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TRANSMISSION MEASURING EQUIPMENT

DESCRIPTION. OPERATION.

AND MAINTENANCE

SECTION I - INTRODUCTORY DESCRIPTION

I. FUNCTIONS

1.01 The transmission measuring facilities cov­
ered herein may be used for testing a line

from station to station, a circuit within a
station, or an individual apparatus item.

2. (;ENERAL DESCRIPTION

2.01 Transmission measurements are made with
this equipment by sending a known amount

of 1000 cycle power into one end of a line, cir­
cuit or piece of apparatus and measuring the
amount received at the other end, or by connect­
ing the sending source to the receiving set and
bridging the line, circuit or piece of apparatus
to be measured to obtain the bridging loss. All
lines, circuits or apparatus whose effect is not

desired in the measurement should be disconnected
during the test. The equipment consists of
several distinct items, which are covered in de­
tail in subsequent sections. A small 1000 cycle
machine is available in portable form for supply­
ing 1 milliwatt of testing power to one circuit
at a time. A sendine panel is required when si­
multaneous use is made of the source of testing
power for several circuits. Portable trans­
mission measuring sets are used for measuring
the resulting power received at the circui t ter­
minal. One of the sets has a loss range of 0-10
db. Another has a loss range of 0-20 db, while
a third has a range of 0-25 db.

2.02 When anyone of these sets is to be used for
making repeater gain measurements, sending

pads must be patched in the input of the repeater to
limi t the testing power. This repeater gain mea­
surement is covered in detail in section VIII.

SECTION 1I - KS-S472 1000 CYCLE MACHINE

I. GENERAL

1.01 This section describes a 1000 cycle ma-
chine per K3-5472 for generating testing

power for the sending circuits of tr~nsmission

measuring systems. It operates from a 105-125
volt, 60 cycle source.

1.02 The machine is provided with or without a
portable carrying case. It supplies 1

milliwatt of testing power at 1000 cycles to one
600 ohm circuit. It is also provided as an in­
tegral part of the J94002A sending panel for
supplying more than one circuit as described in
section III.

2. EQUIPMENT AND CIRCUIT FEATURES

2.01 The general features of the 1000 cycle ma­
chine without a carrying case is shown in

Fig. 1 and the circuit features. are shown in
Fig. 2.

2.02 The terminal block to which the external
connections are made is also used for

mounting the output circuit network. With this
network the machine supplies 1 milliwatt to a
600 ohm circuit from terminals 5 and 6. This

Fig. 1 - 1000 Cycle Machine.
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TRANSMISSION MEASURING EQUIPMENT

Fig. 2 - Schematic Diagram of Connections.

,.---------------....,
: I 3 285~ 5 I
I I
I I
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I 45- I I MILLIWATT INTO 600

w
,

I I FROM TERMINALS 5 AND 6
I I
I 2 4 6 I

I 285w IL J
TERMINAL BLOCK1000 CYCLE

ALTERNATOR

105-125 V. 60-

testing power may be used for transmission mea­
surements with any receiving circuit calibrated
in db on the basis of 1 milliwatt at 1000 cycles
into a 600 ohm circuit such as the 9A,lZA, or
J94020A transmission measuring sets described
in sections IV, V, and VI.

2.03 The motor is a 2pole split phase induction
motor designed for quick starting when

directly connected to a 105-125 volt. 60 cycle
source. The alternator is of the inductor­
alternator type with excitation furnished by a
permanent magnet. No speed regulator or other
accessories are required. The rotor has 17 teeth
and turns at approximately 3530 rpm which re­
sults in an output frequency oflOOO cycles when
the supply frequency is 60 cycles per second.

2.04 When assembled in a carrying case shown in
Fig. 3 the combined weight is approximately

16 pounds and the dimensions are approximately
6" x 9" x 6".

2.05 The output leads are
bushed hole in the end

brought through a
of the carrying

case. The connection to the local a-c supply is
made by means of an extension cord inserted in
the receptacle in the side of the box.

2.06 The items available are as follows:

KS-5472. List 1 - Machine Only
KS-5472, List 2 Machine mounted in carrying

case complete with power sup­
ply extension coxd.

3. TRANSMISSION PERFORMANCE

3.01 The output variation is not more than ± .2
db for ± 10 volt or ± 1 cycle frequency

variations in a-c power supply. The correct
power is available almost instantaneously since
the motor reaches full speed within approximately
one second after being turned on. The impedance
of the sending circuit is 600 ohms ± 2.0%.

3.02 The harmonic and extraneous frequency con­
tent of the sending power includes in terms

of the fundamental (1000 cycles) value, about

Fig., 3 - Carrying Case for 1000 Cycle Machine.
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TRANSMISSION UEASURING ~QUIPUENT

1% second harmonic, about 7% third harmonic and
less than 1% of any frequency other than these,
such as 20 or 60 cycles current.

3.03 The frequency accuracy is 1000 cycles ± 1%
plus any deviations due to the local 60

cycle power supply.

4. OPERATING FEATURES

4.01 The portable and unmounted arrangements of
this machine have no starting relay or

switch, it being necessary to connect it to a

source of 105-125 volt, 60 cycle power, and to
disconnect it when tests are completed, Its
power consumption is approximately 25 watts.

5. MAINTENANCE

5.01 With approximately one hour a day operation
apply 2 or 3 drops of oil a month in each

oil hole. This should not raise the oil level
so that oil stands in the oiler. KS-2245 or any
good lubricatins oil between 130 and 190 Saybolt
at 100 degrees Fahrenheit is satisfactory.

SECTION m J94002A SENDING PANEL

I. GENERAL

1.01 This section describes the. sending panel
per-J94002A and its associated circuits

which constitute amilliwatt distributing system
for supplying and distributing testing power of
1000 cycles to any number of circuits from 1 to
150 for making transmission measurements. The
panel includes a 1000 cycle machine per KS-5472
List 1. The circuit arrangements are covered
in detail in Fig. 6.

1.02 The equipment is installed in an office
for automatic connection to a 105-125 volt

60 cycle source. by means of a starting relay.

2. EQUIPMENT AND CIRCUIT FEATURES

2.01 The sending panel includes aKS-5472 List 1
1000 cycle machine described in section II,

four adjustable resistance units, acondenser, a
repeating coil, and a relay for automatic start­
ing control. This relay may be obtained for op­
eration on either 24 or 48 volt direct current.
The arrangement of this apparatus on the panel
is shown in Figs. 4 and 5.

2.02 Each milliwatt supply pair requires two
296 ohm resistances to build out the send­

ing circuit to 600 ohms. Each supply pair should
be provided wi th a termination of 600 ohms either

SENDING
Js.AAlZA

Fig. 4 - J94002A - 2A Sending Panel - Front View.

.' .
Fig. 5 - J94002A - 2A Sending Panel - Rear View.
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TRANSMISSION MEASURING EQUIPMENT

connected to relay contacts or to jacks. Re­
sistors A, B, C, and D are adjusted as required
to consume all excess power from the machine.
Resistances and relays for each testing circuit
are provided separately from the sending panel
in several optional arrangements.

2.03 ~he items available are as follows:

J94002A, List 1 - Sending Panel (24 volt relay
control)

J94002B, List 2 - Sending Panel (48 volt relay
control)

3. TRANSMI SSION PERFORMANCE

3.01 The sending power is constant to ± .05 db
for variations of the power source within

the 105-125 volt range and 59-61 cycle frequency
range. The effect of being non-terminated at
anyone appearance does not exceed .05 db. The
sending circuit is wi thin 2% of 600 ohms impedance
irrespective of the number of testing circuits
to be supplied.

4. OPERATING FEATURES

4.01 When the starting relay is operated by
grounding the ST lead, the 105-1~5 volt

60 cycle source is connected to the motor. The
machine immediately starts and supplies 1 mil-

liwatt of testing power to each 600 ohm termina­
tion of the sending circuit.

4.02 The testing power can be used for trans-
mission measurements with any receIvIng

circuit calibrated in db on the basis of 1 mil­
liwatt at 1000 cycles in a 600 ohm circuit such
as the 9A, 12A, or J94020A transmission measur­
ing sets described in sections IV, V, and VI.

4.03 The sending circuit should be patched last
in order to retain the termination, and

minimize the effect on other milliwatt supply
pairs.

5. MAINTENANCE

5.01 The power relay (KS-5483, List 21 or List
24) shall operate and give reliable con­

tact on minimum battery voltage.

5.02 The start relay (E437) shall have an arma-
ture travel of approximately .015", contact

follow on the make contact of .005", a percep­
tible gap between armature studs and the break
contact armature springs, back contact pressure
(approximately 15 grams)" sufficient to give re­
liable contact, and the armature shall come all
the way up to the core on minimum battery voltage
or on .018 ampere or less.

5.03 The 1000 cycle machine shall be oiled
in accordance with paragraph 5.01, sec­

tion II.

SECTION Dr - 9A TRANSMISSION MEASURING SET

I. GENERAL

1.01 This sectIon describes the 9A transmission
measuring set, a portable receiving set

for measuring transmission losses from 0 to 10 db
in the frequency range from about 300 to 4000
cycles. An external source of standard testing
power is required for" calibrating and for mea­
suring.

2. EQUIPMENT AND CIRCUIT FEATURES

2.01 The 9A transmission measuring set consists
of an input repeating coil shunted by a

resistance, a rheostat, and a db meter with self­
contained copper oxide rectifier, all assembled
in a moulded bakelite case, the approximate di­
mensions of which are 3-3/4" x 5-112" x 2-1/4".
It is equipped with a carrying handle and two
binding posts to which external connections are
made. Its t~tal weight is 28 ounces.

?02 The general arrangement and face view of
the set is shown in Fig. 7 and the circuit

diagram is shown in Fig. 8.

2.03 The repeating coil and the shunt resistance
provide a d~c path of about 125 ohms for

holding a circuit busy when necessary and an

impedance of approximately 600 ohms at a fre­
quency of 1000 cycles per second. The rheostat,
adjustable by means of a screw-driver, provides
the calibrating feature of the set. The Weston
Model 301 rectifier type a-c milliammeter is
calibrated in db as shown in Fig. 7, on the basis
of 1 milliwatt in 8"--600 ohm circuit.

3. TRANSMISSION PERFORMANCE

3.01 The accuracy of the 9A set for 1000 cycle
measurement s in the 0-5 db range immedi­

ately after calibration at 0 db is ± .3 db, at
normal room temperatures. Under the same condi­
tions the accuracy for the 5-10 db range is ±
.5 db. The copper oxide rectifying element of
the meter in the 9A set, like all copper oxide
rectifiers, varies in impedance and rectifica­
tion efficiency with temperature. If the set
is calibrated at 70· and the temperature is re­
duced to 60· or raised to 90·, the reading of
the set will change a few tenths of a db, which
change can be corrected by recalibration with
the standard testing power source. As the tem­
perature is reduced below 60· the error becomes
increasingly greater until, at temperatures be­
low freezing, it may be as much as 3 or 4 db,
which is beyond the ability of the adjusting
dial to correct. The set should, therefore, not

Page 7



TRANSMISSION MEASURING EQUIPMENT

4. OPERATING F'EATURES

4.01 The 9A set should be in a horizontal posi­
tion when measurements are to be made.

db METER

2

138A
REP. COIL

Fig. 8 - Schematic 9A Transmission
Measuring Set.

APPROX. 600~
IMPEDANCE AT

1000 CYCLES
APPROX. 125­

D.C. RESISTA NCE

more than .2 db if other frequencies are used in
measuring. The frequency characteristic falls
off below about 300 cycles thus limi ting the use
of the set to the range above that frequency.

3.03 The input impedance of the set varies
slightly with both frequency and testing

power. At 1000 cycles with a deflection near 0 db
the impedance is approximately 600 ohms. The im­
pedance decreases with the frequency below 1000
cycles, and increases as the testing power is re­
duced below 1 milliwatt. However, within the op­
erating range of the set, between 300-4000 cycles
and 0-10 db, the impedance is always within ± 100
ohms of the nominal 600 oh~ value.

4.02 The circuit to be tested is connected to
the set by means of a cord with spade tips

or with wire as required without regard to po­
larity.

4.03 The measurements in db is indicated di­
rectly on the meter.Fig. 7 - 9A Trans~ission Measuring Set.

be used in cold locations, and after exposure
to cold should be allowed to warm up to at least
60· before using.

3.02 The frequency characteristic of the set is
substantially flat between 300 and about 4000

cycles, so that when calibrated at 1000 cycles,
the accuracy of loss measurements is not impaired

4.04 To calibrate the set connect it directly
to the standard testing power of 1 milli­

watt and adjust the scale to 0 db.

4.05 Curves giving the performance character-
istics of a particular 9A transmission

measuring set can be prepared from calibration
data to obtain better accuracy than the nominal
values given above.

SECTIoN ::sz: - 12A TRANSMISSION MEASURING SET

J. GENERAL

1.01 This section describes the 12A transmis-
sion measuring set which is a small portable

receiving instru~ent for measuring transmission
losses from 0 to 20 db qver the frequency range
of 350 to 1000 cycles. This test set does not
employ vacuum tubes and therefore external power
is not necessary for its operation, except that
an external source of standard testing power is
required for calibrating and for measuring.

2. EQUIPMENT AND CIRCUIT FEATURES

2.01 The 12A transmission measuring set is as-
sembled in an aluminum alloy box which,

excluding hardware, measures 8-3/4" x 5" x 5".
The total weight of the set including a cover,
which' is provided for protecting the panel equip­
ment when not in use, is 7 pounds.

2.02 The face view of the measuring set panel
is shown in Fig. 9. The equipment as shown
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TRANSMISSION MEASURING EQUIPMENT

Fig. 9 - 12A Transmission Measuring Set.

consists of a meter, two lever type keys, two
binding posts, ten jacks, and an adjustable re­
sistance for calibration.

2.03 This set is similar in principle to the 9A
but has a more sensitive meter which mea­

sures in the 10-20 db range below 1 milliwatt
although the scale is graduated from 0 to 10 db.
This meter operates in conjunction with a 10 db
pad which is removed from the circuit for read­
ings in the 10-20 db range.

2.04 The meter used is a Weston Model 643 mi-
croammeter employing a copper oxide unit.

It has two scales, one black (upper) and the
other red (lower) each graduated in db from 0
to 10. The black (upper) scale is used for loss
measurements, and the red (lower) scale for gain
measurements of repeaters and repeater circuits.
The black scale is calibrated in 0.2 db steps
between 0 and 5 db and in 0.5 db steps from 5 to
10 db. The line between 10 db on the black scale
and the arrow indicating no input current is 5
db below the graduated scale range, thus'indicat­
ing 15 db.

2.05 The jacks are provided for making the va-
rious dialing and measuring connections

between the set and the various circuits to be
measured. Jacks are provided to receive 109,
110, and 241 type plugs and for connection to a
dialing. set when required. The MEAS and DIAL
jacks are on separate multiples that may be con­
nected together by means of the dial key. The
group of jacks designated lhEAS provides for con­
necting the set to the circuit being measured;
the group designated DIAL provides for connecting
a hand set or other testing facilities when re­
quired for controlling or establishing connec­
tions. The SM and SD binding posts are in the
measure and dial sleeve circuits, respectively,

and are normally connected together through an
auxiliary contact on the X jack.

2.06 The X jock is provided for facilitating
measurements at a PBX where 1000 cycle

testing power is supplied from the central of­
fice. Cord circuits can be measured in both the
trunk to extension and extension to extension
conditions. In addition, the X jack is associ­
ated with a circuit which provides for holding
the central office trunk supplying the testing
power while the cord circuits are being changed.

2.07 The DIAL-SLV key is provided for setting
up dialing and holding conditions. When

this key is normal the MEAS jacks are connected
to the retardation coil and the meter circuit
and the X jack is connected to the dial jacks.
The tip and ring of the X jack are reversed with
respect to the DIAL and MEAS jacks. This is done
to supply ground to the ring side of the trunk
for holding the connection to the testing power
when the SLV key is operated. In the DIAL posi­
tion, the measure and dial jacks are connected
together and the X jack is connected to the re­
tardation coil for holding purposes. The opera­
tion of the SLV key disconnects the DIAL jack
sleeve from the X jack sle eve and connect sit to
the rEAS jack sleeve.

2.08 The 5 db-10 db key is provided for extend-
ing the range of the db meter by switching

5 and 10 db pads out of the circuit. When this
key is normal, the 10 db pad is in the circuit
and the black scale is read directly for loss
measurements. When the 5 db key is operated,
the 10 db pad is replaced by a 5 db pad and meter
readings made under these condi tions should have
5 db added to the readings on the black scale.
When the 10 db key is operated both pads are re­
moved from the circui t and 10 db should be added
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to all black scale meter readings. With the key
in this (10 db) position, the single line to the
left of the scale graduations mentioned in para­
graph 2.04 indicates a loss of 25 db. As de­
scribed previously, the red scale is for use in
making gain measurements with a suitable pad
circuit. For such measurements the 5 db-10 db
key of the set should remain normal ahd the gain
range will then depend on the size of the external
pads and the reading of the red scale.

2.09 The circuit of the 1211. set in normal mea-
suring condi tion is shown in schematic form

in Fig. 10. For this condition, input connec­
tions are made to the MEAS jacks which are in
turn led through key contacts to a retardation
coil.

2.10 This retardation coil acts as a bridge to
give a d-c path for holding the connection

established to the test line when required. The
coil and a condenser make up a filter circuit
for attenuating the lower frequencies so that
low frequency noise will not interfere with trans­
mission measurements at low levels. The trans­
former serves to match the impedance of the meter
circuit to that of a 600 ohm line.

2.11 The circuit label in the cover of the
carrying case shows the detailed arrange­

ments of the jacks and keys.

2.12 The apparatus in the 12A set can be made
accessible for maintenance purposes by re­

moving the four corner screws from the top panel
and lifting the entire assembled unit from the
box.

3. TRANSMISSION PERFORMANCE

3.01 The accuracy of the 1211. set for 1000 cycle
measurements in the 0 to 5 db portion of

the black scale immediately after calibration
is ± 0.2 db at normal room temperatures. Under
the same conditions, the accuracy for the 5 to
10 db part of this scale is ± 0.5 db but, as
pointed out in paragraph 4.03, the use of this
measuring range can be avoided for losses of 15
db or less by proper use of the pad key. When
the set is calibrated at a temperature in the
range between 40° and 90° F., and measurements
are made in the 0-5 db portion of the black scale
at any other temperature in this range without

hlEAS·O'"

@SM
~~SD-o--_----t--'

DIAL Q'-

recalibration additional error due to this cause
will result. This additional error will be
within the limits of ± 0.2 db. At temperatures
beyond this range, the additional error becomes
increasingly greater and in extreme cases may
amount to more than 1 db. This is beyond the
compensating ability of the adjusting dial rheo­
stat resistance. The set, therefore, should not
be used under temperature conditions for which
it can not be calibrated, and after exposure to
very high or low temperatures should be allowed
to return to approximately the calibrating tem­
perature before use. The temperature of the
copper-oxide rectifier changes slowly, and the
time allowed should depend on the temperature
differences involved. In extreme cases time
allowances up to about anhour may be necessary.

3.02 At the temperature of calibration of the
meter the 25 db mark is accurate to about

± 1 db, and readings between 20 and 25 can only
be estimated.

3.03 This measuring set has a practically flat
receiving characteristic in the frequency

range from 700 to 4000 cycles, the maximum de­
viation being about 0.2 db. In the range below
700 cycles, due to the action of the low fre­
quency filter the characteristic falls off, the
loss at 350 cycles being about 1 db below the
1000 cycle loss. At 60 cycles, the loss is about
25 db below the 1000 cycle loss. In the range
above 4000 cycles due to the capacitance of the
rectifier the characteristic also falls off so
that at 10,000 cycles il is about 1 db below the
1000 cycle loss. Where desired the error at
these and other frequencies may be determined
and a calibration curve plotted for future ref­
erence.

3.04 The input impedance of the 1211. set at 1000
cycles is close to 600 ohms. While it

varies with frequency the deviation is usually
unimportant.

4. OPERATING FEATURES

4.01 The 12A set should be in an approximately
horizontal position when measurements are

made.

4.02 As stated in paragraph 2.05, connections
to external circuits are made by means of

CAL

KEY
CONTROLLED

Fig. 10 - Schematic of 12A Set Circuit
Normal ~easuring Condition.
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the jacks in the measuring set. In order to
provide for connecting to the various types
of switchboards, test boards andPBXs, etc., four
different types of jacks are furnished; those
for use with 109, 110, and 241 plugs and a jack
for use in step-by-step switch rooms.

4.03 The 5 db-lO db pad key is provided for in-
creasing the measuring range of the set,

and for shifting the meter pointer to the more
accurate part of the scale when the measured loss
is between 5 db and 15 db. Thus, II the loss in
a part icular loop or trunk is about 8 db, a more
accurate reading can be obtained by operating
the 5 db key and causing the meter to read about
3 db. Or, if an initial reading of about 11 db
is obtained, this can be changed to about 1 db
by operating the 10 db key.

4.04 When this set is used 'for measuring trans-
mission gains on circuits a series of pads

which can be used in 5 db steps should be pro­
vided to be inserted in the measuring circuit
ahead of the measuring set. If repeater gains
are being measured the pads should be connected
between the 1 MW source of testing power and the
input of the repeaters.

4.05 The 12A set is calibrated by connecting it
to a 1000 cycle source of 1 MW testing

power and adjusting the CAL resistance with a
screw-driver until the meter reads 0 on the
black scale. As mentioned previously this should
be at approximately the te~perature w which the
set is to be exposed during measurement.

4.06 In general, transmission loss can be mea-
sured by connecting the circuit involved

to the MEAS jacks of the 12A set and to a source
of testing power. If hand sets or other testing
facilities are required to establish a connec­
tion to the testing power they are connected to
the DIAL jacks and the DIAL key is operated.
After the connection is established 1000 cycle
test tone can be heard on the circuit and the
DIAL-SLV key should be restored, thus connecting
the testing power to the meter circuit. With
the 5 db-lO db pad key normal the meter reads
dire~tly the loss between the source of testing
power and the 12A set. If the measured loss is
less than 15 db the meter reading can be kept
in the 0-5 db range by means of the 5 db or 10
db pad key. When the pad key is operated this
loss is obtained by adding the operated pad key
designation to the meter reading.

4.07 When testing a PBX cord circuit using 1 MW
testing power supplied over a trunk from the

central office, the X jack is patched to the trunk
jack, the cord circuit patched to the DIAL and MEAS
jacks and ground supplied at the SM binding post.
Then, with the DIAL key operated, the measured loss
is that of the PBX trunk. With this key restored
to normal the measured loss is that of the trunk
plus that of the PBX cord circui t in the trunk to
extension transmission condition. With the SLV
key operated, the measured loss is that of the trunk
plus that of the extension w extension transmission
condition of the cord circuit. ilith the DIAL key
operated, the trunk connectiontothelMW testing
power is held while changing cords.

•

SECTION ::2I - J94020A TRANSMISSION MEASURING SET

I. GENERAL

1.01 This section describes the J94020A trans-
mission measuring set which is a portable

receiving set for measuring transmission losses
froe 0-25 db in the 300 to 4000 cycle frequency
range. An external source of testing power is
required for calibrating and for measuring.

1.02 The set contains an amplifier which nor-
mally operates from a power source of 60

cycles and 105-125 volts. Connection is made by
means of a detachable plug-ended rubber insulated
cord supplied with the set. When 60 cycle power
is not available it can be made to ~perate from
dry cells or regular office batteries ~ accord­
ance with instructions given in Fig. 14.

2. EQUIPMENT AND CIRCUIT FEATURES

2.01 The receiving set is assembled in a size
nc" test set casing, the approximate di­

mensions of which including the cover are 14-3/4" x
Ion x 9 n • It is equipped with a leather carrying
handle and weighs 37 pounts. The meter and the
adjustable features of the set, consisting of two
keys and two potentiometers, are mounted on the
surf~ce panel as shown in Fig. 11.

2.02 A cover is provided to protect the surface
equipment when not in use. Two vacuum

tubes, one an amplifier, and the other a recti­
fier, are located beneath tube guards. These
tubes need not be removed during normal handling
of the set. A meter having a 10 db scale range
indicates measured losses directly in db. The
scale is calibrated in .2 db steps between 0 and
5 db and in .5 db steps from 5 to 10 db.

2.03 The lever type keys control the connection
of the measuring jacks to the dialing jacks

when required for setting up connections in a
dial office, the removal of the 5 db and the 10
db pads from the circuit to extend the measuring
range of the set to 25 db and the insertion of a
5 db pad when required for calibrating the set.
The potentiometers are adjusted by means of a
screw-driver when the calibration of the set is
required. The potentiometer designated SCALE
ADJ adjusts the characteristic of a copper oxide
rectifier to match the meter scale and the one
designated CAL compensates for changes in the
amplifier gain or rectifier sensitivity.

2.04 The external connections for power supply
and for testing are made at the jack panel

as shown in Fig~ 12.
2.05 Two groups of jacks are provided for making

the test connections to the set. One group
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.Fig. 11 - T~ansmission Measuring Set - Cover Removed.

APPROX.
400- D.C.

o~,c~===t""RESISTANCE
DIAL

$ OR
IOdb
PAD

$db
PAD
FOR
CAL

105-12$ VOLT
SON POWER

CONNECTION

FULL WAVE
COPPER
OXIDE

RECTIFIER

Fig. 12 - Schematic Diagram of J94020A Transmission Measuring Set.

of jacks designated MEAS provides for connecting
the set to the circuit being measured; the other
group designated DIAL provides for connecting a
dialing set when required for controlling or
establishing connections. The designations in­
dicate the type of plug which may be used with
them. The SD and Sil binding posts are in the
sleeve circuit and are normally strapped. They
permit setting up multiple sleeve circuit connec­
tions where required. The ,-BG binding post
should be connected to an office frame ground.
The other binding posts are required only when
the set is arranged for 'dry cell or office bat­
tery operation.
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2.06 The circuit of the measuring set is shown
in schematic form in Fig. 13.

2.07 The principal features of the input cir-
cuit are jack terminations, a key for con­

necting the DIAL jacks to the MEAS jacks, a
retardation coil for holding a circuit connection
when necessary, and a series of pads adjustable
in 5 db steps by means of keys to control the
calibrating and the testing range. A single
stage amplifier supplied from60 cycle power in­
creases the sensitivity of the set for measuring
losses to 25 db and is adjustable by means of a
potentiometer over about a 10 db range for pur-





calibration. A full wave copper oxide
er changes the amplified received testing
to direct current to actuate the db meter.

Ie adjusting rheostat described above is
d. A condenser is provided in series with
ut transformer. to prevent the flow of
current in this circuit. The input trans­
and the condensers in the low and the high
rm a high pass filter to cut off at about

cycles.

The circuit label in the cover' of the
carrying case shows the detailed arrange­

of the jacks, the keys which control the
pads in the input circuit and the amplifier

uit.

As shown in Fig. 14, three loss pads of
the lattice type are provided, two of 5 db
e of 10 db, of which the 10 and one of the
ads are connected in the circuit when the

are normal. These are removed, respec­
y, by the operation of the 10 key and the
• The operation of the CAL key connects an
ional 5 db loss pad in the circui t for cal­
ing which produces a midscale reading when
liwatt is supplied to the measuring circuit.

after calibration's accuracy for the
used in calibrati is ± .2 db for the
of the meter seal ± .5 db for the
After the set has been in use for an
temperature saturation has been reached the
ibration remains constant to within a few t
db.

3.02 The f:t:equency characteristic of the se
approximately flat from 300 to 4000 c c

so that when calibrated at 1000 cycles
ditional error when measuring with frequenc
in this range should not exceed ± .5 db.
calibrated at each measuring frequency,
error is eliminated.

3.03 The impedance of the input circuit ~
proximately 600 ohms for all position

the keys except "DIAL". For this position t
impedance termination supplied to the line und
test is dependent on the circuit connected to
the dial jacks. Bridged across the input to the
measuring circuit is a retardation coil which
provides for "holding" a circuit when required.

e loss ranges, the meter scale reading
d the respective key positions are given
ollowi ng table:

been desi d for use in of-
s where the da esting power of
t is availab i ich case it may
ted as often desired. Immediately

Scale
Readins 5 Key 10 Ker

25-15 10-0 5 10
15-10 5-0 0 10
10-5 5-0 5 0

5-0 5-0 0 0
CAL 5 0 CAL
CAL 0 5 CAL

of the s are designated with
t to be added the meter scale read-
btain the measured loss in db. When
g the set, the amount indicated by the
the key are not to be added.

en 60 cycle power is not availab~, the
must be changed to operate from dry

ular office batteries. One arrange­
s a 6 volt storage battery or dry

r ilamentsupply and three 45 volt dry
r plate voltage supply. A filament rheo­
1 be required to adjust the filament
oltage. Another arrangement makes use
sual repeater plate and filament supply
ilable. The required external connec-
d the inte wiring changes for either

nt are ma the binding posts of the
ndicated 0 circuit Fig. 13.

(e) Repeat (b), (c), and (d) until the mete
indication fs correct at both point

without further adjustment of either dia

(d) Operate the 5 key and adjust the SCALE
ADJ rheostat until the meter indicates

o db. (A slight overadjustment will reduc
the number of repetitions of 'this correc
tiona )

(c) Adjust the CAL rheostat until a read'
of 5 db is indicated on the meter.

4.01 The set should be operated in a horizo.nta
position. Connect the -BG binding pos

to a building or frame ground and make the con
nections to the 60 cycle power supply by me
of the extension cord.
4.02 The calibration of the set should be check

readjustments e if necessary as foll
(a) Connect a 1 illiwatt source of tes

power to the MEAS jacks, using a
and plug inserted in the jack with a
responding number designation.

(b) With both keys normal On the set,
the CAL key.

(f) Restore the keys to normal and
the connection to the local sou

test ing power.

4.03 A circuit can be measured as follows:

(a) With all keys normal on the set, 0
the key to DIAL. This conne ets th

jacks to the MEAS jacks so that
telephone set can be used in ob
nections over the test line

4, OPERATING FEATURES

UANCEPER





Fig. 15 - Test between A and B in either Direction. All Way
Stations Connected and Branch Circuit Disconnected.
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Fig. 25 - Sending Pad Circuit.
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Fig. 26 -- Gain Neasufement of One Side of a 2 Wire Repeater.






