The swltch st-uld be operated
through at least 30 cycles (a cycle consisting
of pad-in-pad-out) at intervals of 5 or 10 sec-
onds. The total peak distortion should not ex-
ceed 10 percent.

Step 8. Repeat steps 6 and 7, but operating switch J in-
stead of switch I. Agaln the total peak tele-
graph distortion should not exceed 10 percent.

Step 9. Repeat steps 6, 7, and 8 on all channels with

. which terminal 1s equipped.

Step 10. Reconnect random noise generator E, low pass®
filter F and vacuum tube voltmeter G.

Step 11. AdJust nolse level to 5 dB below value which:
caused 10 percent distortion in paragraph 4.1,
steps 8 through 13.

.Step 12.  Repeat steps 6, 7, and 8 above, on all channels.
The total peak distortion should not exceed lO
percent.

Step 13. Reduce transmitted tone level by 30 dB by setting

transmlitting variable attenuator to a value of
30 dB.
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Step 14, Disconnect nolse source and repeat steps 6, 7,
and 8 above, on all channels. The total peak
telegraph distortlon should not exceed 10 per-

. : _cent 1n any case,

Step 15. Connect random noilse generator E and low pass
fllter F to monltoring jacks assoclated with
recelving 1llne jacks of path A.

Step 16. Connect vacuum tube voltmeter G to monitoring
Jacks assoclated with attenuator out Jacks of
path A.

NOTE

2!

This connection places recelving variabile
attenuator between noise source and vacuum tube
voltmeter G. Therefore, in order to determine
true noise level, setting of variable attenuatc
in dB must be added to reading of vacuum tube
voltmeter G in dB. AdJust nolse level to 10 dB
above the value that gave 10 percent distortion
in steps 3 through 5, above. The total peak
telegraph distortion should now not exceed 5
percent.

Step 17. Repeat steps 15 and 16 above, but add noise at
monltoring Jjacks associated with line jacks cof
~path B, With same nolse level, total peak tele-
graph distortion should not exceed 5 percent,

[ o Y [P R

Step 18. Repeat steps 15 through 17, above, in all chan-
nel pairs with which terminal 1s equipped.

L CHABQCTERISTICS OF DIVERSITY COMBINERS-QUADRUPLE AND FRE-
QUENCY DIVERISTY,

Step 1. Connect equlpment as shown in figure 5115-d.
NOTE

Here two tone keyers are keyed simultaneously
wlth same signal to provide frequency diversity
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Step 2.

Step 3.

Step 5.

Step 6.

Step 7.

Step 8.

and hybrid coll H 1s used to simulate two radio
paths of space diversity, the whole arrangement
silmulating quadruple diversity. The assumptlons
of paragraph 4.1, step 1 are again made and the
variable attenuator adJustments, described in

note of paragraph 4.3, step 1 to correct for the

insertion loss of the hybrid coil are also
required.

Send "FOX" sentence at 75 bauds, zero distortion
and measure overall total telegraph distortion.
It should not exceed 2 percent.

Using random nolse generator E, low pass fillter
F and vacuum tube voltmeter G, add noise at an
initial level of =35 dB below transmitting
slgnal level, making connections as shown in
flgure 5115-d

Increase nolse level gradually until overall
total peak telegraph distortion reaches 10 per-
cent., (See note under 4,1, step 12,) The sig-
nal to noise ratio should be 2 to 3 dB lower,
1.e., the noise level should be 2 to 3 4B higher,

than that measured under paragraph 4.1, step 12.

Repeat steps 3 and 4, above, on all channel pairé
with which terminal 1s equilpped.

Disconnect random nolse generator E, but leave
telegraph signal generator and transmission dis-
tortion measuring set connected.

Operate switch I, to cut pad consisting of resis-
tors Rl to R3 and out of circuit repeatedly.

The switch should be operated through at least 30
eycles (a cycle consisting of pad-in-pad-out) at

intervals cf 5§ to 10 seconds., The total peak

telegraph distortion should not exceed 10 percent.

Repeat steps 6 and 7, above, but operating switch
J instead of switch I. Agaln the total peak -

telegraph distortion should not exceed 10 percent.
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Step 9. Rebeat steps 6, 7, and 8 on all twin channel pairs
' wlth which terminal 1s equlipped,

Step 10, Reconnect random nolse generator E, low pass
- - filter F and vacuum tube voltmeter G.

Step 11. Adjust noise level to 5 dB below value which
= caused 10 percent distortion in paragraph 4.1,
steps 8 through 13.

Step 12, Repeat steps 6 through 8, above, on all twin
- - channel pairs with which terminal 1s equipped.
The total peak distortion should not exceed
10 percent.

Step 13. Disconnect random hoise‘generator E.

Step 14. Reduce transmitted level by 30 dB by setting
transmitting variable attenuator to a value of
30 dB. '

o

Step 15. Repeat steps 6 through 8, above, on all twin
channel pairs with which terminal is equlpped.
The total peak telegraph distortion should not
exceed 10 percent 1n any case.

Step 16. Connect random nolse generator E and low pass
filter F to monitoring Jjacks associated with
receiving line Jjacks of path A.

Step 17. Connect vacuum tube voltmeter G to monitoring
Jacks assoclated wlth attenuator out Jacks of
path A. (The note appended to paragraph 4.3,
step 16 should be observed),

Step 18. Adjust nolse level to 10 4B above value which

above. The total peak telegraph distortion
should not now exceed 5 percent,
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Step 19.

Step 20.

Step 21;

Step 22.

With nolse on path A repeatedly turn off and on
(at least 30 times at intervals of 5 to 10 sec-

el e Arie AP Fha s masmanaftoad-ad Ahornrnal FAanea
UILUD} Viico WL il LIWUY dAdouoVieldbid Awlidlilisedl WALIT
keyers of frequency dilversity palr. The total
peak telegraph dlstortion should not exceed

10 percent.

With noise still on path A, repeatedly turn off
and on other of two assoclated channel tone
keyers of frequency dlversity palr. The total
peak distortion should not exceed 10 percent.

Repeat steps 16 through 20, above, but with noise
on path B. The total peak telegraph distortion

should not exceed 10 percent in any case,

Repeat steps 16 through 21, above, on all channel
pairs with which terminal 1s equlipped. The total

peak telegraph dlstortion should not exceed 10
percent in any case,
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METHOD 5116
DIFFERENTIAL DELAY

1. . SCOPE. This method 1s used for the measurement of delay
adjustmenf—a?fvoice frequency carrier telegraph (VFCT) receiving
terminalis. '
2, APPLICABILITY. farameters tested shall conform to the
following applicable requirements specified,
Item Paragraph
Delay Adjustment 5.3.11
3. APPARATUS. Required test equipment 1s listed in table 1.
| TABLE 1. REQUIRED TEST EQUIPMENT
Schematic Item No. In
Test Unit Reference Appendix 1
Telegraph Signal Generator A . 179
Power Supply B,C 567
Oscilloscope D 256
Relay E,F 948
Resistor . G 438
Milliammeter H 4g
93
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4, PROCEDURES,

NOTE

The two procedures descrlbed 1n thls sectlon re-
gquire that the VFCT terminal be arranged for

_ back-to-back operation, that channel output and
input levels be adjusted to specified values,
and that terminals be arranged for neutral, 130
V, 20 mA operatlon. (If more convenlent, any of
the other DC signaling modes specified in the

standard may be used).

L., DELAY ADJUSTMENT FEATURE OF VFCT RECEIVING TERMINALS.

1ipment as shown in figure 5116-a.

Step 2., AdJust loop currents to 20 mA, using meter
furnished with termlnals and adjustable resis-
tors that are part of terminals.

Step 3. Set delay adjustment on channel under test to
minimum delay.

'Step 4. Set telegraph signal generator A to send 1:1
: reversals at speed of 75 baud.

Step 5. Connect positive side of DC input of channel
under test to trigger input (+ AC, external)

F . E
of oscilloscope. :

Step 6. Connect positive side of DC input of channel
under test to vertical trace input of
oscilloscope.

Step 7. Use sweep speed that will bring both beginning .
of trace and positive (leading) edge of signal
wilthin graticule of the oscllloscope,

Step 8. Measure absolute delay channel under test.
(Since positive leading edge of input marking
signal triggers oscllloscope sweep, it 13 the
distance (in centimeters) from start of trace

o4

®
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4.2

Step

“ta
t

is following, multiplied by the sweep speed in
micro-or millisecond per centimeter).

9. Set delay adjustment on channel under test to
maximum delay.

DIFFERENTIAL DELAY BETWEEN TWO VFCT RECEIVING TERMINALS.

Step

Step

Step

Step

Step

1, Connect equipment as shown in figure 5116-b,

2. Adjust loop currents to 20 mA, using milliammeter
and adjustable resistors which are part of
terminals,

3. AdJjust current in clrcuit containing driving
windings of relay E and relay F and output .
contacts of telegraph signal generator to 20 mA
(indicated on milliammeter H by adjusting
resistor G).

4, Each battery supply lead (for two sendlng loops
and relay circuit) should be returned individually
to power supply as shown. The same precautions

! ~ , T4 A £ 4 -y, s
apply to power supplles for the two recelving

loops.

5. Set delay adjusting clrcuits of two channelsl
under test for minimum delay.

6. Connect oscllloscope as shown; 1.e., with pesitive
side of recelving lcoop of channel A to oscillio-
scope trigger input (+ AC external) and positive

side of receiving loop of channel B to vertical
trace input of the oscilliloscope.

7. Set oscilloscope for sweep speed of 100 micro-
: seconds per centimeter.

8. Measure difference in delay between the two
channels. (Since trace is belng triggered by
positive {leadling) edge of signal in one

ag
T

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
Check the source to verify that this is the current version before use.




L6

TELEG 310
NA
r-b :4-1
]
¢ 1 VFCT vrCT
TRANS COMBINED REC
RELAY € remminaL CompINED T  TERMINAL
r‘ ouTPUT NPT /
— O —
TERMINATION . T . TERMINATION
2 1 Cran Cuan
+ - < = - 1 T—' ot +
e BACK TO BACK
RELAY F CONNECTION 3.

v
N | ey oo
Ol U

<] TO OTHER
CHANNEL
TERISNALS
INFUT +AC
. EXTERNAL ,
1
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TWO VFCT RECEIVING TERMINALS CONNECTED BACK-TO-BACK
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channel, and is followl slgnal in other channel.
this differential delay (in microseconds\ ls the
length (in centimeters) of trace to positive
(leading) edge of signal, multipled by sweep
speed 1n microseconds per centimeter, in this
case 100 microseconds. This assumes that chan-
nel B has more delay than channel A, If length
of sweep 1s zero, interchange connections of the
two channels to the oscllloscope).

METHOD 5117
INTERCHANNEL INTERFERENCE

1, SCOPE, This methced is used for the measurement of inter-
channel interference of volce freguency carrier telegraph (VFCT)
transmitting and receiving terminals.
2. APPLICABILITY. Parameters tested shall conform to the
following applicable requlrements speclfied.

Item : Paragraph

Interchannel Interference 5.3.212

3. APPARATUS. Required test equipment 1s listed in table 1.
TABLE 1, REQUIRED TEST EQUIPMENT
7 Schematlc Item No. In
Test Unit Reference . Appendix 1
Telegraph Slgnal Generator. | A 179
Telegraph Distortion _ ,

Measuring Set B 343
Relays C,D, etc. 948
Variable Resistor E 457
Power Supplies F,G 567
Milliammeter H 48
Transmlssion Measurlng Set I 345

98
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PROCEDURES,

INTERCHANNEL INTERFERENCE .

NOTE

In test procedures covered in thls section the
arrangement shown in figure 5117 1s intended to
key all channels (terminals back-to-back) with
random mark and space signals (FOX) but with
trangitions on all channels at the sending end
occuring simultaneously. A telegraph signal
generator drives a number of relays (one for
each channel) having thelr windings in series
wlth the contact of the output relay of the sig-
n: - generator and battery. The contacts of these
relays are then used to key the VFCT channels,
All tests under this section are made with the
terminals connected back-to-back and using 130
V, 20 mA neutral operation.

Connect equipment as shown in filgure 5117.
AdJust output of each channel to -25.0 dBm.
Adjust all loop currents to 20 mA.

Set variable attenuators associated with channel

terminals for total loss of O dB.

Using varlable resistor E and milliammeter H
adjust current 1n relay driving loop to 20 mA.

Set telegraph signal generator to send "FOX"
sentence (5 level) at speed of 75 bauds, 0 dis-
tortion,

AdJust telegraph distortion measuring set B to
speed of 75 bauds, set it for total peak distor-
tion and calibrate 1it.

Measure and record input telegraph distortion of
each channel by inserting tip-sleeve cord of

99
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.telegraph distortion measuring set B in equip-
ment Jack assoclated wlth transmlitting channel
, terminal (tone keyer).
Step 9. Measure and record received telegraph distortion
by 4nserting tip-sleeve cord on telegraph dis-
. _ tortion measuring set B in equipment Jack as-

soclated with receiving channel terminal (tone
converter).

Step 10. Reduce output level of channel under ftest by
30 dB. This 1s accomplished as follows:

(a) Turn off all transmitting channel terminals
except orie under test.

- . (b) Insert tip-tip cord on transmission
measuring set I in keyer-out Jjacks, using 600
P ohm (terminating) impedance on transmission
measuring set I.
(c) Adjust level of ¢ 1
dBm, using output control on tran
nel terminal,

(d) Turn on all transmitting channel terminals,

Step 11. Measure input and output total peak distortlon
of channel under test. The difference between

these 1s a total peak dlistortion of channel
1 mAar foaat

AL Ll v Vi Ve

- o Step 12. Restore channel under test to its normal level
as follows:

(a) Turn off all transmitting channel termi-
nals except channel under test.

(b) Insert tip-tip cord on transmission
measuring set I in keyer-out Jjacks using 600 ohm

(terminating) impedance on transmission
,_... measuring set I.

(
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{(¢) Adjust output (transmitting) level of
) channel under test to O dBm, using output con-
STy trol son transmitting :channel: terminal.
e R S WECEkS D228 Wom Lo

(@) “Turnzon :all ‘transmitting channel terminals

Step "Y3. ‘Répéat "steps:clO through 12 on all channels with ,
'which VFCT,terminal is equipped :
DO WRE BLIEUISZ LN o asd

Step 14“ Turn off transmittingwchannel terminal of chan-

nel under test, leavingeremalnder of channel
terminals turned on.

-
s ey e A T e ;
PR e ] e LW EE -«»o..:l 1N ome ool w20 {'.}

Step 155 Ifisértdtip=sleéve :cord.ofH telegraph distortion
measuring set B in equipment jack assoclated
with f&deivingichannel terminal (tone converter)
of chanpeifurideritest, 7z 2 .

v

Step 16, Observe -indication:zof telegraph distortion &
2 measurlrug Beu-—D forzatydeast two minutes. I '

- s

< T"~'~shou1d~indicatexthat*channei is open, i.e., that
no interfering s8lgnal-strong enough to operate
a the tone converter 1s being received.
Towal o}.h)-..h. o ‘3

Step 17 Repeatvsteps”lﬂ through 16Uon all channels of
VFCT termlnal, .. ar. e o=
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CUSTODIANS :
ARMY - SC
NAVY - EC
AIR FORCE - 17 .
REVIEW ACTIVITIES: PREPARTNG ACTIVITY:
ARMY - SC, EL, CE, ME DCA - DC

NAVY - AS, 0S, YD, MC, CG, SH
AIR PORCE - 1, 11, 13, 71, 80, 89

USER ACTIVITIES:

. ARMY .
NAVY - MC, YD, SH
AIR FORCE OTHER INTEREST:
JCS-J6
NSA-NS

ProJect SLHC 0005

103
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APPENDIX 1

TEST EQUIPMENT LIST
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ITEM

48

49

50

51

52

53

56

57

EQUIPMENT

Milliammeter
Milliammeter
Milliammeter

Voltmeter

Ohmmeter

vacuum Tube
Voltmeter

Voltmeter

Aﬁmeter

Source: https://assist.dla.mil -- Downloaded: 2015-06-, 4:427
Check thg source tp verify that this is the current versio

TEST EQUIPMENT LIST

MINIMUM PERFORMANCE REQUIREMENT

~DC-Dual Range 0 - 100 mA
' 0 - 50 mA
Accuracy +1%
DC-Dual Range 0 - 20 mA
' ' 0 - 5 mA
Accuracy +1%
DC-Center Zero- 20- 0 - 20 mA
‘Dual Range 1 -0~-1mA
Accuracy » +1%
DC-Center Zero 10- 0 10V
Accuracy +1%

Resistance Range 1 ohm to 50 megohms

Test Voltage Not more than 6 V

Accuracy +2%

Voltage Range 1.0 mV to 100 Vv full scale
Accuracy +1%

AC _ 0 - 150 Vv

Accuracy +1% in range 105V - 125V
DC ' 0.5 A

Accuracy +1%

ore use. L T
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ITEM EQUIPMENT

58 Differential
Voltmeter
or
Digital Volt-

meter

59 Thermometer

60 Phase Meter

179 Telegraph Signal
Generator :

TEST EQUIPMENT LIST

MINIMUM PERFORMANCE REQUIREMENT

DC .
Resolution

DC

Resolution
Operating Current-
Speed

Distortion

Type

Range
Accuracy

Frequency Range

Phase Range

Accuracy

Input Voltage Min.
Input Voltage Max.

Max. Input Signal Ratio
Input Impedance

Modulation Rate
Character Length

Modes of Operation

OQutput

Distorticn Range

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z

Check the source to verify that this is the current version before use. *

0 150 Vv
1 mV or better

0 - 150°V

1l mV or better
200 mA - .

At least 100 baud
Not more than 1%

Air temperature measurement
Mercury column

0 - 120 deg F

+1% deg

100 - 5,000 Hz

0 - 360 deg

+0.3 deg

0.05 V rms

50 V rms

40 dB

3 megochms shunted by 20 pF

75 and 90 Baud
S and 8 unit

Plus: Start unit 1 bit
Stop unit 1l bit
1.5 bit
2.0 bit
Start-Stop
Synchronous

Neutral 130 V - 60 or 20 mA
Polar +60 V - 20 mA

+ 6 V- 1mh
0 - 50% in 1% steps

2,61 Raenagad 62
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TEST EQUIPMENT LIST

EQUIPMENT

ITEM MINIMUM PERFORMANCE REQUIREMENT
179 Distortion Accuracy 1%
(Cont'd) Distortion Types Mark or Spdce Bias
Mark or Space End '
Switched Bias, Early or Late
Types of Test Signals 1:1 Reversals
Continuous Mark
Continuous Space
Test Sentence 80 Characters
Repetitive Single Character
180 Audio Frequency Range . 20 - 20,000 Hz
Oscillator Accuracy +3% .
- Output Maximum +15 dBm
O Hum Down 60 dB
© Output Impedance 600 ohms
Distortion Less than 1%
181 Audio Frequency Range 20 ~ 300 Hz
Oscillator Maximum Output 200 W
and Power Load Impedance 8 - 80 ohms
Amplifier Harmonic Distortion 2%
Hum Down S50 dE
182 Tape Transmitter 5 Level (7.42 Unit Code) capable of operating at 90 Baud
(Tape Reader) (121 WPM)
183 Tape Transmitter 5 Level (7.42 Unit Code) Capable of operating at 75 Baud
(Tape Reader) (100 WPM)
184 Random Noise Frequency Range 200 - 3500 Hz

|

Generator ..

Source: https://assist.dla.mil

Output

: : dla. -- Downloaded: 2015-0, 114:427
Check ghe sourcg to verify that this is the current ver‘&efore use.

3 Vv min
+1 dB 200 - 3500 Hz.
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ITEM

225

254

255

256

343

EQUIPMENT

strip Chart
Recorder

Null Detector

Freguency
Counter

Oscilloscope

Telegraph

TEST EQUIPMENT LIST

MINIMUM PERFORMANCE REQUIREMENT

Chart Speed

Spans
Accuracy

Input Resistance

Frequency Range
Sensitivity
Selectivity
Noise Level
Input Impedance

Frequency Range
Accuracy

Gate Time

Time Interval
Gating Voltage Max.
Sensitivity

1, 2, 4, 8 inches per min
1, 2, 4, 8 inches per hour
25, 5, 10, 20 cm per min

‘25, 5, 10, 20 cm per hour

Up to 60 1nches per min available

5 mV - 120 Vv in 10 spans

Better than 0.2% of full scale with
0.1% of full scale resettability
20,000 ohms per V for first B ranges;

2 megohms on all higher ranges

20 - 200,000 Hz
0.3 mV

5% of bandwidth
Below 1 mV
About 50 kilohms

10 Hz - 120 kHz

+1 count

0.1 and 1 sec min

1 us -~ 1 sec

-100 to +100

0.3 V peak-to-peak

0.25 V rms for sine waves

Separate start-stop channels,
each with trigger level controls

Tube Diameter
Function

Frequency Range
Vertical Sensitivity
Sweep Rate

Modulation Rate

Distorddon nips: //asswt%ﬂ%ac&ﬁxrlo%‘deg’%&}%%s 12T14:42Z

Check the source to verify that this is the current version before use.

Not less than 5 in.
General purpose

DC - 10 kHz min.

1 mV/cm

At least 100 ms/cm

75 and 90 bauds
5 and B8 units

2)6T Axenaged 62
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ITEM EQUIPMENT

343 Measuring Set
{Cont'd)

344 Noise Measuring

- Set

345 - Transmission

Measuring Set

TEST EQUIPMENT LIST

MINIMUM PERFORMANCE REQUIREMENT

Modes of Operation

Distortion Ranges
Accuracy

Input

Display Unit

Range~Noise Level
Frequency Range
Impedance
Weighting
Frequency Range

Measuring Range

Impedance

ehE-gRT-ULS—1IN

n
O
5|
)
o
s
c
o)

Plus: Start unit-1l bit 3

Stop unit-1l bit .
1.42 bit O
1.5 bit =

Start-Stop and
Synchronous
+50% ang #5%

+2% on 50% Range
+1l% on 5% Range
Neutral 130 v, 60 or 20 mA
Polar +60 V, 20 mA
+ 6V, lmA
CRO with start-stop time base
to display:
(a) Amount and type of distortion
(b) Signal wave shape as applied
to the Measuring Unit
Meter for Direct Reading of Distortion
To -85 dBm
50 - 5000 Hz
600 ohms balanced and high impedance
bridging .
Flat and C-Message

30 Hz - 10 kliz

+10 dBm to -75 dBm terminated
or bridged

Terminated 600 ohms balanced
Bridged more than 10,000 ohms

Source: https://assist.dla.mil -- Downlo 2015-06-12T14:42Z :
. Check the source to verify that this is the nt version before use. N -




iTEM

346

352

410

EQUIPMENT

Jave Analyzer

Slotted Line

Coax

Slotted Line
Waveguide

Resistor

‘Frequency Range

TEST EQUIPMENT LIST

MINIMUM PERFORMANCE REQUIREMENT

Frequency Range 50 - 3400 Hz min.
Measurement Accuracy +5% full scale
Measurement Range Down to -70 dBm
Input Impedance 1 megohm

300 -MHz - -4500 MHz
Characteristic Impedance 50.0 ohms

Residual VSWR 1.010:1
Slope 1,005
Input Connector Type N

Universal 1 in coax plus matched
or compensated reducers to the
line size required

Qutput Connector

Frequency Range Waveguide operating band

Residual VSWR 1.010:1

Slope 1,005

Flanges Waveguide cover flanges
Type : Fixed

Resistance 600 ohms +1%

Wattage Rating 1l W or more

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
Check the source to verify that this is the current version before use.
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ITEM

438

439

440

441

442

443

444

445

446

EQUIPMENT

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Check jhe sourcg to verify that this is the current ver

TEST EQUIPMENT LIST

MINIMUM PERFORMANCE REQUIREMENT

Type
Resistance
Dissipation

Type
Resistance
Dissipation

Type
Reaistance
Dissipation

Typé
Resistance
Dissipation

Type
Resistance
Dissipation

Type
Resistance
Dissipation

Type
Resistance
Dissipation

Type
Resistance
Dissipation

Type
Resistance
Dissipation

Source: https://assist.dla.mil -- Downloaded: 2015-(,:14:422

efore use.

"Variable

0 - 7500 ohms +5%
7.5 W

Variable :
0 - 20,000 ohms +5%
1.5 W

Variable
0 - 75,000 ohms +5%
0.25 W

Variable
g - 35,000 ohms 15%
1/8 W

variable
0 - 60,000 ohms +5%
1/8 W

Variable
0 - 2500 ohms +5%
10 W

Variable
0 - 10,000 ohms
S W

Variaﬁle
0 - 3000 ohms
2 W

Variable
0 - 7500 ohms
1/8 W

26T Laenaqsd 62
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TEST EQUIPMENT LIST

iTEM EQUIPMENT MINIMUM PERFORMANCE REQUIREMENT

447 Resistor ' Type Fixed
Resistance 300 ohms +0.25%
Digsipation 0.25 W

448 Resistor _ Type Fixed

: Resistance : - 150 ohms +5%

Dissipation 0.25 W

449 Resistor Type Fixed '
Resistance 60 ohms +5% or 180 ohms +5%
Dissipation 300w 00 W

450 Resistor Type Fixed
Registance 84 ohms +5%
Dissipation : 50 W

451 Resistor Type Fixed
Resistance 167 ohmsg +3%
Dissipation 0.25 W

452 Resistor Type Variable - 3 terminal

Resistance ‘ 100 kilohms +5%
Dissipation 2 W

453 Capacitor . Type Electrolytic
Capacitance 1000 mF
WVDC 200

454 Resistor Type Variable
Resistance 0 - 30 ohms
Dissipation 5 W

455 Resistor Type Variable
Resistance 0 - 75 ohms

Source: https://assist.dla.rl88dpatdON015-06-12T14:427 5 W

Check the source to verify that this is the current version before use.
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ITEM

456

457

458

459

460

461

514

EQUIPMENT

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Pre-Amplifier

TEST EQUIPMENT LIST

MINIMUM PERFORMANCE. REQUIREMENT

Type
Resistance
Dissipatien

Type
Resistance
Dissipation

Type
Resistance
Dissipation

Type
Resistance
Dissipation

Type
Resistance

Type
Resistance

Frequency Response

Gain

Input Resistance
Qutput Impedance
bistortion

Source: https://assist.dla.mil -- Downloaded: 2“

Check the gpurce to verify that this is the (tjrren

ion before use.

variable
0 - 1000 ohms
5 W

Variable
0 - 4000 ohms
5 W

Fixed
1192 ohms +1%
1/72 w

Fixed
3.8 ohms +1%
/2 w

Fixed

Equal to input impedance of
transmitting filters
+1% (see manufacturers
specifications).

Fixed

Equal to output impedance of
receiving filters
+1% (see manufacturers
gpecifications) .

-3 dB bandwidth
100 - 5000 H=z
40 dB
15,000 ohms _ } .
5000 ohms
1% or less

2,61 Agenaqed 62
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ITEM EQUIPMENT
514

(Cont'd)
567 Power Supply
568 Power Supply
569 Power Supply
570 Battery
571 Freqguency

‘Converter

TEST EQUIPMENT LIST

MINIMUM PERFORMANCE REQUIREMENT

Max. Input Signal

Max. Phase Shift
Difference between
two Amplifiers of a
Matched Pair

Frequency

‘Voltage

Current Rating
Impedance
Regulation

Frequency
Voltage
Current Rating
Impedance
Regulation

Frequency
Voltage
Current Rating
Impedance
Regulation

Voltage
Max. Current

Input Frequency
Output Frequency
Output Power
Output Voltage
Input

Source: https://assist.dla.mil -- Downloaded: 2015-06-12T14:42Z
Check the source to verify that this is the current version befere use.

40 mV rms

1 deg

DC

130 v - floating
2.5 A

Less than 1 ohm 0 - 300 Hz
+1% No_load to full load

DpC

+60, -60, Ccmmon

1.0 A

less than 1 ohm 0 - 300 Hz
+1% No load to full load

peC

+6, -6, Common

005 A

Less than 1 ohm, ¢ - 300 Hz
+1% No load to full load

1.5 v

75 mA \'}:’E
1
60 Hz - Em
45 - 400 Hz 5
100C wvA g L
0 - 130V H
208 v - 3 phase < o
=W
0 &=
310

N



TEST EQUIPMENT LIST

ITEM EQUIPMENT MINIMUM PERFORMANCE REQUIREMENT
573 Battery voltage 22,5 V
Max. Current 100 mA
615 Attenuator Impedance 600/600 _
' Accuracy +1% for each ste
Dissipation 0.6 W (+28 dBm input)
Range: 0 - 110 4B
Min. Step 0.1 dB
665 Transformer Frequency Range 200 - 3500 H2z2
Impecdance Ratio 600: Input impedance of trans-
mitting filters (see manu-
facturers specifications)
ﬁ 666 Transformer Frequency Range 200 - 3500 Hz
o Impedance Ratio 600: Output impedance of filters
(see manufacturers
specifications)
¢
667 Hybrid Coil Frequency Range 200 - 3500 Hz
Impedances 600:600:600:600
668 Alternate Hybrid Frequency Range 200 - 3500 Hz
Coil (2 Trans- Impedance Ratio 600:600
formers) Coil Arrangement 4 equal coils
669 Transformer Frequency Range 200 - 3500 Hz
Impedance Ratio 600:600
Coils Center tapped
670 Yariable Auto- Input 120 v - 60 Hz
;; Transformer Output 0 - 140 V - 60 Hz

i

Rated Current

10 A

2,61 LAaenaaad 62
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ITEM

723

946

547

948

949

950

951

952

953

EQUIPMENT

Low Pass Filter
Switch
Switch

Relay

Switch
Switch

wWheatstone Bridge
(Including
Galvanometer)

Impedance Bridge

Capacitance Bridge

*

TEST EQUIPMENT LIST

MINIMUM PERFORMANCE REQUIREMENT

Type
Cut off
Impedance

Type
Voltage
Amperage—

Type
Voltage
Amperage

Type

Type
Voltage
Amperage

Type
Voltage
Amperage

Range of Resistance
Test Voltage
Accuracy

Range of Resistance
Range of Capacitance
Range of Inductance
Accuracy

Frequency Range

Range of Capacitance
Accuracy
Capable of operating

Source: https://assist.dla.mil@@pwnteded:0ob26-12714:422

Check the source to verify that this is the current version before use.

Loss Pass
3.5 kHz
600 ohms input and output

SPST ~ Locking
125 Vv
6 A

DPDT - Locking
125 Vv
1A

Telegraph - Neutral Solid-State

DPST - Locking
125 v
1A

SPDT - Locking
125 V
1A

1 - 10,000 ohms
Not more than 6 V
+1% '

10 - 10,000 obhms
100 pF - 1 pF

1mH - 1H

+1% for R, C, and L
50 to 10,000 Hz

100 pF - 1 pF
+1%

2HE-9geT~ALS ~TIN
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