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TYPE GO CARRIER CURRENT TRANSMITTER-RECEIVER

APPLICATION

The type GO transmitter-recelver was
designed primarily for carrier current relay
operation. The relay circults are arranged so

that carrier 1s transmitted over a line section
to prevent the tripping of breakers on external
faults. All the carrier equlpments on a single
line sectlion operate at the same carrier fre-
quency so that when any one or more transmitters
are energlzed, all of the recelvers respond.

Besldes relaying, the carrler channel
may also be used for one other of the followlng
services: telemetering and automatic load con-
trol, remote tripping, supervisory control, or
volce communication. The connections of the ad-
ditional equipment required for these services
are such that the carrler relays always have
control of the channel. The carrier sets are
equipped with a plug jack outlet into which a
telephone hand set may be plugged for polnt-to-
point volce communication.

CONSTRUCTION AND OPERATION

The type GO carrier transmitter-re-
celver components are mounted on a vertlcal
panel (figures 1 and 2) are housed in a weather-
proof cablnet for outdoor mounting. The sets
are ldentifled as follows:

Style #867499 for 100-150 volt d-c. power supply
Style #867500 for 200-300 volt d-c. power supply

These sets contaln all the component
parts necessary for converting d-c. power 1into
carrler frequency power (50 to 150 kilocycles)
for transmission, and also for converting re-
celved carrier frequency power 1nto d-c. for
relay operation. The transmitter-receiver undt
welghs approximately 95 pounds.

The vertical panel 1s approximatelyplZ2
x 32 Inches and 1s hung by trunnions on the
right -hand side. It may be swung open orfcom-
pletely removed from the cablnet as desired:
Looking at the front of the panel the varlous
Instruments and dlals are 1dentified byfindivid-
ual name plates and on filgure 1 by, numbers which
designate the component parts 1n™ the wiring
diagram, figure 3, and throughout theltext.

Two shelves extend from “the rear of
the vertical panel, one near the top and the
other near the bottom. A shield panel connects
the two shelves and separatés the transmitter
sectlion on the left side of the panel, flgure 2,
from the recelver sectlon on theright slde of
the panel. The locationfof/the various compon-
ents mounted on the rear [offthe panels are shown
in figure 2. The arrangement of parts provides
good heat distribution and accesslbllity as well
as the necessary glectiricalyshielding.

A completepdigcussion of the operation
of vacuum tubes 1n theltransmitter-receiver cir-
cults 1s beyond the scope of this book and the
reader 1s 1nvited to consult one of the many
radio text books &f a discussion of the princi-
ples involved 1s desired. Those who are suffic-
lently Interested to pursue such a study will
find that Wthe, circuits involved 1in this trans-
mitter-recelver are conventlonal and that so far
as podgslble \they have been simpliflied by the
omission of all unnecessary components. The
Colp¥ttshoscillator circult 1s so proportioned
that “ene<half of the high frequency voltage out-
put“from the plate of the tube 1s coupled back
to), the grid for excitation purposes. Since
there 1s no d-c. blas voltage applied to the os-
c11Tator tube under transmission conditions, an
appreciable amount of grild current flows while
this tube 1s osclillating. However, the same

grid excitation voltage appllied to the amplifier
tubes causes a negliglible amount of grid current
because of the fixed d-c. blas provided. The
amplifier tubes are, therefore operating 1n the
mode descrlibed as Class A operation. It 1sgnot
necessary for the users of thls equipment to be
thoroughly familiar with the operatlon of\,this
circult, but such a knowledge will aid 1n secur-
I1ng the best possible operation. Those princi-
ples which 1t 1s consldered essential that the
user understand are described 1n the approprilate
section of thils book.

The type GO transmitteér-receiver con-
nectlons are shown schematically In figure 3. A
glngle osclllator tube V1 18 “used®to generate
carrler frequency voltage which “Gls amplified
elther by two tubes V3 and ¥4 4n), . the push-pull
circult, or if desired, by 1% tubes V3 to V8 in
a push-pull parallel conneetiliong The recelver
circult utilizes a single vaeuum tube V2. The
oscillator tube operatégyin eonjunctlion with the
frequency determininggeireuits L1,C1, C2 and C3.
Direct current grid andyplate voltages are sup-
plied through resister RIS and reactor L3. Cap-
acitor C4 1s used ‘to, prevent short-circuiting
these voltages./ Thepcarrier frequency voltages
across capaeltors/ Cl“and C2 are equal, but of
opposlite phase, and &re applied to the grids of
the amplifie® “tubes through capacltors C5 and
C6. The,necessary d-c. blas voltage for these
grids 1s sUpplled through resistors R4 and R5.
The soele ‘purpose of resistors R8 to R13 1s to
prevent undesirable interactlion among the ampli-
fler gubes,

The plate circults of these amplifier
tubes), are connected to the primary transformer
Tl whieh 1s an lron-cored transformer operating
at [caprier frequencies. The secondary of this
transformer 1s designed to supply a resistance
load of any value between 50 and 500 ohms. By
making the 1nductive reactance of the reactor
and varlometer in the line coupling tuner equal
to the capacitive reactance of the line coupling
capacitor, serles resonance 1s obtalned and the
load on transformer Tl is a pure resistance.

The secondary of transformer Tl also
serves as an auto transformer for the recelved
signals and supplles energy to the primary tuned
circult of the receiver formed by capaclitor C8
and inductance L4%. This circuilt, when properly
adjusted, 1s serles resonant. The actlion of the
neon glow protector lamp V9 1s primarlily to des-
troy this serles resonance when local signals
are recelved so that the voltage across 1nduct-
ance L4 never exceeds approximately 150 volts.
The current through the neon glow lamp 1s 1limit-
eg by the relatively high reactance of capacitor
Cc38.

The recelver secondary circult con-
sisting of capacitor C9 and inductance L5 deliv-

ers the -carrier frequency voltage directly
to the control grid of vacuum tube V2. This
tube V2 normally (stand-by conditions) has a
sufficient blas voltage appllied between 1ts
cathode and 1ts grid so that no plate current
flows. A recelved signal overcomes thls bilas

and causes plate current to flow through the re-
celver relay. The carrier frequency component
In the plate cilrcult of this tube 1s by-passed
by capacitor Cl1l and the direct current compo-
nent passes through millliammeter M2 and the re-
celver relay to the positive bus.

The potentiometer resistor Rl 18 used
to adjust the osclllator and receiver tube volt-
ages to the proper values. Cathode resistors R6
and R7 automatically provide the proper bias for

the amplifier tubes. Milllammeter M1 18 used
to check the current output of the amplifier
tubes. The cathode heater current 1s read by
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Figure 4
External D-C. Comnections to the Relay Equipment

the ammeter M4, and 1s adjusted by resistors, R2
and R3. These clrcults are arranged Gso that
elther two or six amplifier (total 468 elther 4
or 8) tubes may be used as required/for ‘@&,speci-
fic application. The power output /fwith six
amplifier tubes wi1ll be approximately three
times the value which can be obtained)\with only
two tubes.

Protective gaps ,as)indicated on the
dlagram are provided to prevent posslble damage
from lighting or switching“surges.

Switch S1 'and /fuses Fl and F2 com-
pletely 1solate themgpequipment from the power
supply voltage exCept that the convenlence out-
let PS-1 1s st#ll ‘energlzed. Test button S2 1s
arranged so ghatljit“mormally shunts carrler out-
put milliammeter M3, but thils shunt 1s removed
when the button '1s pressed to check the trans-
mitter.

Point to Polnt Voice Communication

Polnt-to-polnt volce communication 1s
possible from the carrier set by plugglng a tel-
ephone hand-set in jacks Jl and JlA. If desired
a duplicate set of jacks may be located on the
switeéhboard, or a desk-type telephone set locat-
ed on the station operator's desk for communica-
tion from any of these polnts, as well as from
the carrier set. It should be noted that com-
munlicatlion can be carried on from only one loca-
tion at a time. The connectlions are shown
schematically in figure 3.

The modulatling components of the car-
rier set are the mlcrophone transformer T2; the
relay Kl; the grid-blas resistor and condenser
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R16 and C12; telephone jacks J1 and J1A; relay
resistors R17, R18; and condensers Cl3, Cl4. 1In
the 100 to 150 volt carrier sets the resistor
R18 should be shorted out as shown in figure 3.
When communication 1s desired, the operator
plugs hils hand-set 1n jacks J1 and J1A and sig-
nals the distant operator by pressing the push
button on the telephone set. This starts car-
rier by energlzing relay Kl which closes 1its
contacts 1Kl1. Contact 1K1 connects negative to
the osclllator tube cathode circuilt thru termin-
al K. Starting carrier rings the carrier alarm
bell at the distant station. Plugging 1in the
telephone hand-set w1lll disconnect the 1local
alarm bell to prevent 1t from ringing during
communication or when signalling the distant
station. This 1s done by the test jack J1A
opening the bell cilrcult terminals BC to -B. At
the completion of the predetermined communica-
tion signal the local operator releases his push
button on hls hand-set. The distant operator
plugs 1n his hand-set and talks to the first
operator after closing the push button on the
hand-set .

While the 1nitiating operator 1s talk-
1ng, the distant operator should listen but not
close his hand-set push button. If both opera-
tors close the hand-set push button at the same
time, communicatlion 18 difficult because of a
heterodyne signal belng set up. The speaking
operator only should push the hand-set button
while talking and when he desires to listen, he
should release his push button. Then, the other
operator should close his push button and talk.

Closing the hand-set push button also
energlzes the telephone microphone directly from
the station battery thru the .relay Kl, R17 and
R18. The relay contact 2Kl1 modifies the blas
connections of the amplifier tubes by discon-
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necting the bilas resistors R4 and R5 from -B and
connecting them thru the secondary of the micro-
phone transformer T2 to the modulator grid bias
reslstor R16 and condenser Cl2. This transfer
Increases the osclllator tube grld leak to ap-
proximately twilice 1ts normal value and reduces
the osclllator output very slightly 1n order to
produce the necessary bias to the amplifier tube
grids. Modulation by the grlid blas variation
method 1s then possible. Talking 1into the mi-
crophone sets up volce frequency currents wiiich
circulate thru the microphone, condenser Cl4 and
transformer T2 primary circult. These currents
are transformed thru the microphone transformer
T2 to modulate the carrler frequency output.

The recelved signal 1s demodulated by
the recelver tube, V2, and passes thru the hand-
set ear phones from the recelver tube plate thru
milliammeter M2 and condenser Cl3 to -B.

INSTALLATION AND ADJUSTMENT

Installation

The type GO transmitter-receiver
equipment as supplied 1ncludes an accesrory
package 1n addition to the main cabinet. The
items recelved should be carefully checked
against the parts 1list which will be found 1n a
later section of this book and also against the
order or requlsition for the equipment. Any
shortage should be reported Immedlately to the
transportation company, and the nearest district
offlice of the manufacturer. The equlpment
should be very carefully checked for damaged or
missing parts and particular attention should be

glven to any parts which have become loose 1n
shipment or wires which have broken due to viz
bration.

The 1ndoor transmitter-receilver @sect

should be mounted 1n a convenlent location whieh
1s protected from the weather. It is recommend-
ed that the set be mounted 1n an accesslible 10-
catlon and as near to the switchboard as pogsi-
ble 1n order to reduce the 1length _of leads
through the assoclated relays or other equip-
ment. The cablnet outline 1s showngin filgure 12.

The necessary connectlons from the
transmitter-receiver to the switchbeard or power
supply are to be made 1n a suitéable“eondult in-
stalled 1in the knock-out in the bottom™ of the
transmitter-recelver cabilnet. Number 12 gauge
wilre 1s recommended for these . .connectlons. Be-
fore actually making these connections, the
detaliled 1nstallation dlagrampshould be comparec
wlth the external connectiom” Qlagrams of figure
4 to be sure that there isyno onflict.

Do notg 1insert “Gany of the tubes or
fuses 1n the gransmlitter-recelver unit until
the following sectdeons dealing with circuilt ad-
justments have been ‘read through very carefully.

Circult Adjustments

The flrs® conslideration when putting
this equipment into operatlon willl be the cholce
of carrler “Wrequency. Prior to shipment, the

equipment® s, very carefully tested and adjusted
for opematieon at 100 kilocycles with a 50 ohm
equlvalent®™ llne resistance, 125 or 250 volt

battery, and all elight vacuum tubes.

Tables of adjustment data and curves
covering the operatlion of the equlpment under
all normal conditions are included as an ald to
making adjustments. These tables cover the ad-
Jjustment of the equipment as shipped from the
factory. If condltions 1n the fleld differ from
the final factory adjustment conditions, 1t will
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be necessary to refer to the curves of figures 5
to 11 and vary the adjustments accordingly. Some
of tne values 1n the table should be the sdme
for all installations and, therefore, no curves
are glven for these quantitlies. Separate tables
are glven for 125 volt operation and for 250
volt operatlon, even though many of the WValues
in both tables are the same. Type 25L6 tubes
are to be used for 100 to 150 volt operation and
Type 6L6, for 200 to 300 volt operation. During
the prellminary adjustments, all elght tubes of
the correct type should be used untll the equip-
ment 1s operatling satisfactorilyg. After the
adjustments are complete, 1f @Itds found that
all of the avallable power 1s“mot regaired, four
of the tubes may be removed ang, certaln of the
adjustments as indicated bellow, changed accord-
ingly. The connectlons shown/Inhfigure 4 should
also be changed 1f necessary.

The following tabulation glves the
type tubes and connectiions o be used and batt-
ery burden for thegmd-c @ supply voltage and
radlo-frequency outputsWshown.

Normal Battery Load Normal

Type No. Heatér /Supply Amperes Output

Tube Tubes Lonne 4Volts Standby:Trans. Watts
25L6 4  Senies 125 .362 .506 5

25L6 8%, 2Wgroups

parallel 125 .662 1.026 15
O6L6 g4 " WSeries 250 .950 1.097 10
6L6 8, Seriles 250 .950 1.317 30

Add .050 amperes to transmittilng loads
above /when the communication handset-push-button
1s ‘elosed.

The adjustment procedure will follow
the tabulation as closely as posslble and,there-
fore, 1t 1s 1mportant to become thoroughly fam-
1liar with the tables. Five columns are includ-
ed 1n these tables: the first column 1ndicates
the control, lnstrument or quantity to be check-
ed; the second column lndicates the maximum
value which 1s permissible; the third column
indicates the minimum value which 1s permissible,
the fourth column 1ndicates the normal value of
the quantity; and the fifth column should be
f1lled in at the time of 1nstallation to 1ndi-
cate the actual value which was obtailned. This
last column 1s of great 1mportance and should
always be fllled in Jjust as soon as the equip-
ment 1s 1nstalled. A copy of these values
should be kept with the equipment for checklng
purposes and all letters of 1inquiry to the manu-
facturer regarding the operation of this equip-
ment should be accompanied by a copy of this
form, with all blanks properly fillled.

1. The first line in the adjustment data
table 1s the power supply or battery voltage
which 1s to be measured at the termlnals of the
equipment by connecting a voltmeter 1nto the
convenlence outlet PS1, which 1s marked VOLTAGE.
The actual value of this voltage should be ent-
ered on the line 1n the fifth column of the data
table. The 1limits glven on these quantities are
Intended to 1nclude the maximum varlation 1n
power supply voltage, as 1ndlcated. It should
be observed that the maximum and minimum varila-
tlons of the values 1n the table are not all the
same percentage. Thils means that with the act-
ual normal voltage at PS1, the various circuilt
components can be adjusted within all the limits
gliven, but once the normal voltage 1s establish-
ed, 1t should not be permitted to fluctuate more
than + 5%.

2 If the supply

. voltage 1s within the
1imits shown,

the fuses and resistors should be
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I1nserted 1n the equlpment but no tube should be
placed 1n any socket untll the followlng tests
have been made. In order that these fuses and
reslstors may function properly, they should
be carefully checked agalnst the parts list to
see that they are of the correct values as mark-
ed. The locatlon of these components 1s shown
in flgure 2. The two fuses Fl1 and F2 are to be
mounted 1n the receptacles FS1 and FS2 which are
one above the other. The neon lamp V9 1s to be
Inserted later 1in the third receptacle V39. of
the three larger resistors, the highest value
resistor R1 (2000 ohms for 100 to 150 volt sets,
5000 ohms for 200 to 300 volt sets) 1s to be 1in-
serted 1n the cllps farthest from the front of
the panel. These clips are located on the under
slide of the bottom shelf on the vertlical panel.
The other two of the larger slze resistors R2
and R3 have the same resistance value (160 ohms
for 100 to 150 volt sets, 80 ohms for 200 to
300 volt sets) and are to be 1nserted in the
middle and front positions, respectively. The

two small resistors R6 (60 ohms for 100 to 150
volt sets, 120 ohms for 200 to 300 volt sets)
and R7 (30ohms for 100 to 150 volt sets, 60

ohms for-200 to 300 volt sets) are to be insert-
ed in the clips on right-hand side (rear-view)
of the shleld panel. These <clips are directly
beneath the upper shelf. The lower reslstance
value reslistor R7 1s to be lnserted in the clips
nearest the front of the panel.

3. The power switch 81 should be closed
and, 1f necessary, the taps on resistor Rl
should be adjusted so that the osclllator screen

and plate voltage, and the recelver cathode
voltage, when measured between terminal -B and
the proper taps on thils resistor, are approxi-

mately as 1ndicated by the next two linesgoi*“the
ad justment data tables. Battery positivé + B s
connected to the end of the resistor Rl “neaPrest
the hinged edge of the vertlical panel. The  os-
clllator screen and plate voltage tap 1s\mearest
the +B end of R1l. These voltages wikll be ad-
justed more accurately after some of the other
adjustments have been made, but 1t 1s Amportant
that the values shown be approxlmately €orrect
so that the vacuum tubes will not{ be imjured.

4, Next, power switch SIWis t© be opened,
the neon glow lamp V9 and flour tubes are to be
incerted 1in the sockets Vi to'¥4. These are the
four sockets on the upper shleld nearest the
front of the vertical panel . @Pewer switch 81 1s
then to be closed againfand reslistor R3 adjusted
to obtaln the proper ceathode heater current M4
which 1s to be as 1indicatedsIn the table. Note
that when power switch’Sl 1s filrst closed, the
current will begabovemormal due to the low re-
slistance of the ‘eeld" cathodes. Consequently,
power should e applled for about 30 seconds be-
fore the fin@l current check 1s made. The ex-
ternal conmections Lor various condlitions are
shown on figurée 4.

5. These same dlagrams willl apply for the
next test which 1s made by transferring the four
tubes already 1n the front sockets to the rear
sockets V5 t6°V8 inclusive. With the tubes 1in
the »rear sockets, the resistor 1n the milddle
position R2 1s to be adjusted to glve the cor-
rect) Walue of cathode heater current ammeter M4
agplindicated 1n the table.

6" Next, all elght of the tubes, V1 to V8
Tnelusive are to be 1nserted 1n thelr sockets
and the connectlons changed per filgure 4, 1if
necessary. With thils setup, the cathode heater
current ammeter M4 1s to be checked agalnst the
tables.

7. During the above adjustments, the test
button 82 should not be pressed, and all cur-

rents other than the cathode heater currkent
should be zero, with the possible excéptlon of
the recelver relay current milllammeter M2. If
any of the other 1nstruments indlcatejcurrent,
the cause should be determined befoge proceeding
wlth the test.

8. The recelver cathode tap on resistor
Rl should be adjusted and the voltage should be
as 1ndicated by the data tables. The data
tables indicate the standby recelver relay cur-
rent, which 1s a very smald, value. The 1llmlts
shown are lntended to inddcatepthat this current
should be the lowest{possible value which will
move the polnter on the“mllldgmmeter.

9. The next (adjustment determines the
frequency of the equipment. The adjustment data
given 1n the tables, are for a frequency within
the limits as indicated. If the frequency to be
used 1s other than 100 killocycles, the oscllla-
tor frequencyfdial,“Ll, which controls the car-
rler frequency tramsmitted should be changed ac-
cording to the, curve of flgure 5. When practi-
cal, thisgfrequency should be checked by a wave-
meter and thepactual value entered 1n the table.
10. The next adjustment 1s the recelver
primary Inductance L4. Either the whole coll
Should ‘be used or the 1larger portion of it from
the tapyto the finish end of the coll. The two
curves of figure 6 1indlcate the effect of this
ad justment and show quilte clearly that 1t 1s of
1T8tke importance except near the ends of the
frequency range. The recelver secondary induc-
tance L5 1s identical with L4 and should be ad-
justed 1n the same manner. The axes of these
colls may be turned so as to form any desired
angle wilth a corresponding value of couplling be-
tween them. This coupling 1s not important as
long as the axes of the coll are not colncldent-

al, nor at right angles to each other. Maximum
coupling occurs when the axes are colncildental

and approaching this adjustment will 1ncrease
the recelver sensitivity.
11. On the avefage open-wire transmission

line the carrier signal recelved from the trans-
mitter at the other end of the 1line 1s so strong
that the locatlon of the recelver tap on trans-
former Tl 1s not very critical. The usual loca-
tlon of the recelver tap 1s between taps 5 and
9. It 1s only on a weak recelved signal and for
very selectlve tunlng that 1t 1s necesssry for
careful matchlng of the recelver circult thru
the selectlon of the recelver tap. Very select-
1ve tuning 1s necessary only where adjacent line
sectlions have carrier frequencles less than 10
kllocycles apart. Where 1less than 10 killocycle
separations between adjacent lines are requiregd,
the manufacturer should be consulted.

12. In order to get maxlmum carrier fre-
quency transmitter efflclency, 1t 1s 1mportant

to carefully match the impedance of transformer
Tl to the 1mpedance of the transmission line, as
measured from the 1line coupling tap. When the
line coupling tuner 1s properly tuned for serles
resonance these 1mpedances appear as effectilve
resistance. The curves of figure 7 show the re-
lation between thils equlvalent llne resistance
and the 1line coupling taps on transformer Tl.For
average open-wire transmission 1lines the eq-
ulvalent line resistance 1s about 500 ohms. How-
ever, coaxlal cable of the type commonly used
between the transmlitter-recelver and the line
coupling tuner has a characteristlc lmpedance of
about 50 ohms.

13. The next adjustment 1s quite important
Figures 8, 9, 10 and 11 show the effect of os-
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clllator plate voltage upon the plate currents
ana output currents. These curves have also
been plotted to 1ndicate the product obtalned by
multiplying the readings of amplifiler plate cur-
rent milliammeter M1l and carrier output milli-
ammeter M3. The object of thils adjustment 1s to
obtain a value of osclillator voltage which will
result in the maximum of thils product. By re-
ferring to the curves, 1t wi1ll be seen that as
the osclllator plate voltage 1s 1lncreased above
a certaln value, the amplifler plate current de-
creases rather rapldly. It will also he noted
that the carrier output current does not 1n-
crease much after a certaln osclllator plate
voltage 1s reached. The product of these two
currents reaches a maximum under the best oper-
ating conditions. Therefore, the osclillator
plate voltage tap on resistor R1 1s to be moved
slightly from 1ts 1nitial adjustment and the
readings of the milliammeters M1l and M3 observed
and multiplied together as a check for the maxi-
mum value of the product. Regardless of 1instal-
latlon conditlions, the amplifier plate current
as read on milliammeter M1l should be within the
limits indicated 1n the data tables, but the
carrler output current, as 1ndicated on millil-
ammeter M3, may vary quite considerably from the
values glven 1f the equlvalent 1lilne resistance
1s other than 50 ohms. Thils variation in out-
put current will cause the product to vary cor-
respondingly.

CAUTION: Do not attempt
the 1line coupling tuner
resonance.

this adjustment until
has been adjusted for

14. If sultable 1nstruments are avallable,
the oscilllator comblned plate and screen current
should be measured by disconnecting the tap
nearest the +B end of Rl and connecting a milli&
ammeter 1n series wilth this lead. This test As
not particularly lmportant, but 1t serves dg,a
convenlent means of checking the equipmentgat ‘&
later date 1f trouble develops. However, 1tWils
of conslderable importance that the osclllaton
plate and screen voltage be recorded, sincg this
must be within the 1limits shown 1n order (to/ln=
sure satlisfactory tube 1life.

15. After the above adjustments ‘ared com-
pleted, carriler should be transmigted from the
remote equlpment so that the recelyver may be ad-
justed for maximum recelver relay ceurrent indi-
cated by milliammeter M2. The <{approximate set-
tings for the recelver primarymeapaeditor C8 and
the recelver secondary capacltor @9 are indicat-
ed by flgure 6. It 1s usually neCessary to ad-
just these capacltors sligh&lytefobtaln reson-
ance with the remote signal./ It willl generally
be found impossible 4o adjlist] these controls by
recelving from the local transmitter, since the
slgnal strength is/so great that the recelver
will tune very broadly® AsSva matter of fact the

values shown by €he gurvegdare wuch more accurate
than the settings “which{ may be obtalned using

the local transmitters When the remote signal
has been tuned 1n, the recelver relay current
milliammeter M2 should be recorded and then the
test button S2 pressed, and this current again
recorded for the 7Tocal transmission condltion.
Thls complefes the adjustment of the equlpment
for normal, ceonditions and all of the blanks 1in
the fifth\ célumn of the adjustment data table

should‘be, filled 1n before leaving the equipment.

It 1s desirable to repeat the above adjustments
twogor three times 1n order to be sure that the
best\setitings have been obtalned.

On rare occaslons the nolse level on
the) transmission 1lines due to 1line-switching
dI¥sturbances or lnterference from other carrier

Sets may be great enough to lncrease the recelv-
er’'plate current above the plck-up value of the
recelver relay element. This 1nterference may

be reduced 1in elther of two ways, or by & com-
bination of both.

1. By reducing the coupling between
L4 and L5 to near 1ts minimum value. (Minimum

coupling occurs when the coll axes are afright
angles.

2. By 1ncreasing the recelver tube
cathode voltage. The cathode voltage 1s 1in-

creased by moving the recelver tap on resistor
R1 toward the +B end of the resistor. THYs re-
duction of 1nterference 1s a mattewr of trial and
error. As both the desired sign@al and interfer-
ence signal are reduced by, these adjustments,
care should be taken that theldesiwred signal 1is
not reduced below a safe operating value of the
recelver relay element.

OPERATION

When thls equipment 1s properly in-
stalled and adjusted, bt may“be placed 1n opera-
tlon by closing the safefygMdlisconnect switch 1n
the line coupling tiinewpand power switch S1. The
transmission of ca¥rier Ts automatically contr-
olled by the assocliafed relays and requires no
attention on the part” of the operator except
malntenance, a8 eXplalned 1n a separate section.
The equipment may/ be taken out of service at
any time by, “opening the power and dlisconnect
swiltches, 1nWwhieh case, there 1s no power con-
sumed fromgthe, supply source and no appreclable
deterloragion“of the equipment over long perlod
of tIme.

In connection with the 1nstallation
and maintenance of thils equlpment, several 1n-
gtriments which are not ordinarily used for 60
cye¢le measurements, such as a cathode ray oscill-
loscope, several thermocouple voltmeters and am-
metérs, a multi-scale high resistance d-c. volt-
meter having at 1least 1000 ohms per volt, a
multi-scale d-c. milliammeter, a sultable tube
checker, and a wavemeter for carrler frequency
willl be found very helpful.

MAINTENANCE

After installation, the equipment
should be 1inspected dally for the first week or
two to see that 1t functlions properly and that
nothing overheats. Thls procedure will permit
the operators to become familiar with the equip-
ment. After the flrst two weeks, a careful 1n-
spection once every week willl be sufficlent.
When these weekly 1nspectlons are made, all
meter readlngs should be recorded.

Vacuum Tubes

If any discrepancy of the meter read-
ings 1s noticed after a considerable period of
operation, all of the vacuum tubes should be
checked to see that they are still in good con-
dition. Occaslionally, a defective tube will ap-
pear within the flrst month of operation. In
general, no tube trouble should be experlenced
after thils period until the useful 1ife of the
vacuum tube has explred. Owlng to the wide var-
latlion 1n the activity of the equipment, 1t 1s
impossible to state how 1long the vacuum tubes
may be expected to operate. If a standard type
of tube checker 1s used for testing the vacuum
tubes, the 1limits which are given 1n the 1in-
struction book coverling 1ts use willl usually be
found satisfactory. If no tube checker 1s
avallable, 1t will be found satisfactory to
check each of the questionable tubes 1n the os-
clllator socket VSl which 1s in the front right-
hand corner of the tube shelf. In making this
test, tubes which are known to be satisfactory
should be 1nserted 1n all of the other =zockets
and the carrier frequency current into the line
coupling capaclitor should be observed for thne
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Figure 9
Oscdllator Output Characteristics Uslng Four
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Figure 10
Oscillator Output Characteristics Using Eight

Figure 11
Oscillator Output Characteristics Using Eight

Type 6L6 Tubes (50 ohm load).

Type 25L6 Tubes (50 ohm load).
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normal osclllator plate voltage which 1s used.
A tube which does not osclllate after applylng
normal heater current for one mlnute will be
considered unsatisfactory. Also, a tube which,
used as an osclllator does not permit the
equipment to dellver approximately full power
output should be replaced. No definite end
limits can be glven because of the wlde varila-
tlons 1n transmission efficlencles of varilous
lines. On short or low loss lines, tubes can be
used which would be too weak for use on long or
high loss lines.

At the end of each year of operation,
the vacuum tubes should be removed from thelr
sockets and thelr contacts 1lnspected for pos-

sible dirt or corrosion. If there 1s any dis-
coloration, 1t may be removed by the use of very
fine sandpaper. In order to lnsure maxlimum tube
life, 1t 1s very lmportant that the resistance
of these contacts be kept to an absolute minimum
If necessary, this cleaning operation should be
performed more frequently than indicated above.

Puses

Since the fuses 1n thls equipment are
primarily intended to protect only agalnst short
circults or very severe overloads, they will
probably never faill during the 1ife of the
equipment. It 1s desirable that they be removed
at the end of each year of operation and that
any corrosion which may have occurred, be re-
moved by the use of filne sandpaper.

Reslstors

As 1In the case of other componentsj
the resistors are operated well within _thelr
rating and should not fall during the ¥ife"of
the equipment. It 1s deslirable that they be zre-
moved from thelr clips at the end of _each gear
of operation, and that any corroslion“whichjmay

have occurred be removed by the use “of flne
sandpaper.
Instruments
At the end of eacHyryear's operation,
the zero adjustments of all 1nstruments should

be checked. If facilitles (are “Bavaillable for
checking the cathode heater gmmeter M4 against a
sultable standard, thils 'shouldijbe done at the
end of each year's operation.f, Thls callbration
must be made with the gmeter mounted on a 3/32
Inch steel panel as 1n {the transmitter-receilver
assembly. The accuracy of), the other instruments
is not consildered of sufficlent 1mportance to
warrant such calibratioft dnless 1t 1s known that
they have been"Qserdously overloaded, or thelr
Indication 1sgbelleved,” for some other reason,
to be 1lncorrect.

PARTS LISTS

Shipping Lists for Type GO Transmitter-
Recelvers

Style 867499 covers equipment for 100 to
150 voles D.C. supply. It 1s 1dentified as DL-
7501950, G-48 and includes:
1 Transmitter-Recelver DL-7501950 G-47

1 Accessories Package DL-7501950 G-50 which
tncludes :

16 - R.C.A. Radiotrons type 25-L-6, Symbol
V-1 to V-8
2 - Neon Glow Lamps 2 Watts 115 Volts
S-14 Clear Med. Screw Base, Symbol V-9
4 - Fuses 6 Amp. 125 V. Bryant Type POR-6,
Symbol F-1 & F-2

1 - Resistor 2000 Ohms, 200 Watts, Symbol
R-1
2 - Reslstors 100 Ohms, 200 Watts, Symbobs
R-2, R-3
- Resistor 60 Ohms, 12 Watts, SymbolyR-6
- Resistor 30 Ohms, 12 Watts, [Symbel R-7
- Name Plate #19914

[Erpa——

Style 86750C covers equispment for 200-300
volt D.C. supply. It 1s 1dentified ,as DL--
7501950 G-49 and includes:

1 Transmlitter-Recelver DLFT7501950 G-47

1 Accessorles Package DL2f501950 G-51 which
Includes:

8 - RCA Radiotromsj Type 5-L-5, Symbols V-1
to V-4

2 - Neon Glow Lamps, 2 W. 115 V. S-14 Clcar
Med. Screw base, Symbol V-9

4 - PFuses 6, Ampaf®50 V. Bryant #7054 & Cac-
ing #1916y, Symbols F-1 & F-2

1 - Resistor 5000 Ohms, 200 W. Symbol R-1

2 - Resdstoms, 80 Ohms, 200 W. Symbols R-2,
R-3

1 - Registor, 130 Ohms, 12 W. Symbol R-6

1% Resigstor, 60 Ohms, 12 W. Symbol R-7

19-“Name Plate #19914

1 ) Re®lstor Assembly, 4 of 880 ohms W-L 8-

1/2 inch D Type 204 Terminals, type 721
mounting 1n parallel for 220 Oams total.

MOUNTING HOLES
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Figure 12
Outline and Drilling Plan for the Transmitter-
Recelver Cabinet.
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ADJUSTMENT DATA FOR 100-150 VOLT EQUIPMENT (FOUR OR EIGHT TYPE 25L6 TUBES)
See Text of instruction book for detalled discussion of following table.
Numbers preceding data refers to text paragraph numbers. ‘”‘\

Max. Min. Norm. Actual
1. With Power Swiltch 8-1 off

Volts Battery (Power Supply) Voltage Outlet PS-l......cevevnrnennnnnnnnnnn 150 100 125
2. With Fuses and Resistors but no Tubes in any Socket
3. Switch 8-1 on

Volts Osclllator Screen & Plate -B to tap on R-1 gapproximate adjustment;.. 4y 26 35

Volts Recelver Tube Cathode -B to tap on R-1 (approximate adjustment 25 15 20
4. With Neon Glow Lamp V-9 and Four Front Tubes V-1 to V-4 in Sockets

Adjust R-3 for Amperes Cathode Heater Current M-4........... Ceeeeeee .296 .268 1282

5. With Front Tubes Out and Four Rear Tubes V- 5 to V-8 in Sockets
Adjust R-2 for Amperes Cathode Heater Current M-4 (For Four Tube Operation). .296 .268 282
6. With all Eight Tubes V-1 to V-8 in Sockets - Adjust R-2 for Amperes

Cathiode Heater Current M-4 (For Eight Tube Operation)...... Ceeraeseee . . .592 (.535 564
7. With Test Button S-2 Open, M-1 and M-3 Must Be Zero
8. Adjust Recelver Cathode Tap on R-1 for Milliamps. Recelver Relay M-2. .10 .01 .05
Volts Receiver Tube Cathode -B to tap on R-1 (final adjustment)............ 25 15 20

9. Adjust to Desired Frequency Referring to Curves - Data below are for

*9. Frequency In K11oCyCleS..ueveuierntnernerennenneennsnnennsans [ . 101 99 100
9. Oscillator Frequency Dial L-1........ e S e eseeseesasssassae s sgmm 85 75 80
# Equivalent Line Resistance In OhmS.......coiteereneenrenennnannny y. . 55 45 50
*10. Reuzeiver Primary Winding L-4.......cucuiinennencnennnannnnn, . - .9 £ Total Tap Total
*10. Recelver Secondary Winding L-5 .............................. ~ 4 Total Tap Total
10. Recelver Primary Axis L-4.. e eneeeeaa e r e reneee . N 100 75 88
10. Recelver Secondary Axis L-5 ............................... A W S 100 75 88
#11. Recelver Primary C-8 Tap on T-1 éFor Four Tube Operation)........... 7 6 6
#11. Receiver Primary C-8 Tap on T-1 {For Eight Tube Operation)i... ... 9 8 8
#12. Output Tap on T-1 fFor Four Tube Operatlon ........... A - Q- 7 5 6
#12. Output Tap on T-1 (For Eight Tube Operation)......c.eeodeue..- e..... 10 8 9
13. Adjust Oscillator Plate Voltage Tap on R-1 for Maximum ‘Product of
Amplifier Plate Current times Carrier Output Current M-14x M=3..V... P
Milliamps. Amplifier Plate Current M-1 (For Four Tube Operatiom)...... ceese 133 87 113
Milliamps. Amplifier Plate Current M-1 (For Eight Tube, Operation).......... 400 260 340
#Mi1lliamps. Carrier Output Current M-3 (For Four Tibe Operatfon)........... 390 380 340
#Mi1liiamps. Carrier Output Current M-3 (For Eight Tube Operation).......... 670 510 585
#Product M-1 x M-3 & 150 (For Four Tube Operation)@di............ ceseseaes 375 165 250
#Product M-1 x M-3 % 500 (For Eight Tube Operat®on) um......cocoeu... ceeeen 600 270 400
14. Disconnect Tap on R-1 nearest hinged edge of Panel and insert
Milliammeter
*Milliamps. Osclllator Plate and Screen......f . .ofhecoesesosocssoassscsans . 21 8.5 14
*Volts Oscillator Plate & Screen -B to Tap on R 1 (final adJustment) e 55 20 35
15. With Carrler from Remote Transmitter, Adjust Recelver for Maxlimum
Recelver Relay Current M-2.
*Recelver Primary Capacitor Dial C-8..a. .. . ........ e eeaeaae eeeean 87 T7 82
*Recelver Secondary Capacitor Dial C4 9 ................ feeeiiene 87 77 82
Milliamps. Recelver Relay current M-2 (Remote Transmitter Test) ........... . 30 10 15
15. With Test Button 8-2 Closedt
Milliamps. Receiver Relay Current“M=2 (Local Transmitter TeSt)............. 35 10 22
Repeating 13 to 15 readings above with Handset HS-1 in Jacks J1 and J1A and
Handset Button Pressed closed. .
Milliamps. Amplifier Curredt M-1 gFor Four Tube Operation)......cee.eeeeens 106 70 88
Milliamps. Amplifier CurrentM-1){For Eight Tube Operation)..........c...... 310 210 260
#Milliamps. Carrier Output ‘Current M-3 gFor Four Tube Operation)........... 310 235 270
#M1lliamps. CarrierOutputy Current M-3 (For Eight Tube Operation).. ceeea 525 400 460
#Product M-1 x M-34# 150 gFor Four Tube Operation).....c.eeeeeeeeeneeneenssn 250 110 167
#Product M-1 x M-3 : 500 (Eor Eight Tube Operation)............... Cheieeas 400 180 267
Milliamps. Receive®pRelay furrent M-2 (Local Transmitter Test)............. 28 10 18
Volts Extra Modulator)Bigs across C-l2.....eeceeeesocsnsocscssnsssosnsnencnnnss 14 10 12 ——e
Milllamps. Total Load on Battery, Standby éFor Four Tube Operation)........ 362
Milliamps. Total Load on Battery, Standby (For Eight Tube Operation)....... 662
Milliamps. Total Load on Battery, Transmitting §For Four Tube Operation)... 506
Milliamps. Total Load on Battery, Transmitting (For Eight Tube Operation).. 1026

Add 50 Milllamperes to Transmitting loads above when the communication hand
set push#button 1s closed.

* Theyégvalues vary with frequency. See Curves.
# These values vary with equivalent line resistance. See Curves.

J
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ADJUSTMENT DATA FOR 200-300 VOLT EQUIPMENT (FOUR OR EIGHT TYPE 6L6 TUBES)
See Text of instruction book for detailed discussion of following table.
Numbers preceeding data refer to text paragraph numbers.

1. With Power Switch S-1 off
Volts Battery (Power Supply) Voltage Outlet PS-1...... et eeeteeeaeaee e
2. With Fuses and Resistors but no Tubes in any Socket....... Cheteiaaee
3. Switch S-1 on
Volts Oscillator Screen & Plate -B to tap on R-1 (approximate adjustment;...
Volts Receiver Tube Cathode -B to tap on R-1 (approximate adjustment
4. With Neon Glow Lamp V-9 and Four Front Tubes V-1 to V-4 in Sockets
Adjust R-3 for Amperes Cathode Heater Current M-4............ccciiiinnennnn.
5. With Front Tubes Out and Four rear Tubes V-5 to V-8 in Sockets
Adjust R-2 for Amperes Cathode Heater Current M-4 (For Four Tube Operation).
6. With all Eight Tubes V-1 to V-8 in Sockets - Adjust R-2 for Amperes
Cathode Heater Current M-4 (For Eight Tube Operation)........c.ececeesenan ..
. With Test Button S-2 Open, M-1 and M-3 Must Be Zero
. Adjust Receiver Cathode Tap on R-1 for Milliamps.Receiver Relay M-2
Volts Receiver Tube Cathode -B to tap on R-1 (final adjustment)......... N -

9. Adjust to Desired Frequency Referring To Curves - Data below &re for

*9. Frequency in Kilocycles............ sesecsesssensense ceeece. Q... T
9. Oscillator Frequency Dial L-1..... P . e
# Equivalent Line Resistance in OhmS........ceveeevneeecos o A AU
*¥10. Recelver Primary Winding L-4........ Ceeeeeea N ... 8 .4 Y¥.....
#10. Receilver Secondary Winding L-5......ccieeereennennnss oo | O D
10. Recelver Primary Axis L-d......u.ieiiirenerenneeneec@otllie e eneanns
10. Receiver Secondary Axis L-5..... TS, W cetieeane
#11. Receiver Primary C-8 Tap on T-1 (For Four Tube Operation) ............
#11. Receiver Primary C-8 Tap on T-1 (For Eight Tube Operation)......... ..
#12. Output Tap on T-1 ?For Four Tube Operation)...h.e.."% e
#12. Output Tap on T-1 (For Eight Tube Operation)........... ..............

13. Adjust Oscillator Plate Voltage Tap on R-1 foriMaximum Product of
Amplifier Plate Current times Carrier Output Current, M-Ipx M-3
Milliamps. Amplifier Plate Current M-1 (For Four/TubelhOperation)............
Milliamps. Amplifier Plate Current M-1 (For Eight Tube Operation)...........
#Milliamps. Carrier Output Current M-3 (ForfFour Tube/Operation)............
#Milliamps. Carrier Output Current M-3 (Fdr Eight Tube Operation)...........
#Product M-1 x M-3 + 200 gFor Four Tube Operatdon)......coceeeeeenenenannans
#Product M-1 x M-3 # 400 (For Eight Tube Operation).........ceeeeeeennencnens
14. Disconnect Tap on R-1 nearest hinged edge of Panel and insert
Milliammeter
*Milliamps. Oscillator Plate and Screeflelin . . sl e cteeeeeerocscesesssssssnnnas
*Volts Oscillator Plate & Screen -B t@ Taplen R-1 (final adjustment)........

15. With Carrier from Remote Transmitter, Adjust Receiver for Maximum
Receiver Relay Current M-2.

*Receiver Primary Capacitor DPal Ca8... 0. ... ..ttt iiinineeneneenrnenennns

*Receiver Secondary Capaclitor Dial CEG. . ........ciiiiiiiiienensnrsnncessnnns

Milliamps. Receiver Relay Curfent M-2 (Remote Transmitter Test).............
15. With Test Button S-2 Closed.

Milliamps. Receiver RelayWGlrrent M-2 (Local Transmitter Test)............. .

Repeating 13 to 15 readisigs above with Handset HS-1 in Jacks J1 and J1A and
Handset Button pressed (€losed

Milliamps. Amplifier Current /M-1 gFor Four Tube Operation)......ceeeeeeeenn.
Milliamps. Amplifier Gurreént’M-1 (For Eight Tube Operation)............ ceeen
#Milliamps. Carrien{Output Current M-3 (For Four Tube Operation) ............
#Milliamps. Caprien \Odtput Current M-3 (For Eight Tube Operation)...... ceee
#Product M-1 x M23 +. 200/ (For Four Tube Operation)........ceeeeceeencecencns
#Product M-1{x M-33: 400 (For Eight Tube Operation).....cec..c..c.... N
Milliamps. Recelver Relay Current M-2 (Local Transmitter Test) ..............
Volts Extra Modulator Bias across C-12............. Cheeeeeiteeee e

Milliamps. Total Zicad on Battery, Standby éFor Four Tube Operation).........
Milliamps. Total)fLoad on Battery, Standby (For Eight Tube Operation)..... o
Milliamps. Total Load on Battery, Transmitting §For Four Tube Operation)....
Milliamps. Total Load on Battery, Transmitting (For Eight Tube Operation)...
Add 50 Milliamperes to Transmitting loads above when the communication hand-
set gpush~ button 1s closed.

*aThese values vary with frequency. See Curves.
# These)values vary with equivalent line resistance. See Curves.

- 13 -

Max.

300
88
50

.888

.888

. 888

.10
50

101
85
55

Total
Total

100
100

[ecio)YocTo))

133
400
550
950
380
900

27
110

87
30
35

106
310
440
760
250
600

28

18

Min.

200

52
30

B804
.804
.80k

.01
30

99
75
45
Tap
Tap
75
75

[N\ RN

87
260
400
700
180
500

10
4o

7
10
10

70
210
320
560
120
330

10

14

Norm. Actual

250

70
40

.845
.846
.846

.05
ko

100

80

50

Total

Total
88
88

IV, PRIY

113
340
475
825
270
700

17
70

82
82
15

22

88
260
380
660
180
470

16

950
950
1097
1317



TYPE GO CARRIER CURRENT TRANSM|TTER-RECEIVER

COMPONENT PARTS OF TYPE GO TRANSMITTER-RECEIVERS

Symbols Name

- 0 00~ OW1 £\ D -

[efoRoNoloNooNoRoloNo oo

222

1
2
3
M-k

Oscillator Tank
Osclllator Tank
Oscillator Tank
Osclllator Plate
Amplifier Grid
Amplifier Grid
Cathode By-pass
Recelver Primary
Recelver Secondary
Recelver Plate
Blas Fillter

Rec. Speech Filter
Microphone By-pass

Rating
CAPACITORS

.02 Mfd. 600 WV
.02 Mfd. 600 WV
.02 Mfd. 600 WV
.025 Mfd. 600 WV
.0005 Mfd. 600 WV
.0005 Mfd. 600 WV

2 x .25 Mfd. 500 W.V

.001 Mfd.

.001 Mfd.

.005 Mfd. 600 WV
.5 Mfd. 400 Wv
.001 Mfd. 600 WV
.5 Mfd. 400 wv

FUSES
(For 125V Equip.) Plug 6 A. 125 V.
(For 125V Equip.) Plug 6 A. 125 V.
(For 250V Equip.) Cartridge6t A. 250 V.
(For 250V Equip.) Cartridge6t A. 250 V.

Receptacle
Receptacle

Osclllator Variometer
Plate Reactor
Recelver Primary
Recelver Secondary

Amplifier Plate
Recelver Relay
Carrier Output
Cathode Heater

FUSE SOCEETS

Med. Screw
Med. Screw

INDUCTANCES
.17-1.7 M.H
50. M.H.
11. M.H.
11. M.H.

METERS

500 MA
50 MA
1.0 Amp.
1.0 Amp.

*Calibrated for use on 3/32 inch thick Steel) Panel.

PS-1

207D 00 2 20 50 0 S D 0D 1 1
2 0~ OYOW £\ N 1D

oo~ O\

Convenlence Outlet

Potentlometer
Potentiometer
Cathode Heater
Cathode Heater
Cathode Heater
Cathode Heater
Amplifier Grid
Amplifier Grid
Amplifier Cathode
Amplifler Cathode
Amplifiler Cathode
Amplifder Cathode

to R-13(mRarasitic

Oscitlator Grid
Osedllator Grid
Microphone
Micerophone

PLUG SOCEET
10 A. 250 V.
RESISTORS

For 125V Equip. 2000 Ohms
For 250V Equip. 5000 Ohms
For 125V Equip. 160 Ohms
For 250V Equip. 80 Ohms
For 125V Equip. 160 Ohms
For 250V Equip. 80 Ohms
50,000 Ohms 1 W.

50,000 Ohms 1 W.

For 125V EqQuip. 60 Ohms
For 250V Equip. 120 Ohms
For 125V Equip. 30 Ohms
For 250V Equip. 60 Ohms
1000 Ohms, 1W.

10000 Ohms, 1 W.

10000 Ohms, 1 W.

1850 Ohms

2200 Ohms

- 14 -

Designation

Type 9H-11020

Type 9H-11020

Type 9H-11020

Type 9-11025

Type 9-13050

Type 9-13050

Type HC-1075

Type XR-1000 PS MycalexpIns.
Type XR-1000 PS, Mycalex Ins.
Type 9-11050

Type HC-3217-1

Type 4-12010

Type HC-32Xk7=1

POR-6
POR-6
#7054 & Casing #1945
#7054% Casing #1945

H-725
H-715

Dwg. T605336G-1
L-332757

Dwg. 7406582 G-1
Dwg. 7406582 G-1

Type UX-35 S#1007168*
Type UX-35 3#1007132*
Type UT-35 S8#11596L44*
Type UX-35 S#1007040*

#4725

8-1/2" D Bare Side 2-604%
Bands Type 307 Ferrules

Type GS
Type GS

1-3/8"T Type 300Ferrules

Type GS

Type GS

Type GS

2"D Type 205 Term.
Type 754 Mtg.

Supplier

OQOO(I')OO
1
OOV U

oo

C-D

Bryant
Bryant
Bryant
Bryant

Bryant
Bryant

L 3 3 3

N

Bryant

ctcte o o o o &
bt*t*g g rreres
i

EERLUEREE R

=
&

L wm
ct
® ©
[ele 3K
= B

Stack.

==
b

o



O

O

TYPE GO CARRIER CURRENT TRANSMITTER-RECEIVER

Symbols Name Rating Designation
SAFETY GAP
8G-1 Protector Disc S#949357
Mica S#948956
SWITCHES
S5-1 Power 10 A. 250 V. #3952 Bryant
5-2 Test Button 1M18B S#511813 o v
TRANSFORMERS
T-1 Output 50-150 KC 275/120 V. L-340113 W
T-2 Microphone 1:15 L-340176 W
VACUUM TUBES
V-1 to V-8 Radiotron Beam For 125 V. Equip. 25-L- RCA
V-1 to V-8 Radiotron Beam For 250 V. Equip. 6-L-6 RCA
V-9 Neon Glow Lamp 2W. 115 V. S-14"Glear Med. Screw base W
VACUUM TUBE SOCEKETS
VS-1 to VS-8 Wafer Octal. 14 Cinch
VsS-9 Neon Glow Lamp Med. Screw - Bryant
RELAYS
K-1 Modulation 1 A. 300 V. Series AQA Spec. Z-6020 A.E
JAC
J-1 Modulation 1 Ckt. CAT #DC-26 A.E.
J-1A Modulation 1 Ckt. & 1 Block Ckf". CAT #DC-27 A.E.
(Not supplied as part o rrier set equipment)
HS-1 Telephone Monophone Spec. Z-6028 A.E

ATION DESK HAND SET

(To be wired from the switchboard pane igure 3 - not supplied as part of the Carrier Set Equipment.)

HS-2 Telephone Monophone & Desk S Spec. Z-7675 A.E.

ufacturing Company 1s prepared to supply any of the listed

ipment. Orders should speclfy that they are for Type GO Trans-

mitter-Recelver and mention the symbol. A1ll orders must speclfy the rating as well as the

Supplier s designation. Par lcated as having supplliers other than Westlinghouse Electric and
e

Manufacturing Company may be redrdirect from the manufacturers. The addresses are as follows:

The Westlnghouse Electric
parts for use 1n servicing th e

Card - Allen D. Cardwell M 0. Cinch - Cinch Mfg. Co.
81 Prospect St. 2339 W. Van Buren St.
Brooklyn, N.Y. Chicago, Illincis

Bryant - Bryant Electric Co.

Corp.
Bridgeport, Conn.

C-D - Cornell Dubilig
South Plainfie g

A.E. - AmericamA s lectric Sales Co. W-L - Ward Leonard Electric Co.
1033 W n St. Mt. Vernon, N.Y.
Chica
Stack - Stackpole Carbon Cn.
RCA - R.C.A. ufdcturing Co. St. Marys, Pa.
Radilotron ision

Harrison, W - Westinghouse E.&M. Co.

L 4
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TYPE GO CARRIER CURRENT TRANSMITTER-RECEI VER

APPLICATION

The type GO transmitter-recelver was
desigred primarily for carrler current relay
operation. The relay circults are arranged so
that carrler 1s transmitted over a line section
to prevent the tripping of breakers on external
faults. All the carrlier equipments on a single
1line sectlon operate at the same carriler fre-
quency so that when any one or more transmitters
are energlzed, all of the recelvers respond.

Besldes relaylng, the carrier channel
may also be used for one other of the followlng
services: telemetering and automatic load con-
trol, remote tripping, supervisory control, or
volce communication. The connectlions of the ad-
ditlonal equlpment required for these services
are such that the carrier relays always have
control of the channel. The carrier sets are
equipped with a plug jack outlet into which a
telephone hand set may be plugged for polnt-to-
point volce communication.

CONSTRUCTION AWD OPERATION

carrler transmitter-re-
celver components are mounted on a vertlcal
panel (figures 1 and 2) are housed in a cabinet
for indoor mounting. The sets are ldentifiled as
follows:

'The type GO

Style #867499 for 100-150 volt d-c. power supply
Style #867500 for 200-300 volt d-c. power supply

These sets contaln all the ¢omponent
parts necessary for convertlng d-c. power 1into
carrier frequency power (50 to 150 kilocycles)
for transmission, and also for converting re-
celved carrier frequency power 1nto d-c. for
relay operatlon. The transmitter-recelver unig
welghs approximately 95 pounds.

The vertical panel 1s approximately 12
x 32 inches and 1s hung by trunnions on _the
right -hand side. It may be swung open or gom=
pletely removed from the cablnet as deslred.
Looking at the front of the panel the varlous
Instruments and dlals are 1dentiflied by iIndivdd-
ual name plates and on figure 1 by numbers which
designate the component parts 1n th€ wiring
dlagram, figure 3, and throughout the 'text.

rear of
one near theltop dand the
other near the bottom. A shilel@ panel connects
the two shelves and separates thé\transmitter
section on the left side of the'panel, filgure 2,
from the recelver sectlion onfthe “Pight side of
the panel. The location of thefivarious compon-
ents mounted on the redp, of\the panels are shown
i1n figure 2. The arrangementi¥of parts provides
good heat distributlon and aecessibillity as well
as the necessary electrdcal shlelding.

Two shelves extend fromyfthe
the vertical panel,

A complete discussion of the operation
of vacuum tubes 1in the transmitter-receiver cir-
cults 1s beyond the scope of thls book and the
reader 1s 1nvlited to consult one of the many
radlo text books 1f“a discussilon of the princi-
ples 1nvolvedils desired. Those who are suffic-
lently intemrested to pursue such a study will
find that “theWw elrcults 1nvolved 1in this trans-
mitter-réecelver are conventional and that so far
as posslible they have been slmplified by the
omlssion Of all unnecessary components. The
Colpitts@esclillator circult 1s so proportioned
thatyone-half of the high frequency voltage out-
put) fromthe plate of the tube 1s coupled back
to the grid for excitation purposes. Since
there )1s no d-c. blas voltage applled to the os-
cillator tube under transmission conditions, an
appreclable amount of grid current flows while
this tube 1s oscillating. However, the same

grid excitation voltage applled to the amplifier
tubes causes a negligible amount of grild current
because of the flxed d-c. blas provided. The
amplifier tubes are, therefore operating 1n the
mode described as Class A operatlion. It 1s /ot
necessary for the users of thls equlpment tol be
thoroughly familiar with the operation of this
circuit, but such a knowledge willl ald 1n secur-
i1ng the best possible operatlion. Those princil-
ples which 1t 1s consldered essentlial that, the
user understand are descrlbed 1n the appropriate
section of this book.

"The type GO transmither-récelver con-
nectlons are shown schematically dmn flguire 3. A
cingle osclllator tube V1 1s_gusedyto generate
carrler frequency voltage whichyls® amplifiled
elther by two tubes V3 and V4{in thHe push-pull
circult, or if deslred, by &ix tubes V3 to V8 in
a push-pull parallel connectilon. The recelver
circult utilizes a singlefyvacuum tube V2. The
osclllator tube operates injconjunction with the
frequency determining g@ireuits L1,Cl, C2 and C3.
Direct current grid @nd plate voltages are sup-
plied through resistor“R1l5 and reactor L3. Cap-
acltor C4 1s used Jto prevent short-circulting
these voltages. The/carrier frequency voltages
across capaclgors® Cl and C2 are equal, but of
opposite phasey “and ‘are applied to the grids of
the amplifier tubes, through capacitors C5 and
C6. The fiecessary d-c. bilas voltage for these
grids 1s supplléd)through resistors R4 and RS.
The soleffpurpese of resistors R8 to R13 1s to
prevent aindesirable interaction among the ampli-
fier tubes.

The plate circults of these amplifier
tubes /are connected to the primary transformer
T1 which/ 1s an lron-cored transformer operating
at) caprdler frequencles. The secondary of this
transformer 1s designed to supply a resistance
load of any value between 50 and 500 ohms. By
making the 1nductive reactance of the reactor
an@ varliometer 1n the llne coupling tuner equal
to the capacitive reactance of the line coupling
capacitor, serles resonance 1s obtalned and the
load on transformer Tl 1s a pure resistance.

The secondary of transformer Tl also
serves as an auto transformer for the recelved
signals and supplles energy to the primary tuned
circult of the recelver formed by capacitor C8
and i1nductance L4. This circult, when properly
adjusted, 1s seriles resonant. The actlon of the
neon glow protector lamp V9 1s primarlly to des-
troy this serles resonance when local signals
are recelved so that the voltage across 1nduct-
ance L4 never exceeds approximately 150 volts.
The current through the neon glow lamp 1s 1limit-
eg-by the relatively high reactance of capaciltor
c8.

The recelver secondary clrcult con-
sisting of capacltor C9 and inductance L5 dellv-
ers the carrlier frequency voltage directly
to the control grid of vacuum tube V2. This
tube V2 normally (stand-by conditions) hac a
sufficlent blas voltage applied between 1ts
cathode and 1ts grid so that no plate current
flows. A recelved signal overcomes thls bilas
and causes plate current to flow through the re-
celver relay. The carrier frequency component
1n the plate clrcult of thils tube 1s by-passed
by capacitor Cll and the dlrect current compo-
nent passes through milliammeter M2 and the re-
celver relay to the positive bus.

The potentlometer resistor Rl 1s used
to adjust the oscillator and recelver tube volt-
ages to the proper values. Cathode resistors R6
and R7 automatically provide the proper blas for

the amplifler tubes. Milllammeter M1 1is used
to check the current output of the amplifier
tubes. The cathode heater current 1s read by
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v-i v-3 v-4 v-2

R-10
R-8

R-4

RT

R-18

s-g TO LINE
COUPLING

TUNER

R}

561

REGEIVER TUBE Wi
GATHODE TAP - ]
%' _OSCILLATOR TUBE
PLATE TAP

Figure 2
Rear Views of Transmitter-Recelver (Cablnet Removed)
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Schematic Internal Wiring of the Tra@smitter-Recelver (Connections beyond set external connections required for commnication).
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[—-STATION BATTERY-

=]

—7

H

il
—

—TEST BUTTON—
FCARRIER CONTROL~

}RECUVLR OUTPUT~

BREEEREEEERN
EEEHREEEE

[-STATION BATTERY~

5|

CABLE 4
TO SWITCHBOARD

125 VOLTS d.c. SUPPLY
5/15 WATTS OUTPUT

TO SWITCHBOARD

250 VOLTS d.c. SUPPLY
IO WATTS OUTPUT

-STATION BATTERY~ [—}-STATION BATTERY~
-B
™
T F]
—TEST BUTTON— [PBH—TEST BUTTON—
-CARRIER CONTROL~ | K HCARRIER CONTROL~
A2
. BC
-— FILAMENTS ¥ [ F|—FILAMENTS X
-RECEIVER OUTPUTY [RRI-RECEIVER™ OUTPUT
+B
—STATION BATTERY{ [+ |-STATION BATTERYS
CABLE A CABQRE A

TO SWITCHBOARD

250 VORTS“d.c. SUPPLY
30 WATTS OUTPUT

(REMOVE JUMPER SHOWN
IN“RIGURE 3)

FOR VOICE COMMUNICATION MAKE THE "ADDITIONAL EXTERNAL

CONNECTIONS SHOWN

IN FIGURE 3.

* CONNECT TO 220 OHM RESISTOR™AT\ SWITCHBOARD THEN TO

POSITIVE OF STATION BATTERY.

Figure 4
External D-C. Connections toe the Relay Equipment

the ammeter M4, and 1s adjusted by resistors R2
and R3. These circults are arranged so that
elther two or six amplifier (total of_elther 4
or 8) tubes may be used as required fdr &,speci-
fic application. The power output ( with six
amplifier tubes will be approximately three
times the value which can be obtained with only
two tubes.

Protective gaps asgindicated on the
dlagram are provided to lprevent possible damage
from lighting or switching ‘surges.

Switch 81 and fuses Fl and F2 com-
pletely 1solate the equipment from the power
supply voltage except that the convenlence out-
let PS-1 1s stlll energized. Test button 82 1s
arranged so thatiyit nmormally shunts carrier out-
put milliammeter M3, but this shunt 1s removed
when the button is pressed to check the trans-
mitter.

Point to Point Voice Communication

Point-to-point volce communication 1s
possible from the carrier set by plugging a tel-
ephong hand-set in jacks J1 and J1A. If desired
a duplicate set of jacks may be located on the
switehboard, or a desk-type telephone set locat-
ed on the statlon operator's desk for communica-
tion from any of these points, as well as from
the carrier set. It should be noted that com-
munication can be carried on from only one loca-
tion at a time. The connections are shown
schematically in figure 3.

The modulating components of the car-
rier set are the microphone transformer T2; the
relay Kl; the grid-blas resistor and condenser

-5

R16 and C12; telephone jacks Jl and J1A; relay
resistors R17, R18; and condensers Cl13, Cl4. In
the 100 to 150 volt carrier sets the resistor
R18 should be shorted out as shown in figure 3.
When communication 1s desired, the operator
plugs his hand-set 1in jacks J1 and J1lA and sig-
nals the distant operator by pressing the push
button on the telephone set. This starts car-
rier by energlizing relay K1 which closes 1ts
contacts 1K1l. Contact 1K1 connects negative to
the oscillator tube cathode circuit thru termin-
al K. Starting carrier rings the carrier alarm
bell at the distant station. Plugging 1in the
telephone hand-set will disconnect the 1local
alarm bell to prevent 1t from ringing during
communication or when signalling the distant
station. This 1s domne by the test jack JlA
opening the bell circuit terminals BC to ~-B. At
the completion of the predetermined communica-
tion signal the local operator releases hils push
button on his hand-set. The distant operator
plugs 1n his hand-set and talks to the first
operator ‘after closing the push button on the
hand-set.

While the initiating operator 1s talk-
Ing, the distant operator should listen but not
close his hand-set push button. If both opera-
tors close the hand-set push button at the same
time, communication 1s difficult because of a
heterodyne signal being set wup. The speaking
operator only should push the hand-set button
while talking and when he desires to listen, he
should release his push button. Then, the other
operator should close his push button and talk.

Closing the hand-set push button also
energizes the telephone microphone directly from
the statlon battery thru the relay Kl, R17 and
R18. The relay contact 2Kl modifies the bilas
connections of the amplifier tubes by discon-
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necting the blas resistors R4 and R5 from -B and
connecting them thru the secondary of the micro-
phone transformer T2 to the modulator grid bias
resistor R16 and condenser C1l2. This transfer
Increases the oscillator tube grid leak to ap-
proximately twice 1ts normal value and reduces
the oscillator output very slightly in order to
produce the necessary bias to the amplifier tube
grids. Modulation by the grid bias variation
method 1is then possible. Talking 1into the mi-
crophone sets up volce frequency currents which
circulate thru the microphone, condenser Cl4 and
transformer T2 primary circuilt. These currents
are transformed thru the microphone transformer
T2 to modulate the carrier frequency output.

The recelved signal 1s demodulated by
the receiver tube, V2, and passes thru the hand-
set ear phones from the recelver tube plate thru
milliammeter M2 and condenser Cl3 to -B.

INSTALLATION AND ADJUSTMENT

Installation

The type GO transmitter-receiver
equipment as supplied 1ncludes an accessory
package 1n addition to the main cabinet. The
items received should be carefully checked
against the parts 1list which will be found in a
later section of this book and also against the
order or requisition for the equipment. Any
shortage should be reported 1mmediately to the
transportation company, and the nearest district
office of the manufacturer. The equipment
should be very carefully checked for damaged or
missing parts and particular attention should be

given to any parts which have become loose in
shipment or wires which have broken due to vi-
bration.

The 1indoor transmitter-recelver set

should be mounted 1n a convenient location “which
1s protected from the weather. It 1s recommend-
ed that the set be mounted 1n an accessibléyplo-
cation and as near to the switchboard as/possi-
‘ble In order to reduce the 1length of leads
through the assoclated relays or other¥ equdp-
ment. The cabinet outline 1is shown in [figure 12.

The necessary connectlons from the
transmitter-receiver to the switchboardjor power
supply are to be made in a suitable conduilt in-
stalled 1n the knock-out in the bottom of the
transmitter-receiver cabinet. Number 12 gauge
wire 1s recommended for thesé conmnections. Be-
fore actually making these connections, the
detalled installation diagramishould be compared
with the external connectlon’ .dlagrams of figure
4 to be sure that there isfno) conflict.

Do not
fuses 1n the
the following sections dealing with circuilt ad-
justments have been read through very carefully.

Circuit Adjustments

The first consideration when putting
this equipment into operation will be the choice
of carrier, frequency. Prior to shipment, the
equipment, 18 very carefully tested and adjusted
for operatlon)at 100 killocycles with a 50 ohm
equivalent) line resistance, 125 or 250 volt
battery, and all eilght vacuum tubes.

1nsert, any of the tubes or

Tables of adjustment data and curves
covering the operation of the equlipment under
all normal conditlons are included as an aid to
making adjustments. These tables cover the ad-
Jjustment of the equipment as shipped from the
factory. If conditions in the field differ from
the final factory adjustment conditions, 1t will

transmitter-receiver unit until

be necessary to refer to the curves of figures 5
to 11 and vary the adjustments accordingly. Some
of tne values 1n the table should be the sgme
for all installations and, therefore, no curves
are glven for these quantities. Separate tables
are given for 125 volt operation and fgr 250
volt operation, even though many of the values
in both tables are the same. Type 25L6 tubes
are to be used for 100 to 150 volt operation and
Type 6L6, for 200 to 300 volt operation. During
the preliminary adjustments, all eight tubes of
the correct type should be used until thé’equip-
ment 18 operating satisfactorily. After the
adjustments are complete, 1f f1t_ds found that
all of the avallable power 18 notfrequired, four
of the tubes may be removed and gertain of the
adjustments as 1ndicated below Ychanged accord-
ingly. The connectlons shgwn 'dtn figure 4 should
also be changed 1f necessary/

The following “tabulation gives the
type tubes and connections| to be used and batt-
ery burden for the_ d<e./ supply voltage and
radio-frequency outputis shown.

Normal Battery Load Normal
Type No. HeatérhSupply Amperes Output
Tube Tubes Conn. / Volts Standby:Trans. Watts
25L6 4  Series w125 .362 .506 5
25L6 8 2
> Sapaler 125  .662  1.026 15
6L6 4 Series 250 .950 1.097 10
6L6, 8 “Series 250 .950 1.317 30

Add .050 amperes to transmitting loads
above when the communication handset-push-button
1s closed.

The adjustment procedure will follow
the tabulation as closely as possible and,there-
fore, 1t 1s Iimportant to become thoroughly fam-
1l1iar with the tables. Five columns are includ-
ed in these tables: the first column 1ndicates
the control, instrument or quantity to be check-
ed; the second column indicates the maximum
value which 1s permissible; the third column
indicates the minimum value which 1s permissible;
the fourth column indicates the normal value of
the quantity; and the fifth column should be
fi1lled in at the time of 1installation to indi-
cate the actual value which was obtained. This
last column 1s of great 1mportance and should
always be filled 1n just as soon as the equilp-
ment 1s 1nstalled. A copy of these values
should be kept with the equipment for checking
purposes and all letters of inquiry to the manu-
facturer regarding the operation of this equip-
ment should be accompanied by a copy of this
form, with all blanks properly filled.

1. The first 1line in the adjustment data
table 1s the power supply or battery voltage
which 1s to be measured at the terminals of the
equipment by connecting a voltmeter into the
convenlence outlet PS1l, which 1s marked VOLTAGE.
The actual value of this voltage should be ent-
ered on the line in the fifth column of the data
table. The 1limits glven on these quantities are
Intended to 1include the maximum variation in
power supply voltage, as 1ndicated. It should
be observed that the maximum and minimum varila-

" tions of the values in the table are not all the

same percentage. This means that with the act-
ual normal voltage at PS1, the various circuit
components can be adjusted within all the 1limits
glven, but once the normal voltage 1s establish-
ed, 1t should not be permitted to fluctuate more
than + 5%.

2 If the supply voltage 1is

. within the
1limits shown,

the fuses and resistors should be

-6 -
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Inserted in the equipment but no tube should be
placed 1n any socket until the followlng tests
have been made. In order that these fuses and
resistors may function properly, they should
be carefully checked agalinst the parts 1list to
see that they are of the correct values as mark-
ed. The locatlon of these components 1s shown
in figure 2. The two fuses Fl and F2 are to be
mounted 1n the receptacles FS1 and FS2 which are
one above the other. The neon lamp V9 1s to be
inserted later 1n the third receptacle VS9. of
the three larger resistors, the highest value
resistor R1 (2000 ohms for 100 to 150 volt sets,
5000 ohms for 200 to 300 volt sets) is to be in-
serted 1n the clips farthest from the front of
the panel. These clips are located on the under
slide of the bottom shelf on the vertical panel.
The other two of the 1larger slze resistors R2
and R3 have the same resistance value (160 ohms
for 100 to 150 volt sets, 80 ohms for 200 to
300 volt sets) and are to be inserted in the
middle and front positions, respectively. The
two small resistors R6 (60 ohms for 100 to 150
volt sets, 120 ohms for 200 to 300 volt sets)
and R7 (30ohms for 100 to 150 volt sets, 60
ohms for 200 to 300 volt sets) are to be insert-
ed in the clips on right-hand side (rear-view)
of the shield panel. These clips are directly
beneath the upper shelf. The lower resistance
value resistor R7 1s to be 1inserted in the clips
nearest the front of the panel.

3. The power switch S1 should be closed
and, 1f necessary, the taps on resistor Rl
should be adjusted so that the oscillator screen

and plate voltage, and the recelver cathode
voltage, when measured between terminal -B and
the proper taps on this resistor, are approxis

mately as 1ndicated by the next two lines of, the
ad justment data tables. Battery positive, 4 Bis
connected to the end of the resistor Rl gneargst
the hinged edge of the vertical panel. The fos-
cillator screen and plate voltage tap 4is nearest
the +B end of Rl. These voltages willjbe ‘ad-
justed more accurately after some ofgthe“other
ad justments have been made, but 1t 18 Important
that the values shown be approximately correct
so that the vacuum tubes will not bey 1njured.

4, Next, power switch 81 1is)to be opened,
the neon glow 1lamp V9 and fourjtubes are to be
inserted in the sockets V1 tol V4. WThese are the
four sockets on the upper shield nearest the
front of the vertical panel., Power switch S1 1s
then to be closed agaln and résistor R3 adjusted
to obtaln the proper céthode heater current M4
which 1s to be as indicated 1n the table. Note
that when power switch Slyis8 first closed, the
current will be abové normal due to the low re-
sistance of the ,cold cathodes. Consequently,
power should be applied for about 30 seconds be-
fore the final current check 1s made. The ex-
ternal conneétioms for various conditlons are
shown on figuredh.

5. Thesejsame dlagrams will apply for the
next test which 18 made by transferring the four
tubes already 1n the front sockets to the rear
sockets V5 to V8 inclusive. With the tubes in
the rear sockets, the resistor in the middle
positlen R2 1s to be adjusted to give the cor-
rect, value of cathode heater current ammeter M4
as Indicated 1n the table.

6x Next, all elght of the tubes, V1 to V8
inelusive are to be 1nserted 1n thelr sockets
ghd \the connections changed per filgure 4, 1if
necessary. With this setup, the cathode heater
eurrent ammeter M4 1s to be checked against the
tables.

7. During the above adjustments, the test
button S2 should not be pressed, and all cur-
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rents other than the cathode heater current
should be zero, with the possible exceptiomyof
the recelver relay current milliammeterf#M2- If
any of the other 1instruments indicate curnent,
the cause should be determlined before proceeding
with the test.

8. The recelver cathode tapiensresistor
Rl should be adjusted and the voltage should be
as 1ndicated by the data tables. The data
tables indicate the standby recelver relay cur-
rent, which 1s a very small value.” The 1limits
shown are 1lntended to indigate that this current
should be the lowest pogsibl@, value which will
move the polnter on the,mlilliammeter.

9. The next Jadjustmént determlines the
frequency of the equipment¥ The adjustment data
glven 1n the tables are/for a frequency within
the 1limits as indicated.™ If the frequency to be
used 1s other than 100 kilocycles, the oscilla-
tor frequency dialy, L1, which controls the car-
rier frequency transmitted should be changed ac-
cording to the curve of flgure 5. When practi-
cal, this frequency should be checked by a wave-
meter andgthe aetual value entered 1n the table.
10. The /next adjustment 1s the recelver
primaryhinductance L4. Either the whole coil
shouldjbefused or the 1larger portlon of it from
the, tapito ‘the finish end of the coill. The two
curveswef figure 6 1ndicate the effect of this
adjustment and show quite clearly that 1t 1s of
littledpimportance except near the ends of the
frequency range. The recelver secondary induc-
tance L5 1s identical with L4 and should be ad-
justed 1in the same manner. The axes of these
colls may be turned so as to form any desired
angle with a corresponding value of coupling be-
tween them. This coupling 1s not important as
long as the axes of the coll are not colncldent-

al,’ nor at right angles to each other. Maximum
coupling occurs when the axes are colncldental
and approachling this adjustment will 1ncrease
the recelver sensitivity.

11. On the average open-wire transmission
line the carrier signal recelved from the trans-
mitter at the other end of the 1line 1s so strong
that the locatlon of the recelver tap on trans-
former T1 1s not very critical. The usual loca-
tion of the receiver tap i1s between taps 5 and
9. It 1s only on a weak recelved signal and for
very selective tuning that it 1s necesssry for
careful matching of the recelver circuit thru
the selectlion of the recelver tap. Very select-
ive tuning 1s necessary only where adjacent line
sections have carrier frequencles less than 10
kilocycles apart. Where 1less than 10 kllocycle
separatlons between adjacent lines are required,
the manufacturer should be consulted.

12. In order to get maximum carrier fre-
quency transmitter efficiency, it 1s 1mportant

to carefully match the impedance of transformer
Tl to the impedance of the transmission line, as
measured from the 1llne coupling tap. When the
line coupling tuner 1s properly tuned for series
resonance these 1mpedances appear as effective
reslstance. The curves of figure 7 show the re-
lation between this equivalent line resistance
and the line.coupling taps on transformer Tl.For
average open-wire transmission 1lines the eq-
uivalent line resistance 1s about 500 ohms. How-
ever, coaxlial cable of the type commonly used
between the transmitter-receiver and the line
coupling tuner has a characteristic 1mpedance of
about 50 ohms.

13. The next adjustment 1s quite important
Filgures 8, 9, 10 and 11 show the effect of os-
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clllator plate voltage upon the plate currents
ana output currents. These curves have also
been plotted to 1ndicate the product obtalned by
multiplylng the readlngs of amplifier plate cur-
rent milliammeter M1l and carriler output milli-
ammeter M3. The object of thls adjustment 1s to
obtaln a value of oscillator voltage which will
result 1n the maximum of this product. By re-
ferring to the curves, 1t w1ll be seen that as
the oscillator plate voltage 1s increased above
a certaln value, the amplifler plate current de-

creases rather rapldly. It will also be noted
that the carrier output current does not 1in-
crease much after a certaln osclllator plate

voltage 18 reached. The product of these two
currents reaches a maximum under the best oper-
ating conditions. Therefore, the oscilllator
plate voltage tap on resistor Rl 1s to be moved
slightly from 1ts 1nitlal adjustment and the
readings of the milliammeters M1 and M3 observed
and multiplied together as a check for the maxi-
mum value of the product. Regardless of 1nstal-
lation conditions, the amplifier plate current
as read on milliammeter M1l should be within the
1limits indicated 1n the data tables, but the
carrier output current, as 1ndicated on milli-
ammeter M3, may vary quilte conslderably from the
values glven 1f the equlvalent 1line resistance
1s other than 50 ohms. Thils varlation 1n out-
put current willl cause the product to vary cor-
respondingly.

CAUTION: Do not attempt
the line coupling tuner
resonance.

this adjustment until
has been adjusted for

14, If suiltable instruments are available,
the osclllator combined plate and screen current
should be measured by disconnecting the tap
nearest the +B end of Rl and connecting a milli-
ammeter 1n series wilth this lead. This test 1s
not particularly lmportant, but 1t serves as a
convenlent means of checking the equipment atfa
later date 1f trouble develops. However, 1t 1s
of conslderable lmportance that the osclllator
plate and screen voltage be recorded, since this
must be within the 1limits shown 1n order togin-
sure satlsfactory tube 1life.

15. After the above adjustments @re €om-
pleted, carrier should be transmitted from the
remote equipment so that the receiverimayibe ad-
justed for maximum recelver relay Eurreant indi-
cated by milliammeter M2. The ,approximate set-
tings for the recelver primary capacltor C8 and
the recelver secondary capacltor C9, are indicat-
ed by figure 6. It 1s wusually necessary to ad-
just these capacltors slightly to 6btain reson-
ance with the remote signal. It will generally
be found 1mpossible to adjust, these controls by
recelving from the local transmitter, slnce the
slgnal strength 1s so‘great that the receiver
willl tune very broaddy. WAs“a@a'matter of fact the
values shown by thel curve ‘@re wuch more accurate
than the settings/ whi¢h may be obtalned using
the local transmittent When the remote signal
has been tuned 1n, “the recelver relay current
milliammeter M2 should@fbe recorded and then the
test button S2 pressed, and thils current again
recorded for the 1local transmission condition.
This completes they adjustment of the equipment
for normal ¢conditions and all of the blanks in
the fifth column of the adjustment data table
should be¢filled in before leaving the equlpment.
It 1s deslrable to repeat the above adjustments
two or¢thPee\times 1n order to be sure that the
best setitings have been obtalned.

On rare occasions the noilse level on
the transmission 1lnes due to 1lilne-swltching
disturbances or interference from other carriler

Sets\may be great enough to lncrease the recelv-
er plate current above the plck-up value of the
recelver relay element. Thils 1nterference may

be reduced in elther of twu ways, or
blnation of both.

1. By reducing the coupling
L4 and L5 to near 1ts minimum value.

by a com-

between
(Mininum

coupling occurs when the coll axes are at right
angles.

2. By increasing the recelvertube
cathode voltage. The cathode voltage 1s™In-

creased by movling the recelver tap on resistor
Rl toward the +B end of the resistor. This re-
ductlion of 1nterference 1s a matter of trial and
error. As both the desired signal_and interfer-
ence slgnal are reduced by theSe adjustments,
care should be taken that the desdred signal is
not reduced below a safe operating,value of the
recelver relay element.

OPERATION

When this equipment 18 properly in-
stalled and adjusted, i1t may be placed 1n opera-
tion by closing the safiety disconnect switch 1n
the line coupling tuner ‘@md power switch Sl. The
transmission of carrder, is“automatically contr-
olled by the assoclated relays and requires no
attentlon on the part of the operator except
malntenance, as gxplalned 1n a separate section.
The equipment [may dbe taken out of service at
any time by, opening the power and dilsconnect
switches, 1in,whichpcéase, there 1s no power con-
sumed from the ‘supply source and no appreclable
deterloration ) of the equlipment over long perilod
of time.

In“connectlon with the 1nstallation
and malntendnce of thils equipment, several 1in-
struments which are not ordlnarily used for 60
cyele measurements, such as a cathode ray oscil-
loscope, several thermocouple voltmeters and am-
meters, a multi-scale hlgh resistance d-c. volt-
meterfhaving at 1least 1000 ohms per volt, a
multl-scale d-c. milliammeter, a sultable tube

checker, and a wavemeter for carrier frequency
wlll be found very helpful.
MAINTENANCE

After installation, the equipment

should be 1nspected dally for the first week or
two to see that 1t functlons properly and that
nothing overheats. Thls procedure wi1ll permit
the operators to become familiar with the equilp-

ment. After the flrst two weeks, a careful 1n-
spection once every week will be sufficlent.
When these weekly 1nspectlons are made, all

meter readings should be recorded.

Vacuum Tuhes

If any discrepancy of the meter read-
ings 1s noticgd afterpa cgnsiderable periog gf
operation, all of the vacuum tubes should be
checked to see that they are still in good con-
dition. Occaslonally, a defectlve tube will ap-
pear within the first month of operation. In
general, no tube trouble should be experlenced
after thils period until the useful 1ife of the
vacuum tube has explired. Owlng to the wilde var-
latlion in the activity of the equipment, 1t is
impossible to state how 1long the vacuum tubes
may be expected to operate. If a standard type
of tube checker 1s used for testing the vacuum
tubes, the 1limits which are given in the 1n-
struction book covering 1ts use willl usually be
found satisfactory. If no tube checker 1s
avallable, 1t w11l be found satisfactory to
check each of the questlonable tubes 1n the os-
clllator socket VSl which 1s 1n the front right-
hand corner of the tube shelf. In making this
test, tubes which are known to be satlsfactory
should be 1nserted 1n all of the other sockets
and the carrier frequency current into the line
coupling capacltor should be observed for the

-8 -
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Flgure 9
Os@eillator Output Characteristics Using Four

Figure 8
Oscillator Output Characterlistics Using Four

Type 6L6 Tubes (50 ohm load).

Type 25L6 Tubes (50 ohm load).
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Flgure 11
Oscillator Output Characteristics Using Eight

OsciilTator Output Characteristics Using Eight

Figure 10

Type 6L6 Tubes (50 ohm load).

Type 25L6 Tubes (50 ohm load).
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normal osclllator plate voltage which 1s used.
A tube which does not osclllate after applylng
normal heater current for one minute will be
considered unsatisfactory. Also, a tube which,
used as an oscillator does not permit the
equlipment to dellver approximately full power
output should be replaced. No definite end
1imits can be glven because of the wide varia-
tilons 1n transmission efficliencles of various
lines. On short or low loss llnes, tubes can be
used which would be too weak for use on long or
high loss lines.

At the end of each year of operation,
the vacuum tubes should be removed from thelr
sockets and thelr contacts lnspected for pos-

slble dirt or corrosion. If there 1s any dis-
coloration, 1t may be removed by the use of very
fine sandpaper. In order to insure maximum tube
1ife, 1t 1s very lmportant that the resistance
of these contacts be kept to an absolute minimum
If necessary, this cleaning operation should be
performed more frequently than indicated above.

Fuses

Since the fuses.in thils equlpment are
primarily intended to protect only against short
circuits or very severe overloads, they will
probably never fall during the 1life of the
equlipment. It 1s desirable that they be removed
at the end of each year of operation and that
any corrosion which may have occurred, be re-
moved by the use of filne sandpaper.

Resistors

As 1n the case of other components)
the resistors are operated well within thelsr
rating and should not fall during themlife of
the equipment. It 1s desirable that they be re=
moved from thelr clips at the end of each year
of operation, and that any corrosion“which may

have occurred be removed by the Tuase “of filne
sandpaper.
Instruments
At the end of each(year!s operation,
the zero adjustments of 4all imstruments should

be checked. If facllitleg“jare™avallable for
checking the cathode heater ammeter M4 against a
sultable standard, this ,should be done at the
end of each year's operation.q, This calibration
must be made with the_ méter mounted on a 3/32
inch steel panel as In the transmitter-recelver
assembly. The accuragy of|the other lnstruments
is not conslidered ofysufficient 1mportance to
warrant such calibration unless 1t 1s known that
they have been |seriously overloaded, or thelr
indication 1s9belleved, for some other reason,
to be 1ncorrect.

PARTS LISTS

ShippingiLists for Type GO Transmitter-
Recelvers

Stylé 867499 covers equipment for 100 to
150hvolts D.C. supply. It 1s identifled as DL-
7501950 G-48 and includes:

IyTransmitter-Receiver DL-7501950 G-47

1 Accessorlies Package DL-7501950 G-50 which
Includes :

16 - R.C.A. Radiotrons type 25-L-6, Symbol
V-1 to V-8
2 - Neon Glow Lamps 2 Watts 115 Volts
S8-14 Clear Med. Screw Base, Symbol V-9
4 - Puses 6 Amp. 125 V. Bryant Type POR-6,
Symbol F-1 & P-2

-1

1 - Resistor 2000 Ohms, 200 Watts, Sgmbol
R-1

2 - Reslstors 160 Ohms, 200 Watts§™Symbeis
R-2, R-3

1 - Resistor 60 Ohms, 12 Watts, Symbol R-6

1 - Resistor 30 Ohms, 12 Watt#, Symbol R-7

1 - Name Plate #19914

Style 867500 covers equipment for 200-300
volt D.C. supply. It 1s 1identifled as DL--
7501950 G-49 and includes:

1 Transmitter-Recelver/DL-7501950 G-47

1 Accessorles Package,DL-7501950 G-51 which
includes:

8 - RCA Radilotrons,wType 6-L-6, Symbols V-1
to V-4

2 - Neon Glow,Lamps, 2 W. 115 V. S-14 Clear
Med. gScrew\base, Symbol V-9

4 - Puses 6pAmp. 250 V. Bryant #7054 & Cas-
ing #1915, Symbols F-1 & PF-2

1 - Reslstop 5000 Ohms, 200 W. Symbol R-1

2 - Resistors, 80 Ohms, 200 W. Symbols R-2,
R-3

1/- Resilstor, 130 Ohms, 12 W. Symbol R-6

19-fRegistor, 60 Ohms, 12 W. Symbol R-7

1 -Name Plate #19914

1%, Reslstor Assembly, 4 of 880 ohms W-L 8-

1/2 inch D Type 204 Terminals, type 721
mounting in parallel for 220 Ohms total.
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TYPE GO CARRIER CURRENT TRANSMITTER-RECEIVER

ADJUSTMENT DATA FOR 100-150 VOLT EQUIPMENT (FOUR OR EIGHT TYPE 25L6 TUBES)
See Text of instruction book for detailed discussion of following table.

Numbers preceding data refers to text paragraph numbers.

1. With Power Switch S-1 off

Volts Battery (Power Supply) Voltage Outlet PS-l....c.ceevecenseeesenanans
2. With Fuses and Resistors but no Tubes in any Socket
3., Switch 8-1 on

Volts Oscillator Screen & Plate -B to tap on R-1 §approximate adjustment;.

Volts Receilver Tube Cathode -B to tap on R-1 (approxlmate adjustment
4. With Neon Glow Lamp V-9 and Four Front Tubes V-1 to V-4 in Sockets
Adjust R-3 for Amperes Cathode Heater Current M-4...........ccccvvuenvnn....

5. With Front Tubes Out and Four Rear Tubes V-5 to V-8 in Sockets

Adjust R-2 for Amperes Cathode Heater Current M-4 (For Four Tube Operation).

6. With all Eight Tubes V-1 to V-8 in Sockets - Adjust R-2 for Amperes

Cathode Heater Current M-4 (For Eight Tube Operation).......c.cececececcasss

T. With Test Button S-2 Open, M-1 and M-3 Must Be Zero
8. Adjust Recelver Cathode Tap on R-1 for Milllamps. Recelver Relay M-2.

Volts Receiver Tube Cathode -B to tap on R-1 (final adjustment)............
9. Adjust to Desired Frequency Referring to Curves - Data below are for

*9. Frequency 1n K110CYCleS..e.eeeerereonenssnnsscnnns Ceecerssetenns ceees

9. Oscillator Frequency Dial L 1.......................................

# Equivalent Line Resistance in Ohms..... T e
*¥10. Re:eiver Primary Winding L-4........ e teeeeieeeeeeaaes e erereeaeaees
*10. Receiver Secondary Winding L-5......... Cerereeceeean e cone e d
10. Recelver Primary Axis L-4.......cciuinurinnnnns Ceeeeeseaaaas MR .
10. Recelver Secondary AX1S L-5..uitceeeeesososssosrosssssssssossssssihe st

#11. Receiver Primary C-8 Tap on T-1 SFor Four Tube Operation)...,.....oh.
#11. Receiver Primary C-8 Tap on T-1 (For Eight Tube Operation) £ ...\
#12. Output Tap on T-1 sFor Four Tube Operation .......ceeeeeoeesolin. il
#12. Output Tap on T-1 {For Eight Tube Operation)............. N - W - -

13. Adjust Oscillator Plate Voltage Tap on R-1 for Maximum Pkoduct ‘of
Amplifier Plate Current times Carrier Output Current M-1 x M-3...h.......
Milliamps. Amplifier Plate Current M-1 (For Four Tube Operation)...........
Milliamps. Amplifier Plate Current M-1 (For Eight Tube Operation)¥w........
#Milliamps. Carrier Output Current M-3 (For Four Tube Operatidn).i.........
#Miliiamps. Carrier Output Current M-3 (For Eight Tubé Operatlom)..... PPN
#Product M-1 x M-3 & 150 gFor Four Tube Operation)..f....heceeeececcecncnns
#Product M-1 x M-3 + 500 (For Eight Tube Operation)........................

14. Disconnect Tap on R-1 nearest hinged edge ofy Panel and insert
Milliammeter
*Milliamps. Osclllator Plate Gnd SCreen....ceeeeeomesooliiecoscscsososssssnses
*Volts Oscillator Plate & Screen -B to Tap on R-X (finalVadjustment).......

15. With Carrier from Remote Transmitter, AdjustyRecelver for Maximum
Recelver Relay Current M-2.

*Recelver Primary Capacitor Dial C- 8 . Y O [P e
*Recelver Secondary Capacitor Dial C- 9.....................................
Milliamps. Receiver Relay current M-2 (RémotepTransmitter Test)...... ceesns

15. With Test Button S-2 Closed.
Milliamps. Receiver Relay Current M-2¢(Local Transmitter Test).......oc....

Repeating 13 to 15 readings above #lth Handset HS-1 in Jacks J1 and J1A and
Handset Button Pressed closed.

Milliamps. Amplifier Current M-1 gFor Four Tube Operation)........coeeeeee.
Milliamps. Amplifier Current M&1 (For Eight Tube Operation).............. .
#Milliamps. Carrier Output Curredt M-3 (For Four Tube Operation)..... ceeeen
#Milllamps. Carrier OutputhCureént M-3 (For Eight Tube Operation)..........
#Product M-1 x M-3 ¢ 150 éFor FOUT Tube Operation)....cceeeeeeecenecnoeennes
#Product M-1 x M-3 : 500 (For ‘Eight Tube Operation)............... e
Milliamps. Recelver Relay/Current M-2 (Local Transmitter Test).............
Volts Extra Modulator)Bifis across C-12. feseesseseseaeanes cesesesans .o

Milliamps. Total Load on Battery, Standby gFor Four Tube Operation)........
Milliamps. Total Load on Battery, Standby (For Eight Tube Operation)..... .
Milliamps. Total Load on Battery, Transmitting sFor Four Tube Operation)...
Milliamps. Total Load on Battery, Transmitting (For Eight Tube Operation)..
Add 50 Milliamperes to ‘Transmitting loads above when the communication hand
set push-button)ls closed.

* These values Vafy with frequency. 8See Curves.
# These valueshvary with equivalent line resistance. See Curves.
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Max. Min.
150 100
4y 26
25 15
.296 .268
.296 .268
.592 -535
.10 401
25 15
101 99
85 75
55 45
Total Tap
Total Tap
100 75
100 75
7 6
9 8
7 5
10 8
133 87
400 260
390 360
670 510
375 165
600 270
21 8.5
55 20
87 77
87 77
30 10
35 10
106 70
310 210
310 235
525 400
250 110
400 180
28 10
14 10

Norm.
125
2
.282
.e82
564

.05
20

100
80
50

Total

Total

88

O OO

113
340

585
250
400

14
35

82
82
15

22

88
260
270
460
167
267

12

362
662
506
1026

Actual



TYPE GO CARRIER CURRENT TRANSMITTER-RECEIVER

ADJUSTMENT DATA FOR 200-300 VOLT EQUIPMENT (FOUR OR EIGHT TYPE 6L6 TUBES)
See Text of instruction book for detailed discussion of following table.
Numbers preceeding data refer to text paragraph numbers.

1. With Power Switch S-1 off

Volts Battery (Power Supply) Voltage Outlet PS-l.......c000uun Ceerereceaaaas
2. With Fuses and Resistors but no Tubes in any Socket ....... cessencns
3. Switch S-1 on

Volts Oscillator Screen & Plate -B to tap on R 1 (approximate adjustmentg.

Volts Recelver Tube Cathode -B to tap on R-1 (approximate adjustment
4. With Neon Glow Lamp V-9 and Four Front Tubes V-1 to V-4 in Sockets
Adjust R-3 for Amperes Cathode Heater Current M-4................... [P

5. With Front Tubes Out and Four rear Tubes V-5 to V 8 in Sockets
Adjust R-2 for Amperes Cathode Heater Current M-4 (For Four Tube Operation).

6. With all Eight Tubes V-1 to V-8 in Sockets - Adjust R-2 for Amperes
Cathode Heater Current M-4 (For Eight Tube Operation)..... P

7. With Test Button S-2 Open, M-1 and M-3 Must Be Zero

8. Adjust Recelver Cathode Tap on R-1 for Milliamps.Receiver Relay M-2

Volts Receiver Tube Cathode -B to tap on R-1 (final adjustment).......... e
9. Adjust to Desired Frequency Referring To Curves - Data below are for
*9. Frequency in Kilocycles.......... Cesesesesesesanans R O
9. Oscillator Frequency Dial L-1l........... ceteenaran PP . e

# Equivalent Line Resistance in Ohms...... ciecesesaseann ceeseseass < -
*¥10. Recelver Primary Winding L-4............ e e Y o Y
*10. Recelver Secondary Winding L-5.......... Ceeesasessasans T A T
10. Receiver Primary Axis L-4...... e idreeieeeae e NN WAd &7
10. Recelver Secondary Axis L-=5....icitieteescscensonnsnnsns ...
#11. Receiver Primary C-8 Tap on T-1 (For Four Tube Operation) Qe
#11. Recelver Primary C-8 Tap on T-1 (For Eight Tube Operation) ..... AN
#12. Output Tap on T-1 (For Four Tube Operation)......... e N
#12. Output Tap on T-1 (For Eight Tube Operation).........................

13. Adjust Oscillator Plate Voltage Tap on R-1 for MaximumjProduct of
Amplifier Plate Current times Carrier Output Current M-I} x M-3
Milliamps. Amplifier Plate Current M-1 (For Four Tube Opera&tion)............
Milliamps. Amplifier Plate Current M-1 (For Eight Tube Operation)...........

#Milliamps. Carrier Output Current M-3 (For Four Tube Operation)........ e
#Milliamps. Carrier Output Current M-3 (For EightpTube Operation)..... ceeaen
#Product M-1 x M-3 # 200 (For Four Tube Operation)........;.................
#Product M-1 x M-3 & 400 tFor Eight Tube Oper8tion).........vevevevenennn .o

14. Disconnect Tap on R-1 nearest hinged edgefof Panel and insert
Milliammeter
*Milliamps. Oscillator Plate and Screen..... Q..o ceceeeeserosonsossssnnnns
*#Volts Oscillator Plate & Screen -B to Tapgen R=21 (final adJustment)........

15. With Carrier from Remote Transmitters Adjust Receiver for Maximum
Recelver Relay Current M-2.

*Recelver Primary Capacitor Dial C-8.4.... Qo cesesseassanns sessesvessessnne

*Recelver Secondary Capacitor Digl C-89....5 . ctceeeerecsenssnnasannns PP .o

Milliamps. Receiver Relay Current M-2 (Remote Transmitter Test) e
15. With Test Button S-2 Closed.

Mi. iamps. Receiver Relay Current M-2 (Local Transmitter Test)........... cen

Repeating 13 to 15 readings aboye vith Handset HS-1 in Jacks J1 and J1A and
Handset Button pressed closed.

Milliamps. Amplifier Current M-1 sFor Four Tube Operation)..... [
Milliamps. Amplifier Current M-1) (For Eight Tube Operation).................
#Milliamps. Carrier Output Current M-3 SFor Four Tube Operation)............
#Milliamps. Carrier OutputhCurrent M-3 (For Eight Tube Operation)...........

#Product M-1 x M-3 : 200 §For Four Tube Operation)..........................
#Product M-1 x M-30: 400/ (For Eight Tube Operation).....s...eeeceecencacnsan
Milliamps. Recelyer RelaymCurrent M-2 (Local Transmitter Test)....ocveuun...
Volts Extra Modilator Bias across C-12.......c0000s000ses Ceseseseanann [

Milliamps. Total Koad oh Battery, Standby §For Four Tube Operation).. cee
Milliamps. Total¥Loadfon Battery, Standby (For Eight Tube Operation)........
Milliamps. Total Load on Battery, Transmitting sFor Four Tube Operation)....
Milliamps. Total Load on Battery, Transmitting (For Eight Tube Operation)..
Add 50 MiIliamperes to Transmitting loads above when the communication hand-
set push- button is closed.

* These(jvalues vary with frequency. See Curves.
# These values vary with equivalent line resistance. See Curves.
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Max.

300

88
50

.888
.888
888

.10
50

101
85
55

Total
Total
100

[eeTe)YooXo))

153
400
550
950
380
900

27
110

87
30
35

106
310
440
760
250
600

18

Min.

200

52
30

-804
2804
2804

.01
30

99
75
45
Tap
Tap
75

]
oUW,

87
260
400
700
180
500

10
4o

7
10
10

70
210
320
560
120
330

10

14

Norm.

250
70
40

.845
.846
.846
.05
40

100
80

50
Total

Total

[ecoc]
U U o

113
340
475
825
270
700

17
70

82
15
22

88
260
380
660
180
470

16

950

950
1097
1317

Actual
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TYPE GO CARRIER CURRENT TRANSMITTER-RECEIVER

COMPONENT PARTS OF TYPE GO TRANSMITTER-RECEIVERS

Name

Oscillator Tank
Osclllator Tank
Oscillator Tank
Oscillator Flate
Amplifier Grid
Amplifier Grid
Cathode By-pass
Recelver Primary
Recelver Secondary
Recelver Plate
Bias Filter

Rec. Speech Filter
Microphone By-pass

2 x

.001
.001
.005
.5 Mfd. 400 wv
.001
.5 Mfd. 400 WV

Rating
CAPACITORS

.02 Mfd. 600 WV
.02 Mfd. 600 WV
.02 Mfd. 600 WV
.025
.0005 Mfd. 600 WV
.0005 Mfd. 600 WV

Mfd. 600 WV

.25 Mfd. 500 W.V
Mfd.

Mfd.

Mfd. 600 WV

Mfd. 600 WV

FUSES

F-1 (For 125V Equip.) Plug 6 A. 125 V.
F-2 (For 125V Equip.) Plug 6 A. 125 V.
F-1 (For 250V Equip.) Cartridge6t A. 250 V.
F-2 (For 250V Equip.) Cartridge6 A. 250 V.

FUSE SOCKETS
F3-1 Receptacle Med. Screw
FS-2 Receptacle Med. Screw

INDUCTANCES,
L-1 Oscillator Variometer .17-1.7 M.H.
L-3 Plate Reactor 50. M.H.
L-4 Recelver Primary 11. M.H.
L-5 Recelver Secondary 11. M.H.

. METERS
M-1 Amplifier Plate 500 MA
M-2 Recelver Relay 50 MA
M-3 Carrier Output 1.0 Amp.
M-4 Cathode Heater 1.0, Amp.

*Calibrated for use on 3/32 inch thick Steel Panel.

PS-1

:JEU:U:U:U:U:JSUSU:U:U:U:U‘:U';U:U';U
]
D—‘P—‘I—'F"CD\]\IO\O\W-F—'\N\NI\)I\)I—'O—'

-15
-16
-17
-18

Convenilence Outlet

Potentiometer
Potentiometer
Cathode Heater
Cathode Heager
Cathode Heater
Cathode Heater
Amplifier Grid
Amplifier Grid
Amplifier Cathode
Amplifier Cathode
Amplifier Cathode
Ampldafier Cathode

to R-13 "Parasitic

Osedilator Grid
Oscillator .Grid
MIerophone
Microphone

PLUG SOCKET

10 Ap7250 V.

For
For
For
For
For
For

RESISTORS

125V Equip. 2000 Ohms
250V Equilp. 5000 Ohms
125V Equip. 160 Ohms
250V Equip. 80 Ohms
125V Equip. 160 Ohms
250V Equip. 80 Ohms

50,000 Ohms 1 W.
50,000 Ohms 1 W.

For
For
For
For

125V Equip. 60 Ohms
250V Equip. 120 Ohms
125V Equip. 30 Ohms
250V Equip. 60 Ohms

1000 Ohms, 1W.
10000 Ohms, 1 W.
10000 Ohms, 1 W.
1850 Ohms

2200 Ohms

-1 -

Designation

Type 9H-11020
Type 9H-11020
Type 9H-11020
Type 9-11025
Type 9-13050
Type 9-13050
Type HC-1075

Type XR-1000 PS Mycalex Ins.
Type XR-1000 PS Mycalex Ins.

Type 9-11050
Type HC-3217-1
Type 4-12010
Type HC-3217-1

POR-6
POR-6
#7054 & Casing #1945
#7054 &yCasing #1945

H-715
H=715

Dwg. 7605336G-1
L-332757

Dwg. 7406582 G-1
Dwg. T406582 G-1

Type UX-35 S#1007168*
Type UX-35 S#loo71&2*
Type UT-35 S#1159644*
Type UX-35 S#1007040*

#4725

8-1/2" D Bare Side 2-604
Bands Type 307 Ferrules

Type GS
Type GS

1-3/8"T Type 300Ferrules

Type GS

Type GS

Type GS

2"D Type 205 Term.
Type 754 Mtg.

Supplier

HUL UL U

[eXoXoXoloNeoRoXo Xo]
EECT
[STi e

OQ(?O
ooou

Bryant
Bryant
Bryant
Bryant

Bryant
Bryant

nEE=

N

Bryant

. e ctcte o @
L"L"L"ggt"t"t"t"t‘t"
K

snnLuERRE RN

w.L.



TYPE GO CARRIER CURRENT TRANSMITTER-RECEIVER

Symbols Name Rating Designation ' 1is
SAFETY GAP
SG-1 Protector Dis: §#949357
Mica S#948956
SWITCHES
S-1 Power 10 A. 250 V. #3952 Bryant
s-2 Test Button 1M1B _ S#511813 Y W
TRANSFORMERS
T-1 Output 50-150 KC 275/120 V. L-340113 W
T-2 Microphone 1:15 L-340176 W
VACUUM TUBES_
V-1 to V-8 Radilotron Beam For 125 V. Equip. RCA
V-1 to V-8 Radilotron Beam For 250 V. Equilp. RCA
V-9 Neon Glow Lamp 2 W. 115 V. Med. Screw bace W
VACUUM TUBE SOCKETS
VS-1 to VS-8 Wafer Octal. 14 Cinch
vVS-9 Neon Glow Lamp Med. Screw - Bryant
K-1 Modulation 1 A. 300 V. Serles AQA Spec. Z-6020 A.E.
J-1 Modulation 1 Ckt. CAT #DC-26 A.E.
J-1A Modulation 1 Ckt. & 1 Block Ckt. CAT #DC-27 A.E.
COMM!

HS-1

(Not supplied as p arrier.éet equipment)
Telephone Monophone ”‘,ﬂ' S#1268027 W
4 CATION ﬁESK HAND SET
(To be wired from the switchbcard pan 5} igure 3 - not supplied as part of the Carrier Set Equipment.)

HS-2 Telephone Monophone & Desk S#1268028 W
The Westlnghouse Electric fand nufacturing Company 1s prepared to supply any of the listed
parts for use 1n servicing thiés eQuipment. Orders should specify that they are for Type GO Trans-
mitter-Recelver and mentlon th 1 symbol. All orders must specify the rating as well as the
Supplier s designation. Papts dicated as having suppllers other than Westlinghouse Electrlic and
Manufacturing Company may, be der direct from the manufacturers. The addresses are as follows:
Card - Allen D. Cardwell Co. Cinch - Cinch Mfg. Co.
81 Prospect St. 2339 W. Van Buren St.
Brooklyn, N.Y. Chicago, Illinoils
C-D - Cornell Dubil . Corp. Bryant - Bryant Electric Co.
South Plainf J. ’ Bridgeport, Conn.
A.E. - Electric Sales Co. W-L - Ward Leonard Electric Co.
Mt. Vernon, N.Y.
Stack - Stackpole Carbon Cn.
RCA - St. Marys, Pa.

Harrison, N.J. W - Westlnghouse E.&M. Co.

L 4






I.L. 41-643

%stinghouse

SLEET DETECTION EQUIPMENT

FOR

TYPE GO CARRIER CURRENT TRANSMITTER-RECEIVER
INDOOR OR OUTDOOR MOUNTING

INSTRUCTIONS

These 1nstructions are supplementary
to I.L. 41-640 for the Outdoor Type Sets and to
I.L. 41-641 for the Indoor Type Sets and concern
the addition of sleet-detectling equlpment.

A sleet 1ndicatlion 1s obtalned by re-
duclng the normal recelved signal so that the
carrler recelver tube operates at the top of the
linear slope of 1ts curve. This means that any
further decrease 1n the recelved signal because
of sleet formation on the protected transmission
line 1s 1ndicated by &a reduction in the re-
celver plate milliammeter (M2) reading. For
sleet detectlon 1t 1s necessary for the operator
at the distant statlon to send carrier over the
transmission 1line by pressing his Test Push
Button elther at the carrler set or at the
switchboard panel. At the same time the loCal
operator must press the Sleet Detectlean Push
Button on his switchboard panel, and conmpare, the
recelver plate milliammeter (M2) with 4 prewvilous
reading taken during normal operatiomwdthout
sleet conditlons.

1. The modifications madegin the car-
rler set consist in the addition of & ‘eontactor
switch relay (CS) operated by the Sleet Detec-
tion Push Button thru an additiomal (terminal on
the carrier set marked S. This reday 1s ener-

glzed by 125 V. d-c thru®a series  resistor of
2000 ohms (5000 ohms for ‘@50 Wi d-c). The
normally closed contact of thepCS relay and an
adjustable 20,000 ohmyresistor 1n parallel are

connected 1n the primary ofythe recelver tube
control grid cilrcult. During normal operation
this back contact shorts out the resistor and
the performance 1s as described 1n the standard
instruction book. Durings the perlod when the

Sleet Detection Push Button 1s depressed, the C3

relay contact®lls ©open and the 20,000 ohm re-
sistance 1s lnserted 1n the recelver grid cir-
cult to reduce ‘the recelved signal.

2. QGAfter 1installation, the 20,000 ohm
reslstor should be adjusted to reduce the re-
celyer [ plate?current to the proper value to de-
tectisleet.. This 1s determined by slowly in-
creaslng the reslstance from zero ohms, and
watching pthe detector tube plate current. It
wlll, gradually decrease a few mllliamperes at
first, then suddenly drop off more rapidly. The
proper adjustment 1s the polnt where the rapid
drop, beglins. This adjustment should be made on
a Clear dry day when there 1s no possibility of
sleet or excesslve molsture.

Sleet detector readlings should be
taken frequently to determine 1f there are varla-
tlons due to factors other than sleet. In this
way, sufficlent 1nformatlon can be obtalned to
properly I1nterpret readings obtalned during
normal or sleet conditlons.

. The adjustments on the CS relay
are as follows: Adjust the two nuts on the bot-
tom of the fixed shaft so that the plunger has
1/8 inch travel after the lower contact makes.

.The plunger should have 1/64 inch travel in the

opposlite dlrection after the upper contacts
make . Thls adjustment can be made by screwlng
down the core screw on top of the switch untill

the upper contacts are just able to make as the
plunger hits the upper stop. Then back off this
screw 1/2 turn and lock 1in place. The element

should pick up at 75 volts for a 125 V. set, and
150 volts for a 250 V. set. Its coll resistance
1s 1160 ohms.

e mu-—:—w——w
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