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TYPE GO CARR I ER CURRENT TRANSM I TTER-RECE I VER 

SAFETY WARNING - ALWAYS OPEN SAFETY DISCONNECT 
SWITCH S3 NEAR LINE TUNING COIL L6 BEFORE TOUCH­
ING TAPS ON COIL L6 OR TRANSFORMER Tl. 

A PPLICATION 

The type GO transmitter-receiver was 
de signed primarily for carrier current relay 
operation. The relay circuits are arranged s o  
that carrier is transmitted over a line section 
to prevent the tripping of breakers on external 
faults. All the carrier equipments on a single 
line section operate at the same carrier fre­
quency so that when any one or more tran�mitters 
are energized, all of the receivers respond. 

Besides relaying , the carrier channel 
may also be u sed for one other of the following 
service s: telemetering and automatic load con­
trol, remote tripping , supervisory contro l ,  o r  
voice communication. The connections of the ad­
ditional equipment required for the se service s 
are such that the carrier relays always have 
control or the channe l. The carrier sets are 
equipped with a plug ja�k outlet into which a 
telephone hand set may be plugged for point-to­
point voice communication. 

CONSTRUCTION AND OPERATION 

The type GO carrier transmitter-re­
ceiver components are mounted on a vertical 
panel (figure s 1 and 2) and housed in a weather­
proof cabinet for outdoor mounting. The sets 
are identified as follows: 

Style #867386 for 100-150 volt d-e. power supply 
Style #867387 for 200-300 volt d-e. power supply 

The se sets contain all the component 
parts nece s s ary for converting d-e. power into 
carrier frequency power (50 to 150 kilocycles) 
for transmi s s ion, and also for converting re­
ceived carrier frequency power into d-e. for 
re lay operation. The transmitter-receiver unit 
weighs approximate ly 95 pounds. 

The vertical pane l is approximately 12 
x 32 inches and is hung by trunnions on the 
right-hand side. It may be swung open or com­
pletely removed from the cabinet as desired. 
Looking at the front of the panel the various 
instruments and dials are identified by individ­
ual name plates and on figure 1 by numbers which 
designate the component parts in the wiring 
diagram , figure 3, and throughout the text. 

/ 

Two shelves extend from the rear of 
the vertical papel, one near the top and the 
other near the bottom. A shield panel connects 
the two shelve s and separates the transmitter 
section on the left side of the panel , figure 2 ,  
from the receiver section o n  the right side of 
the panel. The location of the various compon­
ents mounted on the rear of the panels are shown 
in figure 2. The arrangement of pa�ts provide s 
good heat distribution and acce s sibility as well 
as the nece s sary electrical shie lding. 

A complete discussion of the operation 
of vacuum tubes in the transmitter-receiver cir­
cuit s is beyond the scope of this book and the 
reader is invited to consult one of the many 
radio. text books if a discussion of the princi­
ples involved is de sired. Those who are suffic­
iently intereste.d to pur-sue such a study will 
find that the circuits involved in this trans­
mitter-receiver are conventional and that so far 
a s  po ssible they have been simplified by the 
omis sion of all unnece s sary components. The 
Co lpitt s oscillator circuit is so proportioned 
that one-half of the high frequency vo ltage out­
put from the plate of the tube is coupled back 
to the grid for excitation purposes. Since 

there is no d-e. bias vo ltage applied to the 05-
clllator tube under .transmis sion conditions., an 
appreciable amount of grid current flows while 
this tube is o scillating. However, the same 
grid excitation vo ltage applied to the amplifier 
tubes cau s e s  a negligible amount of grid current 
because of the fixed d-e. bias provided. The 
amplifier tube s  are, therefore operating in the 
mode described as Cla s s  A operation. It is not 
neces sary for the users of this equipment to be 
thoroughly familiar with the operation of this 
circuit , but such a knowledge will aid in secur­
ing the best pos s ible operation. Tho se princi­
ple s which it is considered e s s ential that the 
user understand are de scribed in the appropriate 
section of this book. 

The type GO transmitter-receiver con­
nections are shown schematically in figure 3. A 
single oscillator tube Vl is used to generate 
carrier frequency vo ltage which is amplified 
either by two tubes V3 and V4 in the push-pull 
circuit, or if de sired,  by six tubes V3 to V8 in 
a push-pu�l parallel connection. The receiver 
circuit utilize s a single vacuum tube V2. The 
oscillator tube operate s in conjunction with the 
frequency determining circuit s Ll,Cl, C2 and C3. 
Direct current grid and plate voltage s are sup­
plied through re sistor Rl5 and reactor L3. Cap­
acitor C4 is used to prevent short-circuiting 
the se voltages. The carrier frequency•vo ltages 
acro s s  capacitors Cl and C2 are equal, but of 
oppos ite phase ,  and are applied to the grids of 
the amplifier tubes through capacitors C5 and 
c6. The nece s sary d-e. bias voltage for the se 
grids is supplied through re sistors R4 and R5. 
The sole purpose of resistors R8 to Rl3 is to 
prevent undesirable interaction among the ampli­
fier tubes. 

The plate circuits of the se amplifier 
tubes are connected to the primary transformer 
Tl which is an iron-cored transformer operating 
at carrier frequencie s. The secondary of this 
transformer is de signed to supply a resistance 
load of any value between 50 and 500 ohms. By 
making the inductive reactance of the reactor L6 
and variometer L7 equal to the capacitive react­
ance of the line coupling capacitor, serie s re­
s onance is obtained and the load on transformer Tl is a pure resistance . 

The secondary of transformer Tl also 
serve s as an auto transformer for the received 
signals and supplie s energy to the primary tuned 
circuit of the receiver formed by capacitor C8 
and inductance L4. This circuit, when properly 
adjusted , is series resonant. The action of the 
neon glow protector lamp V9 is primarily to de s­
troy this series re sonance when local signals 
are received so that the voltage acro s s  induct­
ance L4 never exceeds approximately 150 volts. 
The current through the neon glow lamp is limit­
ed by the relative ly high reactance of capacitol' 
r.8. 

fhe receiver secondary circuit con­
sisting of capacitor C9 and inductance L5 de llv­

iivers the carrier frequency voltage directly 
to the control grid of vacuum tube V2. This 
arrangement increases the receiver tube plate 
current by about 6 milliamperes during the re­
ception of large carrier frequency signals. This 
tube V2 normally (stand-by conditions) has a 
sufficient b�&s voltage applied between its 
cathode and its grid so that no plate current 
flows. A received signal over comes this bias 
and causes plate current to flow through the re­
ceiver relay. 

- 2 -www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



· .. . , 

(D .-<.: �� 
cC4 f-1 0 

�.· 5 ·-� � .. 
,J "'" 

"-· '-� -�:- t�-
'-' ::: �:; . 1 
q ··- -� ·• �� � i"' ;) 
•":) � ,,, C_) 

. '-' tt j ..t 

�:;;���:� 
·-· ,....., q 
'-I- Q u; 
h• ;-.1 4 �I 
:.J () <..._ 

-� :1 ;� ;-j �� :t\ :·) -� .,. 
? .. �;·g�·� 

R-Je--..J-­

L";&--+--

\ 
.. -� 

.TUBE. PL.AJ� TA!=' . 

. ,. i 

\ 

Figure 2 
Rear Views of Transmitter-Receiver ( Cabinet removed ) 
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TYPE GO CARR I ER CURRENT TRAMSMITTE«-RECEI VER 

125 VOLTS d.e. SUH'LY 5/15 WATTS OUTPUT 
250 VOLTS d. e. SUPPLY 

10 WATTS OUTPUT 
250 VOLTS d.e. SUPPLY 

30 WATTS OUTPUT 

(REMOVE JUMPER SHOWN 
IN fiGURE 3) 

F"OR VOICE COMMUNlCATION MAKE THE ADDITIONAL EXTERNAL 
CONNECTIONS SH OWN IN F"tGURE 3. 

*CON NECT T O  220 OHM RESIS TOR AT SWIT CHBOARD THEN TO 
POSITIVE OF" STATION BAT TERY. 

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

The potentiometer resistor Rl is used 
to adjust the oscillator and receiver tube volt­
ages to the proper values.. Cathode resistors R6 
and R7 automatically provide the proper bias for 
the amplifier tubes. Milliammeter Ml is used 
to check the current output of the amplifier 
tubes. The cathode heater current is read by 
the ammeter M4, and is adjusted by r.esistors R2 
and R3. These circuits are arranged so that 
either two or six amplifier (total of either 4 
or 8) tubes may be used as required for a 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 as indicated on the 
4iagram are provided to pre,vent possible damage 
trom lightning or switching surges. Disconnect 
switch S3 is provided to protect the person mak­
ing adjustments on tuning coil L6 and transform­
er Tl. It should always be opened before making 
such adjustments. 

Switch Sl and fuses Fl and F2 com­
pletely isolate the ·equipment from the power 
supply voltage except that the convenience out­
let PS-1 is still energized. Test button S2 is 
arranged so that it normally shunts carrier out­
put milliammeter M3, but this shunt is removed 
when the button is pressed to check the trans­
mitter. 

Point to Point Voice Communication 
Point-to-point voice communication is 

possible from the carrier set by plugging a tel­
ephone hand-set in jacks Jl and JlA. If desired 
a duplicate set of jacks may be located on the 
switchboard, or a desk-type telephone set locat­
ed on the station 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· 

- 5 -

The modulating components of the car­
rier set are the microphone transformer T2; the 
relay Kl; the grid-bias resistor and condenser 
Rl6 and Cl2; telephone jacks Jl and JlA; relay 
resistors Rl7, Rl8; and condensers Cl3, Cl4. In 
the 100 to 150 volt carrier sets the resistor 
Rl8 should be shorted out as shown in figure 3. 
When communication is desired, the operator 
plugs his hand-set in jacks Jl and JlA and sig­
nals the distant operator by pressing the push 
button on the telephone set. This starts car­
rier by energizing relay Kl which closes its 
contacts lKl. Contact lKl connects negative to 
the oscillator tube cathode circuit thru termin­
al K. Starting carrier rings the carrier alarm 
bell at the distant station. Plugging in the 
telephone hand-set will disconnect the local 
alarm bell to prevent it from ringing during 
communication or when signalling the distant 
s'tation. This is done 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 his push 
button on his hand-set. The distant operator 
plugs in his hand-set and talks to the first 
operator after closing the push button on the 
hand-set. www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



·TYPE GO CARR I ER CURRENT TRANSMI TTER-RECE I VER 

While the initiating operator is talk­
ing, the distant operator should listen but not 
close his hand-set push button. If both opera­
tors c·lose the hand-set push button at the same 
time, communication is difficult because of a 
heterOdyne signal being s�t up. The speaking 
operator only should push the hand-set button 
while talking and when he de sires 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 s tation battery thru the relay Kl, Rl7 and 
RlB. The relay contact 2Kl modifies the bias 
connections of the amplifier tubes by' discon­
necting the bias re sistors R4'and R5 from -Band 
connecting them thru the secondary of the ·micra­
phone transformer T2 .to the modulator grid bias 
resistor Rl6 arid condenser Cl2. This transfer 
increases the o scillator tube grid leak to ap­
proximately twice its normal value and reduce·s 
the oscillator output very s lightly in order to 
produce the neces sary bias to the amplifier tube 
grids. Modulation by the grid bias variation 
method is then po s sible. Talking into the mi­
crophone sets up voice" frequency current s which 
circulate thru the microphone, condenser Cl4 and 
transformer T2 primary circuit. The se currents 
are transformed thru the.microphone transformer 
T2 to modulate the carrier frequency output. 

The received .. signal is ·demodulated bY 
the receiver tube,·· V2; and pas ses thru the hand­
set e�r phone s from the receiver tube plate thru 
milliammeter M2 and condenser Cl3 to -B. 

INSTALLATION AND ADJUSTMENT 

Instal lation 

The type GO transmitter-receiver 
equipment as supplied include s an acce s s ory 
package in addition to the main cabinet. The 
items received should be ·carefu lly checked 
against the parts list which will be found in a 
later s ection of this book and also against the 
order or requisition for the equipment. Any 
shortage should be reported immediately to the 
transportation company, and the neare st 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 transmitter-receiver set should 
be mounted as near as pos sible to the line coup­
ling capacitor. If a pedestal type coupling 
capacitor is us ed, it wil l  generally be found 
convenient to mount both units on the same stee1 
structure. In this case, the lead-in bushing is 
to be installed on the side of the cabinet which 
i s  used for connection to the coupling capaciton 
Figure 14 shows the outline dimensions of the 
transmitter-receiver cabinet. 

The lead-in wire connects the coup­
ling capacitor to the transmitter-receiver set. 
It should be run thru the lead-in bushing and 
connected to the terminal marked "Line" near the 
disconnect switch S3. The insulation of the 
lead-in cable with respect to ground must be 
much better than is ordinarily emp loyed for the 
voltage which exists between the se points, as it 
effectively shunts the. reactive elements of a 
resonant circuit at carrier frequency. The imp­
edanc�of this resonant circuit is several 
thousand ohms and leakage resulting from rain, 
snow, s leet, too long a lead-in wire, or too 
many supporting insulators will tend to reduce 
the power output of the transmitter and reduce 
the sensitivity of the receiver. This lead 

- 6 -

should not be enclosed in a conduit, since the 
capacitance of the lead to the ground .should be 
kept as small as po s sible. A cable insulated 
with a high-grade rubber and suitable for at 
least 7500 vo lt service is recommended. The 
actual current carrying capacity o.r this conduc­
tor need not exceed #14 gauge wire. However, 
for mechanical reasons a s omewhat larger size 
will usually be desirable. A suitable length of 
#12 cable (19 strands of. •0185 wire) with a.rub­
ber, in:;!Ulation .308 inche s thick is supplied 
with t;he ·coupling capacitor for connecting the 
c.oupling capacitor to the . · carrier set. If a 
pedestal type' coupling capacitor 

'
is used, it is 

recommended that a copper bd!fding cable be con­
nected from the gPoUnded · frame of the coupling 
capacitor to the transmitt·er-receiver cabinet. 
This bonding conduCtor should be placed parallel 
with the carrier frequency lead and spaced at 
least one foot from it. Figure 5 shows a 
typical installa.tiop of the transmittei··-recciver 
set and coupling ca�acitor. 

The neces sary connections from the 
transmitter-receiver to the switchboard or power 
supply are to be made in a suitable conduit in­
stalled in the knock-out in the bottom of the 
transmitter-receiver cabinet. Number 12 gauge 
wire.is recommended ror the se connections. Be­
fore ac.tua.lly making these connections, the 
detailed installati.on diagram should ,be compared 
with the external connection diagrams of figure 4 to be. sure that there is .no. conflict. 

Do not insert any of the tubes or 
fus e s  in the transmitter-receiver unit until 
the fol lowing sections dealing with circuit ad­
justments have been read through vel'Y careful ly. 

Circuit Adjustments 

The first consideration when putting 
this equipment into operation will be the chofce 
of carrier frequency. Prior to shipment, the 
equipment is very carefully te sted and adjusted 
for operation at 100 kilocycle s with a 0. 001 Mfd 
coupling capacitor, 500 ohm equivalent line re­

IGHTNING 

BUS 

Figure 5 

PROTECTED TRANSMISSI ON LINE 

5 KV. CLASS 
INSULATOR 

.• 

Typical Installation & External Carrier Frequency 
Connections of the Transmitter-Receiver. www . 
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TYPE GO CARR I ER CURIE.T TR�SM I TTER-RECEtf£1 

sistance , 125 or 250 volt battery , Rfld all eight 
vacuum tubes .  

Tables of adjustment .data and curves 
covering the operation of the equipment under 
all normal conditions are included as an aid to 
making adjustments. These tables cover the ad­
justment of the equipment as shipped from the 
factory. If conditions in the field differ from 
the final factory adjustment conditions , it will 
be neces sary to refer to the curves of figures 6 
to 13 and . vary the adjustments accordingly. Some 
of the values in·the table should be the same 
for all installations and , therefore , no curves 
are given for these quantities. Separate tables 
are given for 125 volt operation and for 250 
volt operation ,  even though many of the values 
in both tables are the � .  Type 25L6 tubes 
are to be used for 100 to 150 volt operation and 
Type 6L6 , for 200 to 300 volt o peration. During 
the preliminary adjustments , all eight tubes of 
the correct type should be used until the equip­
ment is operating satisfactorily. After the 
adjustments are complete, if it is found that 
all of the available power is not required , four 
of the tubes may be removed and certain of the 
adjustments as indicated below changed accord­
ingly. The connections shown in figure 4 should 
ais o  be changed if 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 outputs shown. 

Normal Battery Load 
Type No. Heater Supply .Amperes Normal 
Tube Tubes Conn. Volts St.andby: Trans. Output 

25L6 4 Series 125 ·362 . 506 5 

25L6 8 2 groups125 
parallel 

. 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 
is closed. 

The adjustment procedure will follow 
the tabulation as closely as po ssible and , there­
fore , it is important to become thoroughly ·fam­
iliar with the tables. Five columns are includ­
ed in these tables: the first column indicates 
the control; instrument or quantity to be check­
ed: the second column indicates the maximum 
value which is permissible; the third column­
indicates the minimum value which is permis s ible 
the fourth column indicates the normal value of 
the quantity; and the fifth column should be 
filled in at the time of installation to indi­
cate the actual value which was obtained. This 
last column is of great importance and should 
always be filled in just as soon as the equip­
ment is installed. 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 line in the adjustment data 
table is the power supply or battery voltage 
which is to be measured at the terminals of the 
equipment by connecting a voltmeter into the 
convenience outlet PSl , which is marked VOLTAGE. 
The actual value of this voltage should be ent­
ered on the line in the fifth column of the data 
table. The limit s given on these quantities are 
intended to include the maximum variation in 
power supply voltage , as indicated. It should 

be observed that the maximum and minimum varia­
tions of the values in the table are not all the 
same percentage. This means that with the act­
ual normal voltage at PSl , the various circuit 
components can be adjusted within all the limits 
given, but once the normal voltage is establish­
ed , it should not be permitted to fluctuate .ore 
than + 5�-. 

2. If the supply voltage is within tne 
limits shown, the fuses and resistors should be 
inserted in the- equipment but no tube should be 
placed in any, socket until the followins teats 
have been made. In order that these fuses and 
resistors may function properly , they should 
be carefully checked against. the parts list to 
see that they are of the correct values as mark­
ed. The location of these components is shoWn 
in figure 2. The two fuses F'l and P2 are to be 
mounted in the receptacles FSl and P82 which are 
one above the other. The neon lamp V9 is. to be 
inserted later 1n the third receptacle vsg. or 
the three larger resistor s , the hishest value 
resistor Rl (2000 ohms for 100 to 150 volt seta, 
5000 ohms for 200 to 300 volt sets) 1� to be in­
serted in the clips farthest from the front of 
the panel. These clips are located on the under 
side of the bottom shelf on the vertical panel. 
The other two of the larger aize resistors R2 
and R3 have1the same rea1stanc� 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 set s ,  120 ohms for 200 to 300 volt seta) 
and R7 (30ohms for 100 to 150 volt aeta , 60 
ohms for 200 to 300 volt sets) are to be insert­
ed in the clips on right-hand aide (rear-view) 
of the shield panel. These clips are directly 
beneath the upper shelf. The lover reaiatance 
value resistor R7 is to be i�serted in the clips 
nearest the front of the panel. 

3· The power switch Sl should be closed 
and, if neces sary , the taps on resistor Rl 
should be adjusted so that the oscillator screen 
and plate voltage , and the receiver cathode 
voltage , when measured between te�nal -B and 
the proper taps on this resistor, are approxi­
mately as indicated by the next two linea of the 
adjustment data tables. Battery positive + B is 
connected'to the end of the resistor Rl neareat 
the hinged edge of the vertical panel. The os­
cillator screen and plate voltage tap ia nearest 
the +B end of Rl. These voltages will be ad­
justed more accurately after some of the other 
adjustments have been made , but it is important 
that the values shown be-approximately correct 
so that the vacuum tubes will not be injured. 

4. Next, power switch 31 is to be opened , 
the neon glow lamp V9 and four tubes are to be. 
inserted in the sockets Vl to V4. These are the 
four sockets on the upper shield nearest the 
front of the vertical panel. Power switch 51 is 
then to be closed ag�in and resistor R3 adjusted 
to obtain the proper cathode heater current M4 
which is to be as indicated in the table.. Note 
that when power switch Sl is first closed , the 
current will be above normal due to the low re­
sistance of the cold cathodes. Consequently , 
power should be applied !'or about 30 seconds be­
fore the final current check is made. The ex­
ternal connections for various conditions are 
shown on figure 4. 

5. The se same diagrams will apply for the 
next test which is made by transferring the four 
tubes already in the front sockets to the rear 
sockets V5 to V8 inclus ive. With the tubes in 
the rear socket s ,  the resistor in the middle 
position R2 is to be adjusted to give the cor­
rect value of cathode heater current ammeter M4 
as indicated in the table. 
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. TYPE GO CARR I ER CURRENT TRANSM I TTER-RECE I VER 

6. Next, all eight of the tubes, Vl to V8 
inclusive are to be inserted in their sockets 
and the connections changed per figure 4, if 
necessary. With this setup, the cathode heater 
current ammeter M4 is to be checked against the 
tables. 

7. During the above adjustments, the test 
button S2 should not be pressed, and all cur­
rents other than the cathode heater current 
should be zero, with the possible exception of 
the receiver relay current milliammeter M2. If 
any of the other instruments indicate current, 
the cause should be determined before proceeding 
with the test. 

8. The receiver cathode tap on resistor 
Rl should be adjusted and the voltage snould be 
as indicated by the data tables. The data 
tables indicate the standby receiver relay cur­
rent, which is a very small value. The limits 
shown are intended to indicate that this current 
should be the lowest possible value which will 
move the pointer on the millia�eter. 

9 .  The next adjustments determine the 
frequency of the equipment. The adjustment data 
given in the tables are for a frequency within 
the limits as indicated. lf the frequency to be 
used is other than 100 kilocycles, the oscilla­
tor frequency dial, Ll, which controls the car­
rier frequency transmitted should be changed ac­
cording to the curve of figure 6. When practi­
cal, this frequency should be checked by a wave­
meter and the actual value entered in the table. 

10. The next two lines in the tables show 
the Line coupling capacitance and equivalent 
line resistance used to determine the data that 
follows. If the line coupling capacitor is 
other than the value indicated in the table, or 
if the equivalent line resistance is different 
from that indicated, the curves should be con­
sulted, as discussed below. Actually, the 
equivalent line resistance is a quantity which 
is somewhat difficult to measure and will not 
ordinarily be known. Usually, it will be nec­
essary to determine this resistance, as indica­
ted later. 

11. It is necessary to cancel the react­
ance of the eoup.ling capacitor by adjusting the 
combined inductance of line tuning coil L6 and 
output tuning variometer L7 so that the circuit 
is series resonant. In addition to the capaci­
tance of the coupling capacitor, there ts an ap­
preciable amount of stray capacitance due to the 
cable connecting the line coupling capacitor to 
the transmitter-receiver set. Also, the trans­
mission line may be slightly reactive. Thus, 
figure 8 is a purely theoretical curve based on 
the effective capacitance connected to the line 
terminal. Appreciable variation from the values 
shown may, therefore, be expected in any actual 
installation. Taps 0 to 15 on inductance L6 
correspond approximately to millihenries, pro­
vided the connection from the variometer is to 
terminal 0. The variometer has an inductance 
range of approximately .17 millihenry to 1.7 
millihenries. The sum of the two inductances,L6 
and L7 should be the value indicated on the 
curve. 

12. The next adjustment is the receiver 
primary inductance L4. Elther the whole coil 
should be used or the larger portion of it from 
the tap to the finish end of the coil. The two 
curves of figure 7 indicate the effect of this 
adjustment and show quite clearly that it is of 
little importance except near the ends of the 
frequency range. The receiver secondary induc­
tance L5 is identical with L4 and should be ad­
justed in the same manner. The axes of these 
coils may be turned so as to form any desired 

- 8 -

angle with a corresponding value of coupling be­
tween them. This coupling is not important as 
long as the axes of the coil are not coincident­
al, nor at right angles to each other. Maximum 
coupling occurs when the axes are coincidental 
and approaching this adjustment will increase 
the receiver sensitivity. 

13. On the average open-wire transmission 
line the carrier signal received from the trans­
mitter at the other end of the line is so strong 
that the location of the receiver tap on trans­
former Tl is not very critical. The usual loca­
tion of the receiver tap is between taps 2 and 
9 . It is only on a weak received signal and for 
very selective tuning that it is necessary for 
careful matching of the receiver circuit thru 
the selection of the receiver tap. Very select­
ive tuning is necessary only where adjacent line 
sections have carrier fr•equencies less than 10 
kilocycles apart. Where i.css than 10 kilocycle 
separations between adjacent line are requir•ed, 
the manufacturer should be consulted. 

14. In order to get maximum carrier fre­
quency �ransmitter efficiency, it is important 
to carefully match the impedance of transformer 
Tl to the impedance of the transmission line, as 
measured from the line coupling tap. When the 
set is properly tuned for �eries resonance 
these impedances appear as effective resistance. 
The curves of figure 9 show the relation between 
this equivalent line resistance and the line 
coupling taps on transformer Tl. For• average 
open-wire transmission lines the equivalent line 
resistance is about 500 ohms. 

15. When all of the above adjustments up 
to this point have been made including a trial 
setting of the transformer tap Tl, the test but­
ton S2 should be pressed and carrier transmitted 
over the line. The carrier output current on 
milliammeter M3 should be observed and the out­
put tuning variometer L7 adjusted for maximum 
output current. This adjustment establishes 
series resonance in the circuit including coil 
L6, coil L7, coupling capacitor, and transmis­
sion line. The line coupling tap on transformer 
Tl should be readjusted to obtain best matching 
which will be indicated by maximum carrier out­
put. If two taps give approximately the same 
carrier output, the higher numbered tap should 
be used. 

Changing the adjustment of taps on 
transformer Tl will make readjustment of varia­
meter L7 necessary to maintain series resonance. 
If resonance of variometer L7, as indicated by 
maximum carrier output current M3 occurs at a 
dial setting of 100, it is advisable to try one 
less millihenry in coil L6. Conversely, if 
resonance occurs at zero on the output tuning 
variometer, more inductance should be included 
in the circuit by increasing the tap on induct­
ance coil L6. Do not fail to open safety discon­
nect switch S3 before changing any of the taps 
on output tuning coil L6 or transformer Tl. Al­
though safety gap SGl is set sufficiently close 
to protect the equipment from surges, it is pos­
sible for thE; operator to receive a severe shock 
unless the disconnect switch is open. 

16. The next adjustment is quite important. 
Figures 10, 11, 12.and 13 show the effect of os­
cillator plate voltage upon the plate currents 
and output currents. These curves have also 
been plotted to indicate the product obtained by 
multiplying the readings of amplifier plate cur­
rent milliammeter Ml and carrier uutput milli­
ammeter M3. The object of this adjustment is to 
obtain a value of oscillator voltage which will 
result in the maximum of this product. By re­
ferring to the cu:t"res, it will be seen that as 
the oscillator plate voltage is increased above www . 
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TYPE GO CARRIER CURRENT TRANSMITTER-RECE I VER 
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TYPE GO CARR I ER CURRENT TRANSMI TTER-REC E I VER 

a certain value, the amplifier plate current de­
creases rather rapidly. It will also be noted 
that the carrier output current does not in­
crease much after a certain oscillator plate 
voltage is reached. The product of these two 
currents reaches a maximum under the best oper­
ating conditions. Therefore, the oscillator 
plate voltage tap on resistor Rl. is to be moved 
slightly from its initial adjustment and the 
readings of the milliammeters Ml and M3 observed 
and multiplied together as a check for the maxi­
mum value of the pro�uct. Regardless of instal­
lation conditions, the amplifier plate current 
as read on milliammeter Ml should be within the 
limits indicated in the data tables, but the 
carrier·output current, as indicated on milli­
ammeter M3, may vary quite considerably from the 
values given if the equivalent line resistance 
is other than 500 ohms. Th!s variation in out­
put current will cause the product to vary cor­
respondingly. 

17. If suitable instruments are available, 
the oscillator combined plate and screen current 
should be measured by disconnecting the tap 
nearest the +B end of Rl and connecting a milli­
ammeter in series with this lead. This test is 
not particularly important, but �t serves as a 
convenient means of checking the equipment at a 
later date if trouble develops. However, it is 
of considerable importance that the oscillator 
plate and screen voltage be recorded, since this 
must be within the limits shown in order to in­
sure satisfactory tube life. 

18. After the above adjustments are com­
pleted, carrier should be transmitted from the 
remote equipment so that the receiver may be ad­
justed for maximum receiver relay current indi­
cated by milliammeter M2. The approximate set­
tings for the receiver primary capacitor C8 and 
the receiver secondary capacitor C9 are indicat­
ed by figure 7. It is usually necessary to ad­
just these capacitors slightly to obtain reson­
ance with the remote signal. It will generally 
be found impossible to adjust these controls by 
receiving from the local transmitter, since the 
signal strength is so great that the 1•eceiver 
will tune very broadly. As a matter of fact the 
values shown by the curve are much more accurate 
than the settings which may be obtained usJng 
the local transmitter. When the remote signal 
has been tuned in, the receiver relay current 
milliammeter M2 should be recorded and then the 
test button 82 pressed, and this current again 
recorded for the local transmission condition. 
This completes the adjustment of the equipment 
for normal conditions �d all of the blanks in 
the fifth colUmn of the adjustment data table 
should be filled in before leaving the equipment 
It is desirable to repeat the above adjustments 
two or three times in order to be sure that the 
best settipgs have oeen obtained. 

On rare occasions the noise level on 
the transmisaion lines due to line-switching 
disturbances or interference from other carrier 
sets may be great enough to increase the receiv­
er plate current above the pick-up value of the 
receiver relay element. This interference may 
be reduced in either of two ways, or by a com­
bination of both. 

1. By reducing the 
L4 and L5 to near its minimum 
coupling occurs when the coil 
angles. ) 

coupling between 
value. (Minimum 
axes are at right 

2. By increasing the receiver tube 
cathode voltage. The cathode voltage is in­
creased by moving the receiver tap on resistor 
Rl toward the +B end of the resistor. This re­
duction of interference is a matter of trial and 
error. As both the desired signal and interfer-

ence signal are reduced by these adjustments, 
care should be taken that the desired signal is 
not reduced below a safe operating value of the 
receiver relay element. 
OPERATION 

When this equipment is properly in­
stalled and adjusted, it may be placed in opera­
tion by closing safety disconnect switch 33 and 
power switch Sl� The transmission of carrier is 
automatically controlled by the associated 
relays and requires no attention on the �art of 
the operator except maintenance, as explained in 
a separate section. The equipment may be taken 
out of service at any time by opening the power 
and disconnect s'vitches, in which case, there is 
no po'Ter consumed from the supply source and no 
appreciable deterioration of the equipment over 
long periods of time. 

In connection with the installation 
and maintenance of this equipment, several in­
struments •rhich are not ordinarily used for 60 
cycle measurements, such as a ca.thode ray oscil­
loscope, several thermocouple voltmeters and am­
meters, a multi-scale high resistance d-e. volt­
meter having at least 1000 ohms per volt, a 
multi-scale d-e. milliammeter, a suitable tube 
checker, and a wavemeter for carrier frequency 
will be found very helpful. 
MAINTENANCE 

After installation, the equipment 
should be inspected daily for the first week or 
two to see that it functions properly and that 
nothing overheats. This procedure will permit 
the operators to become familiar with the equip­
ment. After the first two weeks, a careful in­
spection once every week will be sufficient. 
When these weekly inspections are made, all 
meter readings should be recorded. 

Vacuum Tubes 

If any discrepancy of the meter read­
ings is 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. Occasionally, a defective tube will ap­
pear within the first month of operation. In 
general, no tube trouble should be experienced 
after this period until the useful life of the 
vacuum tube has expired. Owing to the wide var­
iation in the activity of the equipment, it is 
impossible to state how long the vacuum tubes 
may be expected to operate. If a standar•d type 
o f tube checker is used for testing the vacuum 

tubes, the limits which are given in the in­
struction book covering its use will usually be 
found satisfactory. If no tube checker is 
available,· it will be found satisfactory to 
check each of the questionabl� tubes in the os­
cillator socKet VSl which is in the front right­
hand corner of the tube shelf. In making this 
test, tubes which are known to be satisfactory 
should be inserted in all of the other sockets 
and the carrier frequency current into the line 
coupling capacitor should be observed for the 
normal oscillator plate voltage which is used. 
A tube which does not oscillate after applying 
normal heater current for one minute will be 
considered unsatisfactory. Also, a tube which,· 
useQ as an oscillator, does not permit the 
equipment to deliver approximately full power 
output should be replaced. No definite end 
limits can be given because of the wide varia­
tions in transmission efficiencies of various 
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 ope�ation, 
the vacuum tubes should be removed from their 
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TYPE GO CARR I ER CURRENT TRANSM I TTER•RECE I VER 

ADJUSTMENT DATA FOR 100-150 VOLT EQUIPMENT (F�UR OR EIGHr 7YPE 25L6 TUBES} 
See Text or instruction book ror detailed discus sio;i of follo•rinc tnble . 

Numbers prece�ding data rerers to text paraeraph numbers . 

1 .  Wi�h Power Switch S-1 orr 
Volts Battery (Power Supply ) Voltage Ou·M_et PS-1 . • . . . . . • . • . • . . . . . . • • . . . . . . . • 

2 .  With Fuses .. ad Resistors bi.lt no Tubes in any Socket 
3 .  Switch S-1 on 

Volts Oscillator Screen & Plate -B to tap on R-1 (appro�dmate adjustment ) . . .  
Volts Receiver Tube Cathode -B to tap on R-1 (approximate adjus�ment} • . •  

4 .  With Neon Glow Lamp V-9 and Four Front Tubes V-1 to V-4 in Soclcets 
Adjust R-3 ror Amperes Cathode Heater Current M-4 . . • . • . • . . . • . . . . • • . • . . . . . • . .  

5. With Front Tubes Out and Four Rear Tubes V-5 to V-8 in Sockets 
Adjust R-2 ror 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 ror Amperes 
Cathode He�ter Current M-4 (For Eight Tube Operation ) . • . • . . . . . • . . • • . • . . . • • • .  

7. Wit:h Test Button S-2 Open , M-1 and M-3 Must Be Zero 
8. Adjust Receiver Cathode Tap on R-1 ror Milliamps Receiver Relay M-2, 

Volts Receiver Tube Cathode -B to tap on R-1 (rinal adjustment ) . • . • . • . • . • • . •  

9 .  Adjust to Desired Frequency Rererring to Curves - Data below are ror 
*9. Frequency in Kilocycles . . . • . . . . . . • • . . . . • . • • . • • • . • . . . • . . . . • • • . . . . • . • • .  

9. Osci llator Frequency Dial L-1 . • • . . . . • . • . . . • . . . . . • . • • • . • • • . • • • . . . • . • . •  

10. Line Coupling Capacitor in Mrd • . • . . . • . • . . . . • • . . . • . . . • • • • • . . . • . • . • . • .  

#10 . Equivalent Line Resistance in Ohms • . • . • . . • • . . . • . • . . . • . • . • • • . . . . . . . . .  

1 1. Line Coupling Tap on L-6 . • . . . . . • . • . • . • . • . • • • • . . • . • . •  , • • .• , • •  , . • • • . • •. , 

11. Output Tuning Variometer L-7 Tap on L-6 • • • . . . . . • • • . • • • . • . • . • . • • . . • .  

*12. Receiver Primary Winding L-4 . • . • . • • • . . • • . • . • . • • • . • . • . . . • • . • • . . . . • • . •  

*12. Receiver Secondary Winding L-5 . . . . . . . • . • . . • • • . . . . . . . . . • .  ·• • . . . . . • . . . .  

12 . Receiver Primary Axis L-4 . . • . • • . . . • . • • . • . . . • . . . . . • . . . • . . • • . • . . . . . . . .  

12 . Receiver Secondary Axis L-5 . . . . . . • . . • • • . . . . . . . . . • . . . • . • . • . . . • . . • • . . .  

#13 . Receiver Primary C -8 Tap on T-1 (For Four Tube Operation ) • . • . . . . . . . .  

#13 . Receiver Primary C-8 Tap on T-1 (For Eight Tube Operation ) . . . . • • . . • .  

#14. Output-�ing Variometer L-7 Tap on T - 1  (For Four Tube Operation ) . . .  
#14 . Output Tuning Variometer L-7 Tap on T-1 (For Eight Tuoe Operation ) • .  

1 5 .  With Test Button S-2 Pre s sed , Adjust Ouput Tuning Variometer L-7 
or Maximum Carrier Output Current M�3 

*· Output Tuning Variometer L-7 • . • . . . . . . • • . . . • . • . • . • . • . • • . . . . • . . . • . . . • . • .  

16. Adjust Oscillator Plate Vo ltage Tap on R-1 ror Maximum Product or 
Ampliri�r Plate Current times Carrier Output Current M-1 x M-3 . . . . . . . . . . . . .  . 

Milliamps .  Amplirier Plate Current M-1 For Four Tube Operation ) . . . . • . . . . . . .  

Milliamps .  Amplirier Plate Current M-1 For Eight Tube Operation ) . . . . . • . . . • .  

#Milliamps . Carrier Output Current M-3 For Four Tube Operation ) . . . . . . . . . . . . 

#Milliamps .  Carrier Output Current M-3 For Eight Tube Operation ) . . . . . . . . . . . 

#Product M-1 x M-3 • 200 (For Four Tube Operation) . . . . . . . • . • . . . • . • . • . . • • . • . .  

#Product M-1 x M-·3 • 200 (For Eigb.t Tube Operation ) • • . . . • . . . • . . . . . . . . . . . . . • .  

17 . Disconnect Tap on R-1 nearest b.inged edge o f  Pane l and insert 
Milliammeter 
*Milliamp� . Oscillator Plate and Sc�een . • . • . . • • . • . . • . . . • . • • • • . • . • • • • • • . . . • • •  

*Volts Oscillator Plate & Screen -B to Tap on R-1 (final adjustment} • . • • . • . .  

18 . With Carrier from Remote Transmitter ,  Adjust Receiver ror Maximum 
Receiver Relay Current M-2 . 
*Receiver Primary Capacitor Dial C-8 . . . • . . . . . • . . • • . . . • . . . . . . . . . . . . • . • . . • . • . .  

*Receiver Secondary Capacitor Dial C-9 . . . . . • • • • . . . . • . . . • . • . • . . . . . • . . . • . • . . . .  

Milliamps .  Receiver Relay Current M-2 (Remote Transmitter Tes t )  . • . . • . . • . . . • .  

18 . With Test Button S-2 Closed . 
Milliamps . Receiver Relay Current M-2 (Local Transmitter Test ) . . • . • . . . . • . • . •  

Repeating 16 to 18 readings above with Handset HS-1 in Jacks Jl and JlA and 
Handset Button Pres sed clo sed . 
�illiamps . Amplirier Current M-1 (For Four Tube Operation ) . • . • • • • . • • . • . • . . . .  

Milliamps . Amplifier Current M-1 (For Eigb.t Tube Operation ) • . . • • . • . • • . . . . . • •  

#Milliamps . Carrier Output Current M-3 (For Four Tube Operation ) . • • • . . • . . . • • 
#_Milliamps .  Carrier Output Current M-3 (For Eigb.t Tube Operation ) . . . . . . . • . • .  

#Product M-1 x M-3 • 200 (For Four Tube Operation ) . . • . . . • • • . • . • . . . • • . . • . • . • .  

#Product M-1 x M-3 • 250 (For Eigb.t Tube Operation) . . • • • • . • . . • . . . . . • • • . • • • . .  

Milliamps . Receiver Relay Current M-2 (Local Transmitter Te s t )  . . • . • . . • • • • . • .  

Yolts Extra Modulator Bias acros s  c�12 • . • . • . • • . • • . • . • . • • • . • . • • • • • . • . . . . . • . • •  

Milliamps . Total Load on Battery, Standby (For Four Tube Operation) . • . • . • • .  

Milliamps .  Total Load on Battery, Standby (For Eight Tube Operation) • • • • • • • •  

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 wb.en the communication hand­
set push-button is closed . 

* 
Jl 

Tb.ese values vary with rrequency . See Curves .  
Thes e  values vary with equivalent line re sistance . See Curves . 
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TYPE GO CARR I ER CURRENT TRANSMI TTE.���E.CE I VER 

ADJ1JSTNENT DATA FOR 200 -300 VOLT EQUIPMENT ( FOUR OR M&lti[£' cTXP.E .6.L6 TUBES ) 
See Text of instruction boolc for detailed discu s s ion �f f�}.�qw.t� table . 

Numbers pi•eceeding da t;a refe1' to text paragrapll ��\�lels ;  

1 .  With Power Swit ch S - 1  off 
Volts Bat tery ( Po;Ier Supply ) Vo ltar,e Outlet PS- 1 .  . . . • . . . • • . . . • . . . . . . . . . . • . . .  

2 .  Wi·th Fuses and Resistors but no Tubes in any Socket 
3 ·  Switch S-1 on 

Volts OscillatoP Screen & Plate -B to tap on R-1 ( approximate adjustment ) • . •  

Volts Receiver Tube Cathode -B to tap on R-1 ( approximate adjustment ) . . .  � .  With Neon Glow Lrunp V-9 and Four Front Tubes V-1 t o  V-4 in Socke t s  
Adju�t R - 3  f o r  Ampere s Cathode Heater Current M - 4  . • . • . • . • . . . • . . . • . • . • . • . • . • •  

5 .  With Front Tubes Out and Four Rear Tubes V-5 t o  V-8 in Sockets 
Adjust R-2 for AmpePes Cathode Heater Current M-4 ( For Four Tube Operation ) .  

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

7 .  With Test Button S-2 Open , M-1 and M-3 Must Be Zero 
8 .  Ad just Receiver Cathode Tap on R-1 for Mil liamps Receiver Re lay M-2 

Volts Receive r Tube Cathode -B t o  tap on R-1 ( final adjustment.) . . . • . • . . • • •  , . 

9 .  Adjust t o  De sired Frequency Referring To Curves - Data below are for 
*9 .  Frequency in K1 locyc les • . . • . • . . . • . • . . •  , . • . . . . . • . . • • . • • . . • . . . • . •  , • . • . •  

9 .  Osci l lator FI·equency Dial L- 1 . ' . . . . . . • • • • • .  , • • . . . . . . . • . • . • . • . . . . • • . • .  

1 0 .  Line Coupling Capacitor in Mfd . . • . . . • . . . • . • . •  , , , . . . . . . • • . . • . . . . . . . •  

#10 . Equivalent Line Resistance in Ohms • . • . . . . . . . • . . • . • . . • . • • • . . • • • •  , , , , ,  

1 1 .  Line Coupling Tap on ):..-6 . . • • . • . . . . . . . . . . . . . . . . . . . • .  , • • •  , , , , , , , , , , , , ,  

11 . Output Tuning Variometer L-7 Tap on L-6 . . • . . . • . • • • . • . • . •  , , , , , , , , , , , ,  

*12 .  Receiver Primary Winding L-4 • . • • • • • . • . . . • . . . . . • . • . . . • . • . . . • • • . • • • • • •  

*12 . Receiver Se1ondary Winding L-5 . . • •  , , , , ,  . . • . . . . . . . . . . . . . . . • . . . . • • • • . •  

1 2 .  Receiver Primary Axis L-4 • . • . • . . • . . • • •  , , , , ,  , • • . • . • • • . . . . . . . . • • • • . • • •  

12 . Re ce iver Se condary Axis L-5 . . • . . • • • . . . • • • • • •  , , , , , , , ,  . . • . . • . • . . . • . . . •  

#13 . Receiver Primary C-8 Tap on T-1 ( For Four Tube Operat��ft) , , , ,  . . . . .  . 
#13 . Receiver Primary C-8 Tap on T - 1  ( For Eight Tube Operation ! • • • • • •  , , , , 

#14 . Output Tuning Variometer L-7 Tap on T-1 ( For Four Tube Operation) • • •  

#14 . Output Tuning Variometer L-7 Tap on T-1 ( For Eight Tube Operation ) • •  

15 . With Te st But ton S-2 Pres sed , Adjust Outpyt Tuning Variomet e r  L-7 
for �ximUin Carrier Output Current M-3. 

* Output Tuning Variome ter L-7 • . . • . . . . . . . • . • . . . • . •  , , , , , , . • . • . . • • . • • • • • • •  

16 . Adjust Os cillator Plate Voltage Tap on R - 1  for Maximum Product of 
Amplific� Plate Current t imes Carrier Output Current M-1 x M-3 
Milliamps . Amplifier Plate Current M-1 ( For Four Tube Operation) . . . • . . . • • • . .  

Mil liamps . Amplifier Plate Current M- 1 ( For Eight Tube Operat ion) • . • . . . . . . • •  

#Mi ll iamp s . Carrier Output Current M-3 ( For Four f4b� Operation) • . • . • . . . • . . .  

#Mi lliamp s . Carrier Output Current M-3 ( For Eight Tube Operat ion ) . • • . . . . • . . •  

#Product 'M-1 x M-3 • 300 ( For Four Tube Operation ) . . . . . .  -. , , , , , , , . • • • • . . • • . • .  

#Product M-1 x M-3 • 300 ( For Eight Tube Operation) . . . . • • • . • • • . • •  , ,  • .  , . • . . . •  

17 . Dis connect Tap on R - 1  neare s t  hinged edge of Pane l and insert 
Milliammmeter · 

*Milliamp s . Osci llator Plate and Screen . • . . . • . . . . . . . . . . . . . . . . . • . • . . . . • . . . . • .  

*Vo lts Oscillator Plate & Screen -B to Tap on R - 1  ( final adjustment ) . . • . • . • .  

1 8 .  With Carrier from Remote Transmitte r ,  Adjust Re ce iver for MaximUin 
Receiver Re lay Current M-2 . 
*Receiver Primary Capac itor Dial C-8 • . . . • . • • •  , . , , , ,  . . . • . • . . . • . . . . . • . . . • . • . . .  

*Re ceiver Secondary Capacitor Dial C-9 • . • • • . • • . . . . • .  , , , , . . . . . . • . • . . . • . . . . . . .  

Mil liamps . Rece i ver Relay Current M-2 ( Remote Transmitter Test ) . . . . . . . • • . . • .  

18 . With Test Butt on S-2 Closed . 
Mil liamps . Receiver Relay Current M-2 (Local Transmitter Te st ) . . . . . • . . .  , , ,  . .  

Repeating 16 to 18 r·eadings above with Handset HS -1 in Jacks Jl and JlA and 
Handset But ton pre s sed closed . 
Mi l liamps . Amplifier Current M-1 ( For Four Tube .... _,'lrat ion )  . . . . . • . . . • . • . . . . . •  

Milliamps . Amplifier Current M-1 ( For Eight Tube Oparat ion) . . . . . • . . . . . • . • • . .  

#Mi lliamps . Carrier Output Current M-3 (For Four Tube Operation l · · · · · · · · · · · 
#Mi l liamp s . Carrier Output Current M-3 ( For Eig�t Tube Operation . . • • . . . • . . •  

#Product M-1 x M-3 • 200 ( For Four Tube Operation , , , , ,  . . . . • . . . . . • . • . • . . . • . . .  

#Product M-1 x M-3 • 400 ( For Eight Tube Operation) . • •  , , , ,  . . . . . . • . . . • . . . • . • .  

Milliamps . Receiver �e lay Current M-2 (Local Transmitter Te st ) , , , , , ,  . . . • • . . .  

Volts Extra Modulator Bias acro s s  C-12 . . . • . . . . . • . . . . • . • . . • . . . • • • . •  , , , . ,  , ,  . . .  

Mil liamps . Total Load on Batt ery , Standby ( For Four Tube Operation) • • • • . • • •  , 

Milliamps . Total Load on Bat tery, Standby ( For Eight ·Tube Operat ion )  • . • . • . • .  

Milliamp s . Total Load on Battery, Transmitt ing ( For Four Tube Operation) . . . •  

Mi l liamps . Total Load on Bat tery, Transmitt ing ( For Eight Tube Operat ion ) • . •  

Add 50 Mi l liamperes t o  Transmit t ing loads above �� the communication hand ­
set push-button is c losed . 

* The se values vary with frequency . See Curve s .  
# These values vary with equivalent line resistance . See Curve s . 
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� · Min . 

300 2QO 

88 52 
50 30 

. 888 . 8 04 

. 888 .804 

. 8fl8 . 8 04 

. 10 . 01 
:,o 30 

101 99 
85 75 

, 00H , ()(\(19 
550 450 

2 1 
0 0 

Total Tap 
Total Tap 

100 75 
100 75 

6 5 
8 7 

ll 9 
13 12 

100 0 

133 87 
400 260 
180 130 
310 230 

78 37 
400 200 

27 10 
llO 40 

87 77 
87 77 
30 lO 

35 10 

106 70 
3 10 210 
144 104 
250 185 

51 24 
149 130 

28 10 
18 14 

Norm . Actual 

250 

70 
40 

.845 

. 846 

. 846 

. 05 
40 

100 
8u 

. :}0� 
500 

1 
0 

Total 
Total 

88 
88 

5 
7 

10 
13 

50 

llO 
330 
155 
270 

�p 3 0 

17 
70 

82 
Ell:! 
15 
22 

88 
260 
124 
215 

37 
186 

18 
16 

950 
950 

1097 
1317 
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TYPE GO CARR I ER . CURREIIT TRAIISM ITTER-R£j:EIYER 

V i 3� l R ·M1TT I M2�ART TM3 RRUJ �J ! R�AJ OD 3qyr 
s ocke t s  and , their contact& inspe cted .for pos - � � covers e quipment for 200-}00 
s ible dirt or corrosion . If there is any dis - volt D . C .  supply .  It is identified as DL--

f��=r

:��F�l:• �::t��g;��i�tg!�rb:��u_Ei�:'i \'' l �:�1��-�:f:;;��:������;so,I,�o a-11 of these contact s ·  be kept to' 'ail: al:lsO'ltite • m.fn:!Jmillff ' · · ,. • . . . � . • . , . ., . , . .  I£u mk:e ssary, this clean:tilg o');>eratifoit'' Should' be · · ·· '1 A'e�e�'s'o�ie� · :P�ekge'1I)L-7501950 G-2 1 which 
performed . .jn� freqwent.l�.;,than indicated above . includes : 

At the end of each ·year I 8 .  bpe:reth>n, . 
the zero adjustments o( all 1riSt�ent�· 'sflp,ifl� ,t 
be checked .·. · If faci lities are · .�V�M/3-ple f� .. 
checkl_ng the cathode heater amniet�£ :M��B:t,f.P:�·t: a., ' 
sui table standard , this should l:>e ._-done .. �' , _t,he, , 
end of each year ' s  operation . This calibration 
mu.s t. be mad.e with the meter mouP:teQ.. o:p.. !1-. 3/3.2 
inch steel pane l as in the transmitter -receiver 
assembly . The accuracy of the ot}j.e.r,, a,ps,t:r\UI1,Mt;:s. , . i·'• 
i s  not considered of sufficient importan�t-tQ- r - I� 
warJ:>ant suchi . .  �calibrat ion unl e s s  it is . kno� .-thAt: .. . , 
they . have • ·'been seriou$ly overloaded , .  o-� . .  theiir' · · ­

indicat ion - 'is believed, : :  ,for some other reason·, 
to be incorrect . 

· · · · · 
· ; J .. : 

. .  ·r 

Shipping �8 for !N;:p_e GO Transmitter.� 
Receivers · • .. . -.,,, > ,, -�. t "  , .•. :· '; r 

Style 867386 covePs equipment' ' 'fo:r too 'to 
- - · 150 volt s n8.v . supply .  It is icl,E!I).tif;l.�!i . .  S.� .DI.o- . . /. .  7501950 G-1 and includes : 1 ' 

.f�-:_jJ _  
1 Transmitter -Receiver DL-7501950 a.:17 · · 

1 Acces sorl e s  Package DL -7501950 (f-20 'vl:iich 
include s :  · . , · 

'� ' . 

·16 - R .O: . A .  Radiotrona type 2 5 :-L:-6., . .5YJIIbOl . � 
V,.L to V -8 . r -� 

. 2  - Ne'O-Ii tGlo\f ·. Lamps- ;a Watt s  115.  Vo.lt:s, 
s ..,'Jlj. Cleat-. Med ; Screw - Base , S.YJ11bol 'V-9 · 
Fu�_e s 6 Amp . 125 V. Bryant Type- -POR -6 1 · • • . 
SYJ!!:bcl F-l & F-2 

4 

1 Re'sistor' 2000 Ohms , 200 · Watts ,  SYlllbo'l 
R-l 

. .  

2 - Res,i st ors 160 Ohms , 200 Watts , .  SYJIIbo ls 
R-;2·,· R -3 . . . . ·. , , : , . . . .  -,, c> 

1 Resi stor 60 Ohms , 1 2  Watt s  .•  · s�0-x: R-(5' , · . .  ' :.r':'. · 
1 Re-:i:istor 30 Oluns , 12 WS.tf;ff� ; SYmbo�r �;:..---;. - ·� -- ( 

1 - Insulator Bushing S#l0�l!,!t36 · ·  · · · · ' · 

l - Gasket 3#651569 · 

1 - Flange 3#776613 
2 - Set Screws 3#804514 
1 - PreE sure Ring 3#776603 

1 ,-, �; . �. : i 

. j , • 

�-. : �. ·' l.' ', j � ! _: 

, . O.u'iri��: :AP�����:- '-�: : · : "·' ·  : � ,-�� 
. f"O.R : '2' � ·D-IA .,- :80l_;T$·,. , l c ;  ' 

•; : �- ,. ·- . . ' ·� ' :: .rq :: !':.! "  

2 LBS. Cement #693 
1 - Name Plate #19914 

. .. ,
:

. r ,�tgu�e :\4' ,: .: : .. · . ; :L. ; , .  �·,T 
Outline and Drilling Plan for the Transmitter­

Receiver Cabinet . 
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TYPE GO CAR R I ER' CURRENT TRANSMI TTER-RECE I VER 

Component Parts of Type GO Transmitter-Receive� 

C - 1  
C - 2  
C -3 
C -4 
C '-5 
C - 6  
C -7 
C - 8  
c -q 
C - 1 1  
C -1 2  
C - 13 
C -1 4  

O s c i l lator Tank 
O s c i l lator Tank 
O s c i l lator Tank 
O s c i l lator Plate 
Amp lifier Grid 
Amplifier Grid 
Cathode By-pas s  
Receiver Primary 
Receiver Secondary 
Receiver Plate 
Bias Fi lter 
Rec . Speech Filter Microphone BJ-pass 

Rat ing 

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 WV 
. 00 1  Mfd 
. 00 1  Mfd . 
. 005 Mfd . 600 wv 
. 5  Mfd . 400 wv 
. 00 1  Mfd . 600 wv 
. 5  Mfd . 400 wv 

FUSES 

F-1 
F-2 
F - 1  
F-2 IFor 125V Equip . ! 

For 1 25V Equip . 
For 250V Equip . 
For 250V Equip . 

Plug 6 A .  1 25 V .  
Plug 6 A .  125 V .  
Cartridge6 A .  250 V .  
Cartridge6 A .  250 V .  

FS - 1  
FS-2 

L - 1  
L -3 
L -4 
L -5 
L-6 
L-7 

M - 1  
M-2 
M-3 
M-4 

Receptacle 
Receptacle 

O s c i l lator Variometer 
P late Reactor 
Receiver Primary 
Receiver Secondary 
Output Tuning 
Output Variometer 

Amp lifier Plate 
Receiver Relay 
Carrier Output 
Cathode Heater 

Med .  Screw 
Med . Screw 

FUSE SOCKETS 

INDUCTANCES 

. 17 - 1 . 7  M . H .  
50 . M . H .  
1 1 . M . H .  
l l . M . H .  
15 . M . H .  
. 17 - 1 . 7  M . H .  

5 0 0  MA 
50 MA 
500 MA 
l .  Amp . 

*Calibrated for use on 3/3 2 inch thick Steel Pane l . 

P S - 1  

R - 1  
R - 1  
R - 2  
R -2 
R-3 
R-3 
R - 4  
R-5 
R -6 
R -6 
R-7 
R -7 
R -8 t o  
R - 1 5  
R-16 
R-17 
R -18 
R-14 

Convenience Out let 

Potent i ometer 
Potenti ometer 
Cathode Heate:r 
Cathode Heater 
Cathode Heat er 
Cathode Heater 
Amp l i fier Grid 
Amp lifier Grid 
Amp lifier Cathode 
Amp lifier Cathode 
Amp lifier Cathode 
Amplifier Cathode 

R - 13 Para s i t i c  
O s c i l lator Grid 
O s c i llator Grid 
Mi crophone 
Mi crophone 
Tube She ll Ground 

PLUG SOCKET 

10 A .  250 V .  

RESISTORS 

For 125V Equip . 2000 Ohms 1 
For 250V Equip . 5 000 Ohm� I 
For 125V Equip . 160 Ohms J For 250V Equip . 80 Ohms 
For 125V Equip . 160 Ohms 
For 250V Equip . 80 Ohms 
5 0 , 000 Ohms 1 W .  
5 0 , 000 Ohms 1 W .  
For 125V Equip . 60 Ohms l 
For 250V Equip . 1 20 Ohms 
For 125V Equip . 30 Ohms 
For 250V Equip . 60 Ohms 
1000 Ohms , lW: 
1 0000 Ohms , 1 w .  
1 0000 Ohms , 1 W .  
1 8 5 0  Ohms 
2200 Ohms 
. 25 Megohm, 1 W .  

- 1 5  -

} 

Des ignation 

Type 9H-l l020 
Type 9H-ll020 
Type 9H-l l020 
Type 9 -l l025 
Type 9 - 13050 
Type 9 - 13050 
Type HC - 1075 
Type XR -1000 PS Mycalex 
Type XR -1000 PS Mycalex 
1'ype 9 - ll050 
T:ype HC -3 2 1 7 - 1  
Type 4 - 12010 
Type HC -3217 - 1  

POR -6 
POR -6 
#7054 & Casing #1945 
#70�4 & Casing #1945 

H -7 1 5  
H - 7 1 5  

Dwg . 7605336G- l  
L-332757 
Dwg . 7406582 G - 1  
Dwg . 7406582 G - 1  
Dwg . 7706239 G- 1 
Dwg . 7605336 G - 1  

Type UX-35 3#1007168* 
Type UX-35 3#1007159* 
Type UT -35 3#1007708* 
Type UX-35 3#1007040* 

#4725 

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

Type GS 
Type GS 

l -3/8 "T T;,-pe 300Ferrules 

Type GS 
Type GS 
Tvpe GS 
2Y'D Type 205 Term . 
Type 754 Mtg .  
'l'ype GS 

Supplier 

>D 
C -D 
C -D 
C -D 
� -D 
C -D 
C -D 

Ins . Card 
Ins . �al'd 

C -D 
� -D 
C -D 
C -D 

Bryant 
Bryant 
Bryant 
Bryant 

Bryant 
Bryant 

w 
w 
w 
w 
w 
w 

w 
w 
w 
w 

Bryant 

W . L . 
W. L .  
W . L .  
W . L . 
W . L .  
W . L . 
Stac k .  j e:��k 

W . L .  
w .I. . 
W . L . 
Stack 
Stack f Stack 
W . L .  

... � . L .  
Stack 
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TYPE GO CARR I ER CURRENT TRANSMI TTER-RECE I �ER 

SG- 1  

S - 1  
S-2 
3 -3 

T -1 
T-2 

V-1 to 
V - 1  to 
V -9 

VS-1 to 
VS-9 

K-1 

J-1 } 
J-lA 

Prutector 

Power 
Test But t on 
Dis connect 

Output 
Microphone 

V-8 Radiotron Beam 
V-8 Radiotron Beam 

Neon Glow Lamp 

VS -8 Wafer 
Neon Glow Lamp 

Modulation 

10 A. 250 V .  
l M l B 
30 A .  250 V .  

SAFETY GAP 

SWITCHES 

TRANSFORMERS 

5 0 - 150 KC 275/120 V .  
1 : 15 

VACUUM TUBES 

For 125 V .  Equip . 
For 250 V .  Equip . 
2 w .  115 v .  

VACUUM TUBE SOCKETS 

Octal 
Med . Screw 

1 A. 300 V .  

Telephone Jack 
A s s embly for l/8¥ Pan e l s  

COMMUNICATION HANDSET 

Disc 5#949357 
Mica 5#948956 

#3952 
5#511813 
5#554195 

L -340113 
L -340176 

' 

w 

Bryant 
w 
w 

w 
w 

2 5 -L-6 RCA 
6 -L-6 RCA 

S -14 Clear Med .  Screw base W 

#6714 
H-715 

Series AQA Spec .  Z -6020 

5#1 2 1 0903 

Cinch 
Bryant 

A . E .  

w 

( Not supplied as part of the carrier set equipment ) 

HS - 1  Telephone Monophone 3#1 268027 w 
COMMUNICATION DESK HAND SET 

( To be wired from the swit chboard panel per figure 3 - not supplied as part of the Carrier Set Equipment . )  

HS -2 Te lephone Monophone & De sk Stand 3#1268028 w 

The We s tinghouse Electric and Manufacturing Company is prepared to supply any of the listed 
part s for use in servicing thi s equipment • Orders should specify that they are for Type GO Tran s ­
mi tter -Receive r  and menti on the circuit symbol .  A l l  orders must spe cify the rating as well as the 
suppli dr ' s  designation . Parts indicated as having suppliers other than We st inghouse Ele ctric and 
Manufacturing Company may be ordered direct from the manufacturers . The addre s s e s  are as follows : 

Card - Allen D .  Cardwe ll Mfg . Co . 
81 Prospe ct St . 
Brooklyn, N . .  Y .  

C -D - Cornell Dubilier Cond . Corp . 
South Plainfield , N . J .  

A . E .  - American Automati c  Electric Sales Co . 
1033 W .  Van Buren St . 
Chicago , I llinois 

RCA - R . C . A .  Manufacturing Co . 
Radiotron Divi sion 
Harrison, N . J .  

W - We s t inghous e  E .  & M .  Co . 

- 16 -

Cinch - Cinch Mfg . C o . 
2339 W .  Van Buren St . 
Chicago , I llinois 

Bryant - Bryant Electric Co . 
Bridgeport , Conn . 

W-L - Ward Leonard Electric C o . 
Mt . Vernon, N . Y .  

Stack . - Stackpole Carbon Co . 
St . Marys , Pa . 
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c 

P R I NTED I N  U . S . A .  

Westinehouse 
TYPE GO CARR I ER CURRENT 

TRANSM I TTER-REC� II VER 

FOR OUTDOOR MOUNT I NG 

50 - 150 K i locycles 
100 - 150 Volts d-e . Input 

or 
200 - 300 Volts d-e , Input 

I NSTRUCT I ONS 

F I GURE l.  FRONT VIEW OF TRANSM I TTER-RECE I VER (CABINET DOOR REMOVED) 

Westinghouse Electric & Manufacturing Company 
Newark Worka, Newark, N. J. 

I . L .  ll- l -6li-O 
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TYPE GO CARR I ER CURRENT TRANSM I TTER-RECE I VER 

SAFETY WARNING - ALWAYS OPEN SAFETY DISCONNECT 
SWITCH S3 NEAR LINE TUNING COIL L6 BEFORE TOUCH­
ING TAPS ON C OIL L6 OR TRANSFORMER Tl . 

APPLICATION 

The type GO t ransmi t t e r -re c eiver was 
d e s igned primarily for carrier current re lay 
operation . The re lay c ircui t s  are arranged s o  
t hat carrier i s  t ransmit t e d  over a line s e ct ion 
to prevent the t ripping of breakers on ext ernal 
fault s .  All the carrier e quipment s  on a s ingle 
l ine s e ct ion operate at the same carrier fre ­
quency so t hat when any one or more t ransmi t t e r s  
a r e  energized , a l l  of the receivers re spond . 

Besides re laying , the carrier channe l 
may a l s o  be u s e d  for one other of the foll owing 
s e rvice s :  t e leme t ering and aut omatic load con­
t ro l ,  remo t e  tripping , supervi s ory cont ro l ,  o r  
voice communi cation . The conne ct ions o f  the ad ­
ditional e quipment required for the s e  s ervi c e s  
are such that the carrier re lays always have 
c ontro l of the channe l .  The carrier s e t s  are 
e quipped with a p lug jack out let int o whi ch a 
t e lephone hand s e t  may be p lugged for point - t o ­
p oint voice c ommuni cation . 

C ONSTRUCTION AND OPERATION 

The type G O  carrier transmit t e r -re ­
c e iver component s are mounted on a vert i cal 
panel ( figure s l and 2)  and hous ed in a weather ­
proof cabinet for outdoor mount ing . The s e t s  
a r e  ident ified a s  f o l lows : 

Style #867386 for 100 - l S O  volt d - e . power supply 
Style #867387 for 200 -300 volt d -e . power supply 

The s e  s e t s  contain all the component 
part s ne c e s sary for convert ing d - e . power int o 
carrier fre quency power ( SO to lSO kilo cyc l e s ) 
for t ransmi s sion,  and a l s o  for c onvert ing re ­
ceived carrier fre quency power int o d -e . for 
r e l ay operation . The t ransmi t t e r -re ceiver unit 
weigh s  approxima t e ly 9S pound s . 

The vertical pane l i s  approximat e ly 12 
x 3 2  inch e s  and i s  hung by t runnions on the 
right -hand side . It may be swung open or com­
p l e t e ly removed from the cabinet a s  de s ired . 
Looking at the front of the pane l the var i ou s  
instrument s and dials are i dent ified b y  individ ­
ual name plat e s  and on figure 1 by numbers whi ch 
d e s ignate the c omponent part s in the Wlrlng 
diagram , figure 3 ,  and throughout the t ext . 

Two she lves ext end from the rear of 
t he vert i ca l  pane l ,  one near the t op and the 
o ther near the bot t om .  A s hie ld panel conne c t s  
t h e  two shelve s and s eparat e s  the t ransmi t t e r  
s e ct ion on the l e f t  s ide of t h e  pane l ,  figure 2 ,  
from t h e  receiver s e c t i on on the right s i d e  of 
the pane l . The l o cat ion of the various compon­
ent s mounted on the rear of the pane l s  are shown 
in figure 2 .  The arrangement of part s provid e s  
g o o d  heat distribution and acce s sibility a s  we l l  
a s  the ne ce s sary e le c t rical shie lding . 

A complete di s cu s s ion of the operation 
o f  vacuum tubes in the t ransmi t t e r -receiver cir ­
cuit s i s  beyond the s c ope of thi s book and the 
reader is invited to consult one of the many 
radio. t ext books i f  a d i s cus sion o f  the princi ­
p l e s  invo lved i s  de s ired . Tho s e  who are suffi c ­
ient ly int e re s t ed t o  pursue such a s tudy wi l l  
find that the circuit s involved i n  thi s t rans ­
mit t e r -re ceiver are convent ional and that so far 
as po s sible they have been s imp lified by the 
omi s sion of all unne c e s sary component s .  The 
C o lpi t t s  o s cillat or circuit is so proport i oned 
that one -half of the high frequency voltage out ­
put from the plat e of the tube i s  coup led back 
to the grid for excitation purpo s e s . Since 

there is no d - e . bias voltage app lied to the o s ­
c i l lator tube under transmi s s ion condition s , an 
appreciab le amount of grid current flows whi le 
thi s tube i s  o s ci l lat ing . However , the s ame 
grid excitat ion voltage app lied to the amplifier 
tub e s  cau s e s  a negligible amount of grid current 
be cau s e  of the fixed d - e . bias provided . The 
amp li fi er tubes are , therefore operat ing in the 
mode d e s cribed as C l a s s  A operat i on .  It is not 
ne c e s sary for the u s e r s  of thi s e quipment to be 
thoroughly fami liar with the operation of this 
circuit , but such a knowledge wi l l  aid in s e cur ­
ing the b e s t  po s s ib l e  operat ion . Tho s e  princi ­
p l e s  whi ch it i s  cons idered e s s ential that the 
user understand are de s crib.ed in the appropriate 
s e ct ion of thi s  book . 

The t ype GO t ransmit t e r -receiver con­
ne ct ions are shown s chemat ically in figure 3 ·  A 
s ingle o s c i l lator tube Vl i s  u s e d  t o  gene rat e  
carrier fre quency vo l t age whi ch i s  amp lified 
e ither by t wo tubes V3 and V4 in the pu sh -pu l l  
c ircuit , o r  if d e s i red , b y  six tub e s  V 3  t o  V 8  i n  
a pu sh-pu l l  paralle l conne ct ion . The r e c e i ver 
circuit utilizes a s ingle vacuum tube V2 . The 
o s c i l lator tube operat e s  in conjunct ion with the 
frequency determining circuit s Ll , C l ,  C2 and C3 . 
Direct current grid and plate voltage s are sup · 
p l i ed through r e s i s t o r  R l S  and reactor L3 . Cap ­
acitor C4 i s  u s ed t o  pre vent short -circuit ing 
the s e  voltage s .  The carrier frequency ' vo ltage s 
acro s s  capacitors Cl and C2 are e qual , but of 
opp o s i t e  pha s e , and are app lied t o  the grids of 
the amp lifier tub e s  through capaci t o r s  CS and 
C6 . The ne c e s s ary d - e . bias voltage for the s e  
grids i s  supplied through re s i s tors R 4  and RS . 
The s o l e  purpo s e  of r e s i s t o r s  R8 t o  Rl3 i s  t o  
pre vent und e s irable int eract ion among t h e  ampli ­
fier tube s . 

The plat e circuit s of the s e  amplifier 
tub e s  are conne cted t o  the primary t ransformer 
Tl which is an iron -cored t ransformer operat ing 
at carrier frequ enci e s .  The s e c ondary of t hi s  
t rans former i s  d e s igned t o  supply a r e s i st ance 
load of any value between S O  and S00 ohms . By 
making the inductive reactance of t he reactor L6 
and variome t e r  L7 e qual to the capacit ive react ­
ance of the line coupling capac itor , series re ­
s onance i s  obtained and the load on t ransformer 
T l  is a pure re s i s tance . 

The. s e c ondary of t rans former Tl a l s o  
s erve s as an auto trans former f o r  t h e  received 
signa l s  and supp l i e s  energy t o  the primary tuned 
circuit of the receiver formed by capacit o r  C8 
and induc tance L4 . Thi s circuit , when properly 
adjust e d ,  is s e r i e s  res onant . The act ion of the 
neon g low pro t e ctor lamp V9 is primari ly to de s ­
t roy this serie s r e s onance when local s i gna l s  
are received s o  that the voltage acro s s  induct ­
ance L4 never exceeds approximat e ly l S O  vol t s . 
The current through the neon glow lamp is limit ­
ed by the re lat iv e ly high react ance of capac i t o :e  
C8 . 

The receiver s e c ondary circuit con­
s i s t ing of capacitor C9 and indu ctance LS de liv ­

livers t he carri e r  frequency v o ltage dire c t ly 
t o  the c ont rol grid of vacuum tube V2 . Thi s 
arrangement increas e s  the receiver tube plate 
current by about 6 mi l liampere s during the re ­
c eption of large carr i e r  frequency s ignal s .  Thi s 
tube V2 normal ly ( s tand -by c ondi t i on s ) has a 
sufficient bias v o l t age appl i e d  b e t we en i t s  
cathode and i t s  grid s o  that n o  plate current 
f l ows . A r e c e i ve d  s i gnal over c ome s thi s  bias 
and cau s e s plate current t o  flow through the re · 
ceiver re lay . If t he p eak value of t he re ceived 
s ignal exceeds t he b ia s , �id current alsc 
f l ovs t hrough r e s i s t o r  � and additi onal 
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Figure 2 
Rear Views o f  Transmi t t e r -Re c e i ve r  ( Cabinet removed ) 
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Symbols 

Types 616 on 2516 
O s c illator Tube 
Re c e iver Tube 
Amplifier Tube 
Neon Lamp 

Ammeters 

Tubes 
Vl 
V2 
V3-Vc 
V9 

Amplifier Plate M.A . Ml 
Receiver Relay M . A .  M2 
Carrier Output M.A,  M3 
Cathode Heater M4 
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AS 
t.80VE 
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�lote : - For Communication 
from the carrier set . only 
oonnect terminal BC thru 
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TEST BUTTON 

CAR R I E R  CONTROl 

R ECEIVER OUTPUT 

STATION BAT T E R Y.  

CAElLE / CABLE / 
TO SWITCHBOARD TO SWITCHBOARD 

CAB LE / 
TO SWITCHBOARD 

125 VOLTS d . c .  SUPPLY 
5/ 15  WAT TS OUTPUT 

250 VOLTS d. c .  SUPPLY 

1 0  WATTS OUTPUT 

250 VOLTS d. c .  SUPPLY 

30 WATTS OUTPUT 

( R EMOVE JUMPER SHOWN 
I N  FIGURE 3) 

FOR VOICE COMMUNICATION MAKE THE ADDIT IONAL EXTERNAL 
CONNECTIONS SHOWN IN FIGURE 3 .  

* CONNECT TO 220 OHM RESISTOR AT SWITCHBOARD THEN TO 
POSITIVE OF STATION BATTERY . 

Figure 4 
Ext e rnal D - C . Conne c t i on s  to the R e l ay Equipment 

b i a s  re sult s .  Thi s extra bias tends to redu c e  
the p late current w i t h  the - ne t  re sult that it 
doe s not increa se beyond a predet e rmined value . 
Be cau s e  o f  the init ial bia s , the grid leak and 
capa c i t o r  combinat i on has no e f f e c t  upon the 
operat ion with weak s igna l s  being r e ceived . The 
carrier frequency c omponent in the plate c i r cuit 
of thi s tube is by-pa s s e d  by capacitor Cll and 
t he direct current component pas s e s  through 
m i l l iammet e r  M2 and the receiver re lay to the 
p o s i t ive bu s . 

The potentiome t e r  r e s i s t o r  Rl is u s e d  
t o  adjust t he o s c i l lator and r e c e i v e r  tube volt ­
age s t o  the prope r value s .  Cathode re s i s t o r s  R6 
and R7 aut omat i c a l ly provide the p roper bias for 
the amp li f i e r  tube s . Mi l liamme t er Ml i s  used 
to che c k  the current output o f  the amp l i f i e r  
tube s . The cathode heat e r  current i s  read by 
the ammet e r  M4 , and i s  ad j u s t ed by re s i s t or s  R2 
and R3 . The s e  c i r cuit s are arranged so that 
e ither two or s ix amp li f i e r  ( t ot a l  o f  e ither 4 
or 8 ) tub e s  may be u s e d  as required for a spe ci ­
f i c  app l i cat i on . The p ower output with s ix 
amplifier tube s wi l l  be approximat e ly three 
t ime s the value whi ch can b e  obtained with only 
t wo tube s .  

Pro t e c t ive gap s a s  indicated on the 
diagram are provided to prevent pos sible damage 
f rom lightning or swit ching surge s .  D i s conne c t  
s w i t c h  S 3  i s  provided t o  prot e c t  t h e  p e r s o n  mak ­
ing adjus tment s on tuning c o i l  L6 and t rans form­
e r  T l . It shou ld always be opened before making 
such ad j u stment s .  

Swit ch Sl and fu s e s  Fl and F2 c om ­
p l e t e ly i s o late t h e  e quipment from t h e  power 
supply voltage except that the c onvenience out ­
l e t  P S - 1  i s  s t i l l  energiz ed . · Te s t but ton S2 i s  
arranged s o  that i t  normally shunt s carr·ier out ­
put mi l li amme ter M3 , but this shunt i s  removed 
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when the but t on is pre s s ed t o  che ck the t ran s ­
mit t e r . 

Point to Point Voi c e  Communicat i on 
Point - t o -po int v o i c e  communicat i on i s  

p o s sible from the carrier s e t  b y  p lugging a t e l ­
ephone hand - s e t  i n  j a ck s  J l  and JlA . I f  d e s i red 
a dup l i cate s e t  of jacks may b e  l o cat ed on the 
swit chboard , or a d e s k -type t e l ephone s e t  l o cat ­
ed on the s t ation operator ' s  d e s k  for communi ca ­
t ion from any of the se point s , as we l l  as f rom 
t he carrier s e t . It should be noted that c om ­
munication c a n  be carried on from o n l y  o n e  l o c a ­
t i on at a t ime . The connect ions are shown 
s chemat i c a l ly in figure 3 .  

The modu lat ing component s o f  the car ­
r i e r  set are the mi crophone t rans former T 2 ;  the 
re lay Kl ; the grid -bias re s i s t o r  and condens e r  
Rl6 and C l 2 ;  t e lephone j acks Jl and JlA ; re lay 
r e s i s t o r s  Rl7 , R l 8 ;  and condensers Cl3 , C l 4 . In 
the 100 to 150 volt carrier set s the r e s i s t o r  
R l 8  should b e  s horted out a s  shown in figure 3 .  
When communi cat ion i s  d e s ired , the operat o r  
p lugs his hand - s e t  in jacks J l  and JlA and s i g ­
n a l s  the d i s tant operator by pre s s ing the push 
but ton on the t e lephone s e t . Thi s s t art s car ­
rier by energizing re lay Kl which c l o s e s  i t s 
conta ct s lKl . Cont act lKl c onne c t s  negative t o  
the o s c i l lator tube cathode c ir cuit thru termi n ­
a l  K .  Start ing carri e r  rings t h e  carrier a larm 
b e l l  at the d i s t ant s t at i on . P lugging in the 
t e lephone hand - s e t  w i l l  dis conne c t  the l o c a l  
alarm b e l l  t o  prevent it from ringing during 
c ommunication or when signal l ing the d i s t ant 
s t ation . This is done by the t e s t  j ac k  JlA 
opening the b e l l  c ircuit t e rminal s  BC to -B . At 
the comp l e t i on of the prede t e rmined commun i c a ­
t i on s i gnal t h e  l o cal operator r e l e a s e s  his push 
but t o n  on his hand - s e t . The d i s t ant operator 
p lugs in hi s hand - s e t  and t alks t o  the first 
operator after c l o s ing the pu sh but t on on the " 
hand - se t . www . 
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TYPE GO CAR R I ER CURRENT TRANSM I TTE�-REC E I VER 

Whi le the init iat ing oper'at o r  i s  talk­
ing , the d i s t ant operator shou ld l i s t en but not 
c l o se his hand - s e t  push but t on . I f  both ope r a ­
t o r s  c l o s e  t h e  hand - s e t  p u s h  but t on a t  t h e  s ame 
t ime , communi cat ion is difficult be cau s e  of a 
h e t erodyne s ignal being s et up . The speaking 
operator only should pu sh the hand - s e t  but t on 
whi le talking and when he d e s i r e s  to l i s t en ,  he 
should r e l e a s e  his pu sh but t on .  Then , the other 
operator shou ld c l o s e  hi s push but ton and talk . 

C l o s ing the hand - s e t  push but t on a l s o  
energ i z e s  t h e  t e l ephone mi c rophone dire c t ly from 
the stat ion battery thru the re lay Kl , Rl7 and 
Rl8 . The re lay c ontact 2Kl modif i e s  the bias 
c onne c t ions of the amp lifier tub e s  by di s con ­
nect ing the bias re s i s t or s  R 4  and R 5  from - B  and 
c onne c t ing them thru the s e condary o f  the mic ro ­
phone t rans former T2 to the modu lat or grid bias 
re s i s t o r  Rl6 and c ondenser C l 2 . Thi s t rans fe r  
incre a s e s  t he o s ci l lator tube g r i d  l e ak t o  ap ­
proxima t e ly twi c e  i t s normal value and redu c e s  
t h e  o s c i ll at o r  output very s l ight ly in order t o  
produ c e  t h e  n e c e s sary bias t o  the amp l i fi e r  tube 
grid s . Modu lat ion by the grid bias variation 
method i s  then po s s ib le . Talking int o the mi ­
c rophone s e t s  up voi ce fre quency current s which 
c irculate thru the mi crophone , condenser C l 4  and 
t rans former T2 primary ci rcuit . The se current s 
are t rans formed thru the mi c rophone t rans former 
T 2  to modulat e the carrier frequency outpu t . 

The r e c e ived s i gnal i s  demodu lat ed by 
the receiver tube , V2 , and pas s e s  thru the hand ­
s e t  ear phone s from t he r e c e iver tube plate thru 
mi l li amme t e r  M2 and c ondenser C l3 to -B . 

I NSTALLATION AND ADJUSTMENT 

Instal lat i on 

The type GO t ransmi t t e r -r e c e iver· 
e quipment as supp lied inc lude s  an a c ce s s ory 
p a c kage in addit ion to the main cabine t . The 
i t ems rece ived should be carefu ll y  checked 
against the part s l i s t  whi ch wi l l  be found in a 
lat e r  s e c t ion of this book and a l s o  agains t  the 
o rder or requi s i t i on for the equipment . Any 
short age shou ld be reported immediat e ly t o  the 
t ransport at ion company , and the neare s t  d i s t r i c t  
o ff i c e  o f  t h e  manufacturer . The equipment 
should be very carefu l ly che c ked for damaged or 
mi s s ing par t s  and par t i cu lar att ent i on should be 
given to any part s  which have become l o o s e  in 
s hipment or wir e s  which have broken due to vi ­
bration . 

The t ransmi t t e r -receiver s e t  should 
b e  mount ed a s  near a s  p o s sible t o  the l ine coup ­
l ing capa c i t o r . I f  a pede stal t ype coupling 
capacitor is u s ed , it wi l l  generally be found 
c onvenient to mount both uni t s  on the s ame s t e e l  
s t ru cture . I n  t h i s  cas e ,  the l e ad - in bushing i s  
t o  b e  ins t a ll ed o n  the side o f  the cabinet which 
is used for conne c t ion to the coupl ing capac i t o n  
Figure 1 4  shows t h e  out line dimens ions o f  the 
t ransmi t t e r -receiver cabinet . 

The lead -in wire c onne ct s the coup ­
ling capac i t o r  t o  the t ransmi t t e r -receiver s e t . 
It should be run thru the lead -in bushing and 
c onne c t ed t o  the t e rminal marked "Line " near the 
d i s coru>e c t  swit ch S3 . The insulation o f  the 
l ead-in cab le with r e s p e c t  t o  ground mu s t  be 
much b e t t e r  than i s  ordinarily emp loyed f o r  the 
v o ltage whi ch exi s t s  between the s e  point s , a s  it 
e ff e c t i ve ly shunt s the reactive e lement s of a 
r e s onant circuit at carrier frequency . The imp ­
edancif of this r e s onant c i rcuit i s  s e ve ra l  
thousand ohms and l eakage resulting from rain , 
sno w ,  s le e t , t o o  long a l e ad -in wire , or t o o  
many support ing insu lat ors wi l l  t end t o  reduce 
the power output o f  the t ransmi t t e r  and reduce 
the s e n s i t ivity o f  the r e c e ive r . Thi s lead 
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should no t be enc l o s ed in a conduit , since i:; J-.e 
capac itance of the lead to the ground should be 
kept as smal l as p o s sibl e . A cab l e  insu lated 
with a high-grade rubber and suitable for at 
least 7500 volt s e rvice is recommended . The 
a c tual current carrying capac i t y  of thi s condu c ­
t o r  need not exceed #14 gauge wire . However , 
f o r  me chani cal reasons a s omewhat larger s i z e  
w i l l  usua l ly be d e s irab l e . A suitab l e  lenqth o f  
#12 cab l e  ( 19 s t rands o f  . 0 185 wire ) with � rub ­
b e r  insulat ion . 3 08 inch e s  thick i s  supplied 
with the coup ling capa c i t or for c onne ct ing the 
c oupling capa citor t o  the carri e r  s e t . I f  a 
pede s t a l  type coup ling c apac itor i s  u s e d ,  it i s  
r e c ommended that a copper bonding cab le b e  con­
ne cted from the grounded frame of the c oup l ing 
c apacitor to the t ransmi t t e r -re c e ive r cabine t . 
This bonding condu c t o r  should be placed para l l e l  
w i t h  the carrier frequency l ead and spaced a t  
l e a s t  one f o o t  f rom i t . Figure 5 []hmr:: a 
t yp i cal installation of the t ransmi t t e r -re c e iver 
s e t  and coupl ing capa c i t o r . 

The ne c e s sary conne c t ions f rom the 
t ransmi t t e r -receiver to the swit chboard or power 
supply are to be made in a suitab l e  conduit in ­
s t a l l ed in the kno ck-out in the bot t om of the 
t ransmitt er -receiver cabine t . Numbe r  1 2  gauge 
wire is rec ommended f o r  the s e  c onne c t ions . Be ­
fore actually making the s e  conne c t i on s , the 
detailed instal lat i on diagram should b e  compared 
with the ext e rnal c onne c t ion diagrams of figure 
4 to be sure that there is no conf l i c t . 

Do not insert any of the tub e s  or 
fus e s  in the t ransmi t t e r -receiver unit unt i l  
the f o l lowing s e c t ions dealing with c ircuit ad ­
j u s tment s have been read through very carefu l ly . 

Cir'cui t Ad jus tment s 

The f i r s t  c onsidera t i on when put t ing 
this equipment into ope rat i on wi l l  be t he choice 
of carrier frequency . Prior t o  shipment , the 
e quipment is very careful ly_ t e s ted and ad j u s t ed 
f o r  ope rat i on at 1 0 0  ki locyc l e s  with a 0 . 00 1  Mfd. 
c oupling capaci t o P ,  5 0 0  ol1J;J equiva lent line Pee -

BUS 

PROTECTED TRANSMISSION LINE 

7.5 KV. CLASS 
IN INSULATOR 

CONDUIT TO SWITCHBOARD 

FiguPe 5 
Typ i c a l  Ins t a l lat i on & Ext erna l Carrier Frequency 
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s i s t anc e ,  1 2 5  o r  250 volt bat t ery , and all e i ght 
vacuum tube s .  

Table s of adjus tment data and curve s 
covering the ope rat i on of the equipment under 
all normal c ond i t i on s  are included a s  an aid t o  
making ad justment s .  The s e  t able s cover the ad -

. j u s tment of the e quipment as shipped from the 
fac t o ry . I f  conditions in the field differ from 
the final fac t o ry adjus tment c ondit ions , it wi l l  
be ne c e s sary t o  refer t o  t h e  curv e s  of figu r e s  6 
t o  13 and vary the ad j u stment s a c c o rdingly . Some 
of the value s in t he table should be the same 
for a l l  ins t a l lations and , therefore , no curve s 
are given for t he s e quant i t ie s . Separat e t ab l e s  
a r e  given for 125 volt ope rat i on and f o r  2 5 0  
v o l t  operat ion,  even though many o f  the valu e s  
in b o t h  t able s a r e  t h e  same . Type 25L6 tube s 
are t o  be u s e d  for 1 0 0  t o  1 5 0  volt operat i on and 
Type 6L6 , for 2 0 0  t o  300 volt ope rat i on . During 
the pre liminary adjus tment s ,  all e ight tub e s  o f  
t h e  correct type should be used unt i l  t h e  e quip ­
ment is operat ing s a t i s fa c t o r i ly . Aft e r  the 
ad j u s tment s are c omplet e ,  if it is found that 
all of the avai lable power i s  not required,  four 
of the tube s may be removed and c ertain of the 
ad j u s tmen t s  as indi cated below changed accord­
ingly . The c onne c t i ons shown in figure 4 should 
a l s o  be changed if ne c e s sary . 

The f o l lowing t abulat i on gives the 
type t ub e s  and conne ct ions to be used and bat t ­
ery burden for the d - e . supply v o l t age and 
radio -frequency output s shown . 

Normal Bat t ery Load 
Type No . Heat e r  Supply Amp e r e s  Normal 
Tube Tub e s  Conn . Vo l t s  St andby : Trans . Output 

2 5L6 4 Serie s  125 · 36 2  . s o6 5 

25L6 8 2 group s 1 2 5  
paral l e l  

. 66 2  1 . 026 1 5  

6L6 4 Series 2 5 0  . ':) 5 0  1 . 097 1 0  

6L6 8 Series 2 5 0  - 95 0  1 . 3 17 3 0  

Add . 05 0  amperes t o  t ransmi t t ing loads 
above when the c ommunicat i on hand s e t -push -but t on 
i s  c l o s ed . 

The adjustment procedure will f o l lo w  
t h e  t abulat ion a s  c l o s e ly a s  po s s ible and , there ­
fore , i t  i s  important t o  b e c ome thoroughly fam­
i liar with the table s . Five co lumns are inclu d ­
ed i n  the se t able s :  t h e  f i r s t  co lumn indi cat e s  
the c ont r o l , ins t rument o r  quantity t o  be che c k ­
ed : t h e  s e c ond c olumn ind i cat e s  t h e  maximum 
value whi ch i s  permi s s ible ; the third c o lumn 
ind i cat e s  the minimum value whi ch i s  pe rmi s s ible 
the fourth c o lumn indi cat e s  the normal value of 
the quant ity;  and the fifth co lumn should be 
f i l led in at the t ime of installation t o  indi ­
cate the actual value whi ch wa s obtained . Thi s  
last co lumn i s  o f  great importance and should 
a lways be f i l led in j u s t  as soon a s  the e quip ­
ment i s  ins t a l led . A c opy of the s e  value s 
should be kep t with the e quipment for checking 
purpo s e s  and all l e t t e r s  of inquiry to the manu ­
facturer regarding the opePation of this e quip ­
ment should be a c c ompanied by a c opy of thi s 
form, with a l l  blanks properly fi lled . 

l .  The fir s t  l ine in the adjus tment dat a 
t able i s  the power supply or batt ery vo ltage 
whi ch is to be measured at the t e rminal s  of the 
e quipment by c onne c t ins a voltme t e r  int o the 
c onvenience out let PSl , whi ch is marked VOLTAGE . 
The a ctual value of thi s voltage should be ent ­
e re d  on the line in the fi rt:1 c olumn of the dat a 
t able . The limi t s  given on the se quant i t i e s  are 
int ended to include the maximum variat i on in 
p ower supply voltage , a s  indi cated . I t  should 

be obse rved that the maximum and minimum var i a ­
t i ons o f  t h e  valu e s  in t h e  t able a r e  not all the 
s ame pel'centage . Thi s means that with the act ­
ual normal v o l t age at PSl , the vari ou s  circuit 
c omponen t s  can be adj u s t e d  within all the limi t s  
given , but once the normal v o lt age i s  e st ab l i sh ­
e d , it should not b e  permi t t e d  t o  f luctuate more 
than + s% . 
2 .  I f  the supply v o l t age i s  within the 
l imi t s  shown , the fu s e s  and Pe s i s t or s  should be 
inserted in the e quipment but no tube should be 
placed in any so cket unt i l  the following t e s t s  
have been made . I n  o rder that the s e  fus e s  and 
r e s i s t o r s  may funct ion pl'ope rly, they should 
be carefully che cked agains t  the part s l i s t  t o  
s e e  that they are o f  t h e  correct valu e s  a s  maPk ­
ed . The l o cation of the s e  c omponent s i s  shown 
in figure 2 .  The two fu s e s  Fl and F2 are to be 
mounted in the receptac le s FSl and FS2 which are 
one above t he o ther . The neon lamp V9 i s  t o  be 
inserted later in the third receptacle VS9 . Of 
the three larger re s i s t o r s , the highe s t  value 
re s i s t or Rl ( 2000 ohms for 100 to 1 5 0  v o l t  s e t s ,  
5 0 0 0  ohms for 200 t o  3 0 0  volt s e t s ) i s  t o  be in ­
s e rted in the c li p s  farthe s t  from the front o f  
t he pane l . The se c li p s  are l o cated on the under 
s ide of the bot t om she lf on the vert i cal pane l .  
The o ther t wo o f  the larger s i ze r e s i s t o r s  R2 
and R3 have 1 the same re s i s t an c e  v alue ( 160  oh�� 
f o r  1 0 0  t o  1 5 0  volt s et s ,  80 ohms for 280 . t o  
3 0 0  volt s e t s ) and are t o  be ins e r t ed in the 
middle and front po s i t i ons , r e s p e c t ively . The 
t wo small r e s i s t o r s  R6 ( 6 0  ohms f o r  1 0 0  t o  1 5 0  
v o l t  s e t s ,  120 olLrns f o r  2 0 0  t o  3 0 0  v o l t  s e t s ) 
and R7 ( 3 0 ohms for 1 0 0  t o  1 5 0  v o l t  s e t s ,  6 0  
ohms for' 2 0 0  t o  J O O  vo lt s e t s ) a r e  t o  be insert ­
ed in t he c l i p s  on right -hand s ide ( rear-view ) 
of the shie ld pane l .  The se c lip s are dire c t ly 
beneath the upper she l f . The lower re s i s t ance 
value re s i s t or R7 i s  t o  be inserted in the c lip s 
neare s t  the front of t he pan e l .  

3 .  The p ower s wi t ch Sl should be c lo s ed 
and , i f  n e c e s sary , the taps on re s i s t o r  Rl 
should be adju s t ed s o  that the o s c i l lator s creen 
and p late volt age , and the re ce iver cathode 
v o l t age , when measured between t e rminal -B and 
the proper t ap s  on thi s re s i s t o r , are approxi ­
mat ely as indi cated by the next two line s o f  the 
ad j u s tment data t able s .  Batt ery p o s i t ive + B i s  
c onne c t ed t o  the end o f  the re s i s t o r  R l  neare s t  
the hinged edge o f  the vert ical pane l .  The o s ­
c i l lator s c re en and plate v o l t age t ap i s  near e s t  
the +B end of Rl . The s e  voltage s wi l l  be ad ­
j u s t e d  more a c curat ely a:"t e r  s ome of the o t her' 
adjus tment s have been made , but it i s  important 
that the valu e s  £hown be approximat e ly correct 
s o  that the vacuum tube s wi l l  not he injured . 

4 .  Next , power swit ch Sl i s  t o  be opene d ,  
t he neon g l ow lamp V9 and four· tube s are t o  b e  
inserted i n  the s o cke t s  V l  t o  V4 . The s e  are the 
four s o c ke t s  on the upper shie ld neare s t  the 
front o f  the vertical pane l .  Power swit ch Sl i s  
then t o  be c l o sed again and re s i s t o r  R3 ad j u s t e d  
t o  obta in t h e  proper cathode heat er current Mif 
which i s  t o  be as indicated in the t able . Note 
that when power swit ch S l  i s  f i r s t  c lo sed , the 
current wi l l  be above normal due to the low re ­
s i s t ance of the c o ld cathode s .  Consequent ly , 
p ower should be app l i e d  r'or about 3 0  s e cond s  be ­
for' e  the final current che ck is made . The e x ­
t e rnal c oru1e c t ions f o r  various c ondit i ons are 
shown on fi.gur•e 4 . 

5 .  The s e  s ame diagrams w i l l  apply for the 
next t e s t  whi ch is made by t ransferring the four 
tube s already in the front s o cket s  to the rear 
s o cke t s  V5 to V8 inclu s ive . Wit h  the t ube s in 
the rear s o cl�et s ,  the re s i s t o r in the middle 
p o s it i on R2 is to be ad j u s t ed to give the c o r ­
r e c t  value o f  cathode heat e r  current a:mnet e r  M4 
a s  indi cated in the t able . 
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TYPE GO CARR I ER CURRENT TRANSM I TTER-RECE I VER 

6 .  Next , a l l  eight of the tube s ,  Vl t o  V8 
inc lu s i ve are to be insert ed in their s o c ke t s  
and the c onne ct ions changed p e r  figure 4 ,  i f  
ne c e s sary . With t h i s  s etup , t h e  cathode heat er 
current ammet e r  M4 is to b e  checked agains t  the 
t ab le s .  

7 .  During the above ad jus tment s ,  the t e st 
but t on S2 should not be pre s sed , and a l l  cur ­
rent s othe r than the cathode heat e r  current 
should be zero , with the po s s ib l e  except ion of 
the receiver re lay current mi l l iammet e r  M2 . I f  
any o f  the other ins t rument s ind i cate current , 
the cau se should be determined before pro c eeding 
with the t e s t . 

8 .  The r e c e i ve r  cathode tap on r e s i s t o r  
R l  should b e  adj u s t ed and the voltage should b e  
a s  indi cat ed by thEJ data table s . The data 
t able s indi cate the s t andby re ceiver re lay cur ­
rent , which is a very sma l l  valu e . The l imit s  
shown are intended t o  indicate that thi s  current 
should be the lowe s t  po s s ible value 1'hich wi l l  
mo ve the point e r  on the mil l ia]June t e r . 

9 .  The next ad j u stment s determine the 
frequency of the e quipment . The adjus tment data 
given in the t ab l e s  are f o r  a frequency within 
the l imit s as ind i cated . If the frequency to be 
u s ed i s  other than 1 0 0  ki l o cyc le s ,  the o s c i ll a ­
t o r  frequency dial , L l , which cont rols the car ­
rier frequency t ransmit t e d  should be changed ac ­
cordine; t o  the curve of figure 6 .  When prac t i ­
c a l , this frequency should b e  checked b y  a wave ­
meter and the actual value ent ered in the table . 

1 0 . The next t wo lines in the tab l e s  show 
the c ine coup ling capacitance and equi val em 
line r e s i s t ance used to determine the data that 
fol lows . If the line coupling c apacitor i s  
other than the value indicated i n  the t able , or 
i f  the e quivalent line r e s i s tance i s  different 
from that indicat ed , the curves should be c on ­
sult e d , a s  di s cu s s e d  be low . Actual l y ,  the 
e quivalent line re s i s t ance is a quant ity whi ch 
is somewhat difficult to measure and ;ril l  not 
o rdinarily be knO'tfn . Usua l l y ,  it wi l l  b e  ne c ­
e s sary t o  determine thi s r e s i s t ance , a s  ind i c a ­
t ed lat er . 

1 1 . It is ne c e s sary t o  cancel the reac t ­
ance o f  the coupling capac itor by adju s t ing the 
c ombined inductance o f  line tuning c o i l  L6 and 
output tuning variome t e r  L7 so that the ci rcuit 
is s e r i e s  r e s onant . In addition t o  the capa c i ­
t ance o f  the coupling capac itor , there i s  an ap ­
pre c iabl e  amount of s t ray c apac itance due to the 
cab le c onne ct ing the line coupling capacitor t o  
t h e  t ransmi t t e r -receiver s e t . Al s o ,  the t rans ­
mi s sion l ine may be s light ly reac tive . Thu s , 
figure 8 i s  a pure ly theoreti cal curve based on 
the effect ive capa c i t ance conn€ cted to the line 
t e rminal . Appreciable variat ion from the valu e s  
shown may , there fore , be exp e c t ed in any actual 
installat ion . Taps 0 to 15 on induc t ance L6 
corre spond approximat e l y  t o  mill ihenrie s ,  pro­
vided the conne c t ion from the variome t e r  is to 
t e rminal 0 .  The variome t e r  has an indu c t ance 
range o f  approxima t e ly . 17 mi l lihenry t o  1 . 7 
mi l l ihenr i e s . The sum o f  the two inductan ce s , L6 
and L7 should be the val�e indicat e d  on the 
curve . 

1 2 . The next adjus tment is the receiver 
primary inductance L4 . Either the who l e  c o i l  
should be u s e d  or the larger porti on o f  it from 
the t ap to the fini sh end o f  the c o i l . The two 
curve s o f  figure 7 indicate the effect o f  t hi s  
adjus tment and show qui t e  c learly that i t  i s  o f  
l i t t le importance except near the ends o f  the 
frequency range . The r e c eiver s e c ondary indu c ­
t ance L5 i s  ident i cal with L4 and should be ad ­
j u s ted in the same manner . The axe s o f  the s e  
c o i l s  may be turned s o  a s  t o  form any d e s ired 
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angle with a corre sponding value of coup l ing be ­
t we en them . Thi s  coupling is not important a s  
l ong a s  the axe s o f  the c o i l  are not c o incident ­
a l ,  nor at right ang l e s  to each othe r . Maximum 
coup l ing o c curs when the axe s  are coincident a l  
and approaching thi s adjus tment w i l l  increase 
the r e c e i ve r  sensitivit y .  

13 . On the ave rage open-wire t ransmi s sion 
l ine the carrier signal rece ived from the t rans ­
mit t e r  at t he other end of the line i s  so s t rong 
that the lo cat i on of the receiver tap on t rans ­
former Tl i s  not very criti cal . The u sual l o c a ­
t i on of t he r e c e i ve r  t ap i s  between t ap s  2 and 
9 .  It is only on a weak re ceived s i gnal and for 
very s e l e ctive tuning that it is nece s s ary for 
carefu l  matching of the receiver c ircuit thru 
the s e l e c t i on o f  the rece iver t ap .  Very s e le c t ­
ive tuning is ne c e s sary only where ad jacent line 
s e c t i ons have carrie r  frequencies le s s  than 1 0  
k i l o cyc l e s  apart . Where l e s s  than 1 0  ki locycle 
s eparat ions betwe en ad jacent l ine are required , 
the manufacturer should be consulted . 

14 . In order to get maximum carrier fre ­
quency t ransmit t e r  e f f i ciency , it is impo rtant 
to carefully mat ch the impedance of t ransformer 
Tl to the impedance o f  the t ransmi s s ion l ine , as 
measured from the l ine coup ling t ap . When the 
s e t  is properly tuned for 8erie s res onance 
the se impedan c e s  appear as effect ive r e s i s t ance . 
The curve s of figure 9 show the re lat ion between 
thi s equivalent line re s i s tance and the line 
coupling taps on t ransformer Tl . For· average 
open -wire t ransmi s s ion line s the equivalent line 
r e s i s tance is about 50 0  ohms . 

15 . When a l l  of the above ad jus tment s up 
t o  thi s point have be�n made inc luding a trial 
s e t t ing o f  the transforme r t ap T l ,  the test but ­
t on S2 should be pr" e s s e d  and carrier t ransmit t e d  
over t h e  line . The carrier ou tput current on 
mi l liammet e r  M3 should be ob se rved and t he out ­
put tuning variome t e r  L7 ad j u s t ed for maximum 
output current . Thi s adjustment e s tab l i she s 
s erie s resonance in the c ir cuit inc luding c o i l  
L6 , c o i l  L7 , coupling capacitor , and t ransmi s ­
sion line . The l ine coup ling tap on t ransfor•me r 
Tl should be readjusted to obtain be s t  mat ching 
which vlil l  be indicated by maximum carrier out ­
put . If two tap s  give approxima t e ly the s ame 
carrier output , the higl1er numbered tap should 
be used . 

Changing the ad justment of tap s  on 
t ransformer Tl wi l l  make readjus tment of varia ­
meter L7 ne c e s sary to maintain s e r i e s  r e s onance .  
I f  re s onance o f  vari ome ter L7 , a s  indicated by 
maximum carrie r  output current M3 o c curs at a 
dial sett ing of 1 0 0 , it is advi s able to try one 
l e s s  mi l l ihenry in c o i l  L6 . Conve r s e l y ,  i f  
r e s onance o c curs a t  zero o n  the output tuning 
variome te r ,  more indu c t ance should be included 
in the c ircuit by increasing the tap on induct ­
anc e  c o i l  L6 . Do not fail to open safety d i s c on ­
ne c t  s1-rit ch S 3  before changing any o f  the taps 
on output tuning coil L6 or t ransformer T l . Al ­
though safety gap SGl is s e t  suffi ci ent l y  c l o s e  
to pro t e c t  the equipment from surge s ,  i t  i s  p o s ­
s ib l e  for the operator t o  r e c e i ve a severe sho c k  
unl e s s  t h e  di s c onne c t  swi t ch i s  open . 

1 6 . The next adjustment i s  quit e import ant. 
Figures 1 0 ,  1 1 ,  1 2  and 13 show the effect of o s ­
c i l lator p lat e v o ltage upon the p late current s 
and output current s .  The s e  curve s have a l s o  
b e en plotted t o  indicate t h e  product obtained b y  
mul t iplying t h e  readings o f  amplifier plate cur ­
rent mil liammet e r  Ml and carrier output mi l l i ­
ammet e r  M3 . The ob j e c t  o f  this adjustment i s  t o  
obt ain a value o f  o s c i llator voltage whi ch wi l l  
result in the maximum o f  thi s product . By re ­
ferring to the curve s ,  it wi l l  be s een that a s  
t h e  o s ci l lator � l a t e  voltage i s  increased above www . 
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CARRIER F R EQ UENCY IN K I L OCYCLES 

Figure 6 
Fre quency C a l ibrat ion Curve o f  the O s c i l lat o r  

CA R R I E R  F R E Q U ENCY I N  K I LOCYCLE S 

Ficuru 8 
Approximate Indu c t an c e  of C o l l :J  L6 and L7 t o  
E st ab l i s h  Seri e s  R e s onance in C i r cu i t  L6 , 
L7 , Coup ling Capac i t o r  and Tran smi s s i o n  Lino . 

0 
CARRIER FRE Q UE NCY IN K I L OCYCL E S  

Ficure 7 
Frequency Calibration Curve of the Receiver 
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a c ertain value , the amp l i � i e r  plate current de ­
creas e s  rather rapidly . I t  wi l l  a l s o  be noted 
that the carrier- output current doe s not in ­
c r e a s e  much a � t e r  a cer tain o s c i l l a t o r  plate 
v o l t age i s  reached . The product o �  the se t wo 
cu rrent s reache s a maximum under> the b e s t  oper ­
at ing c ondit i ons . Ther>e �ore , the o s c i l lator­
plate v o l t age t ap on r e s i s t o r  Rl i s  t o  be moved 
s l ight ly �rom i t s  ini t ia l  adjus tment and the 
r-eading s of the mi l liawne t e r s  Ml and M3 o b s e r>ved 
and mul t i p lied t oge ther a s  a .che c k  for the maxi ­
mum value o �  the produ c t . Regar>dl e s s  o� ins t a l ­
lation condit i ons , the amp l i � i e r  p l a t e  cur>r>ent 
as read on mi l liammet e r  Ml should be within the 
l imit s indicated in the data t ab l e s ,  but the 
carrier output current , as indicated on mi l l i ­
ammet e r  M3 , may vary qui t e  considerab ly �rom the 
value s given i f  the e qui valent l ine r e s i s tance 
is other> than 500 ohms . Thi s  variation in out ­
put c·ur·rent \vi l l  c au s e  the produ ct t o  vary c o r ­
re s pondingly . 

17 . I� suitab l e  i n s t rument s are avail ab l e , 
the o s c i l l a t o r  c ombined p late and s creen cur>rent 
should be me asured by di s c onne c ting t he tap 
neare s t  the +B end of Rl and conne c t ing a mi l l i ­
ammeter in s e r' i e s  with thi s lead . Thi s t e s t  i s  
n o t  part i cu larly imp o r t ant , but i t  serves a s  a 
c onvenient means o f  che c king the e quipment at a 
l a t e r  dat e i.f t ro ub l e  cl.eve l op s . However ,  i.t i. s  
o f  c on s i.derab l e  i.mportance that the o s c i. l la t o r  
p l a t e and s creen v o l t age be r-ecorde d ,  s ince thi s 
mus t  be wi.thi.n the l imi t s  shown in o rder> t o  i n ­
s u r e  sat i s fa c t o ry tube l i.�e . 

18 . A�t er the above adjus tment s m·e com ­
p l e t e d ,  carrier should be t ransmi t t ed f r o m  the 
remo t e  e quipment so that the recei.ver may be ad ­
j u s  t e d  �or maximum r e c eiver' re lay curren t indi. ­
cated by mi l liammet e r  M2 . The approxi.mate s e t ­
t ings f o r  t h e  receiver primary capa c i t o r  C8 aEcl 
t he r e c e i ve r> s e condary capa c i t o r  C9 i-lL'S ind.�. ca t ­
� d  by figure 7 .  I t  i s  u sual l y ne c e s s ary t o  u � ­
j u s t  the s e  capaci t o r s  s light ly t o  obt aiL r e s on ­
anc e  with the remo t e  s igna l . I t  wi l l  gene r a l ly 
be found impo s s ib le to ad j u s t  t he s e  c ont ro l s  by 
r e c eiv ing from the l o c a l  t ransmi t t e r , s ince �he 
s ignal s t rength is so great that the 1·e c e i ve r  
w i l l  tune very broad l y . A s  a mat t e r- o �  �act the 
value s shown by the curve are much mor e  a c curate 
than the s e t t ing s whi ch may be-' obt ained us.ing 
the l o c a l  t ransmi t t e r . When the remot e  s i gna l 
has been tuned i n ,  the receiver re lay current 
mi l liammet e r  M2 should b e  r e c orded and then the 
t e s t  but t on S2 pre s s ed ,  and this current again 
r e c o rded for the l o c a l  t ransmi s s ion c ondit i on . 
Thi. s c omp l e t e s  the adjus tment o� the e quipment 
f o r  normal condit ions and a l l  o� the blanks in 
the fifth c o lumn o� the ad j u s tment data t ab l e  
shoul d  b e  f i l l ed in before l e aving t h e  e quipment 
It is d e s i rable to repeat the above adjus tment s 
two or three t ime s in order t o  be sure that the 
b e s t  s e t t ing s have been obtained . 

On rare o c ca s i on s  the no i s e  l e v e l  on 
t he t ransmi s s ion l ine s due to l ine - swit ching 
d i s turban c e s  Ol' int e r�e rence �l'Om other carrier 
s e t s may be great enough t o  inc rease the re c e i v ­
e r  plate curren t above the p i c k -up value o f  the 
r e c eiver re lay e lement . Thi s  int e rference may 
be reduced in e ither of t wo �rays , or by a c om ­
b inat ion o f  both . 

l .  By redu cing the 
L4 and LS to near i t s  minimum 
c oup l ing o c curs when the c o i l  
angle s . )  

c oupling between 
value . ( Minimum 
axe s are at right 

2 .  By increasing the r·e c e iver tube 
c athode v o l t age . The cathode v o l t age i s  in­
c r e a s ed by moving the re c e i ve r  tap on re s i s t o r  
R l  t oward the + B  end of the re s i s t o r . Thi s  r e ­
duc t i on o f  int e rference i s  a mat t e r  o f  t rial and 
erPOI' . As both the d e s i red s ignal and int e r� e r -

e n c e  signal a r e  reduced by the s adjus tme n t" s ,  
care shou ld be t aken that the d e s  red s ignal i s  
n o t  reduced b e l o w  a sa fe ope ratir1  · · alue o f  the 
r e cei ver> relay e l ement . 

OPERATI ON 
wnen this e qu ipmen�. i s  p Poperly in­

s t a l l ed and adju s t e d ,  i t  may be placed in opePa ­
t i on by c l o s ing safe t y  d i s c onne c t  S\; i t ch S3 and 
power swi t ch Sl . The t ransmi s s ion o f  carPier i s  
aut omat i c a l l y  cont r o l led by the a s s o ciated 
relays and requir' e s  no a t t ention on the pai't o �  
t h e  operat o P  e ·:cept ma int enance , as exp lained i n  
a s eparate s e ct ion . The e quipment may be t aken 
out of s e r v i c e  at any t ime by opening the power 
and d i s connect S \!it che s in which c as e ,  there i s  
n o  power consumed from supp ly 8ource nnd no 
appr'e ciable d e t e ri orat i on of the equiprler"· " "!-"  
l ong periods o f  t ime . 

In conn e c t i on vrith the installa t ion 
and maint enan c e  of this equipment , s e ve r-'ll i n ­
st rument s 1-ihich aPe not O I'dinari l y  used for 6 0  
c y c l e  me asurement s ,  sue� a s  a cathode ray o s c i l ­
l o s cope , s e v e r·al the rmo coup le vo ltme t e r' s  and am­
met e r' s , a mult i - s cale high P e s i s t ance d - e . v o lt ­
met e r  having at l e a s t  1 0 0 0  o�ns peP volt , a 
mu l t i - s ca l e  d - e . m i l lianunet e r ,  a sui t able t ub e  
checke P ,  and a waveme t e r  f o P  carPier frequency 
will be found vePy he lp ful . 

MAINTENANCE 

Aft er ins t a l lation , the e quipment 
shoul d  be ins p e c t ed daily for the f i r s t  we e k  o r  
t wo t o  s e e  that it �unc t i ons properly and that 
nothing overheat s .  Thi s pro cedur•e wi l l  pel'mit 
the ope r-a t o i' S  to become fami liaro 1d th the equip ­
ment . Aft e P  the P i r s t  t wo weeks , a careful in ­
spect ion once every week wi l l  be su r f i c i ent . 
\;'hen tl-1e s e  weekly insp e c t i ons are made , 'J. l l  
me t e r  Peadings should be P e c o rded . 

Vacuum Tub e s  

I f  any di s c rep'l.ncy o f  the me t e r  read ­
ing s i s  not i ced aft e l' a cons iderab l e  neriod o f  
oper·at i on , a l l  o f  the vacuum tube s should b e  
che cked t o  s e e  that t hey aPe s t i l l  i n  good con­
dit ion . O c cas iona l ly ,  a d e f e c t ive tube w i l l  ap ­
peal' within tho f i r s t  month of ope Pat ion . In 
g enera l , no tube t r-oub l e  should be experienced 
af t e P  thi s n e P i od unt i l  the u s e �u l  life o f  the 
vacuum tube h�s expired . Owing t o  the wide v a r ­
iat ion in the act ivity o f  t h e  e quipment , it i s  
imp o s sible t o  s t ate how l ong the v acuum tub e s  
may b e  exp e c ted t o  oper·at e .  · I �  a s t andar·d type 
of tube che c ke i'  is u s ed foP t e s t ing the vacuum 
tub e s , the limi. t s  which are gi ven in the in ­
s t ru c t ion b o o k  cove ring i t s  u s e  wi l l  usually be 
�ound s at i s �act ory . I� no tube checker i s  
avai lab l e , i t  wi l l  b e  found sat i s �a c t oPy t o  
che c k  e ach o f  the que st ionab le tube s i n  the o s ­
c i l lat o r  so cket VSl which i s  i n  the �Pont right ­
hand corner- o f  the tube she l f . In making thi s 
t e s t , tub e s  whi ch ar•e known t o  be s at i s fa c t o ry 
c · 1ould be inse P t ed in a l l  of the other s o cke t s  
and the carri e r  frequency cupr·ent int o the l ine 
c oupling capa c i t o r  shou ld be obs erved for the 
no rmal o s c i l lat o r· plate v o l tage whi ch is u s ed . 
A tube whi ch d o e s  not o s c i l late a�t e r  applying 
noPmal heat e r  cuPrent foP one minu t e  wi l l  be 
c on s idered unsat i s fa c t o Py . A l s o , a tube whi ch , 
u s ed as an o s ci l la t o r , d o e s  not permit the 
e quipment t o  deliver appr•oximat e ly ful l  pov1er 
output shou ld be replaced . No defini t e  end 
l imi t s  can be given b e c au s e  of the wide ve.r· ia­
t i ons in t ransmi s s ion efficiencie s  o f  various 
line s . On short o r  low l o s s  l ine s , tub e s  can be 
u s e d  whi ch would be t o o  weak fop use on l ong or 
high l o s s  l ine s . 

At the end o� each year o f . operat i on ,  
the vacuum tube s should b e  removed fr'om the i r  

- l l  -

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE GO CARR I ER CURRENT TRANSM I TTER-RECE I VER 

ADJUSTMENT DATA FOR 1 0 0 - 1 5 0  VOLT EQUIPMENT ( FOUR OR EIGHT ':'YPE 25L6 TUBE S )  
S e e  Text of ins t ruction book f o r  detai led d i s cu s s io� o f  fol lowinG t ab l e . 

Number3 prece eding data refers t o  t ext para[raph numbe rs . 

l .  Wit h  Power S<1itch S - 1  o f f  
V'Jl t s  Bat tery ( Powe r Supp l;,c ) Volt age Out le t  PS - l .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

2 .  With Fus e s  and Re s i s t ors but no Tub e s  in any Socket 
3 ·  Swi t ch S-1 on 

Vol t s  O s c i l lator Scre en & P late -B t o  t ap on R-1 ( approzimo.te B-e justment ) . . .  
V o l t s  Receiver Tube Cathode -B t o  tap on R - 1  ( approximate ad jus :;ment ) . . •  

4 .  With Neon Glow Lamp V -9 and Four Front Tub e s  V - 1  t o  V - 4  in Soclce t s  
Adj u s t  R-3 f o r  Ampe r e s  Cathode Heat er Current M - 4  . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

5 .  With Front Tube s  Out and Four Rear Tub e s  V -5 to V - 8  in Socke t s 
Adj u s t  R - 2  for Ampere s Cathode Heat e r  Current M-4 ( For Four Tube Operat i on ) . 

6 .  With all Eight Tub e s  V - 1  t o  V - 8  in Socke t s  - Ad just R -2 for Ampe re s 
Cathode Heat e r  Current M-4 ( For Eight Tube Opera t i o n )  . . . . . . . . . . . . . . . . . . . . . .  . 

7 .  Wit h  Test But ton S - 2  Open , M - 1  and M-3 Mus t  Be Zero 
8 .  Adj u s t  Receiver Cathode Tap on R-1 for Milliamp s Receiver Relay M-2 . 

Vol t s  Receiver Tube Cathode -B t o  t ap on R - l  ( final adjustment ) . . . . . . . • . . . . .  

g .  Ad j u s t  t o  De s ired Frequency Referring t o  Curves - Data b e low are for 
*9 .  Frequency in Kil o cyc l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

9 .  O s c i l lator Frequency Dial L - 1  . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  

1 0 .  Line Coupling Capaci t o r  in Mfd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  

#10 . Equivalent Line Re s i s tance in Ohms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1 1 .  Line Coupling Tap on L - 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1 1 .  Output Tuning Variome t e r  L-7 Tap on L - 6  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

*12 . Receiver Primary Winding L - 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

*12 .  Receiver Secondary Winding L - 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1 2 .  Receiver Primary Axi s  L - 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

12 . Receiver Secondary Axis L -5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

#13 . Receiver Primary C - 8  Tap on T - 1  ( Fo r  Four Tube Operat ion)  . . . . . . . . . .  . 

#13 . Receiver Primary C -8 Tap on T - 1  ( Fo r  Eight Tube Ope ra t i o n )  . . . . . . . . .  . 

#14 . Output Tuning Variome t e r  L-7 Tap on T - 1  ( Fo r  Four Tube Operat ion)  . .  . 

#14 . Output Tuning Variome t e r  L-7 Tap on T - 1  ( Fo r  Eight Tuoe Operation ) . .  
15 . With Te s t  But t on S - 2  Pre s se d ,  Adj u s t  Ouput Tuning Variome t e r  L -7 

for Maximum Carrier Output Current M-3 
* Output Tuning Variome t e r  L -7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

16 . Adj u s t  O s c i l lator Plate Voltage Tap on R - 1  for Maximum Product o f  
Amplifier P late Current t ime s Carrier Output Current M - 1  x M - 3  . . . . . . . . . . . . .  . 

Mil liamp s . Amp l i f i e r  P late Current M - 1  ( For Four Tube Ope ration ) . . . . . . . . . . .  . 

Mi l liamp s . Amplifier Plate Current M-1 ( For Eight Tube Opera t i o n )  . . . . . . . . . • .  

#Mi lliamp s . Carrier Output Current M-3 ( Fo r  Four Tube Ope ration ) . . . . . . . . . . .  . 

#Milliamp s . Carrier Output Current M-3 ( For Eight Tube Operation ) . . . . . . . . . .  . 

#Product M - 1  x M-3 � 200 ( For Four Tube Operat i o n )  . . . . . . . . . . . . . . . . . . . . . . . . .  . 

#Product M - 1  x M-3 � 200 ( For Eight Tube Operation ) . . . . . . . . . . . . . . . . . . . . . . . .  . 

17 . D i s conne ct Tap on R - 1  near e s t  hinged edge o f  Pane l and insert 
Mil l i ammet e r  
*Mi lliamp s . O s c i l lator P la t e  and Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

*Vo l t s  O s c i l la t o r  P late & S c r e e n  -B to Tap on R - l  ( final ad jus tment ) . . . . . . .  . 

18 . With Carrier from Remot e  Transmi t t e r ,  Adj u s t  Receiver for Maximum 
Receiver Re lay Current M-2 . 
*Re ceiver Primary Capacitor Dial C - 8  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

*Re ceiver Secondary Capaci t o r  Dial C -g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Milliamp s . Receiver Re lay Cur'rent M-2 ( Remot e  Transmi t t e r  Te s t ) . . . . . . . . . . . .  . 

18 . Wit h  Te s t  But t on S - 2  C l o s ed . 
Mil liamp s . Receiver Relay Current M-2 ( Lo cal Transmi t t e r  Te s t ) . . . . . . . . . . . . .  . 

Repeat ing 16 to 18 readings above with Hand s e t  HS - 1  in Jacks Jl and JlA and 
Handset But t on Pres sed c l o s ed . 
Hilliamp s . Amplifier Current M-1 ( For Four Tube Opera t i on )  . . . . . . . . . . . . . • . . . .  

Mi l liamps . Amplifier Current M - 1  ( For Eight Tube Operat ion ) . . . . . . . . . . . . . . . .  . 

#Mi l liamp s . Carrier Output Current M-3 ( For Four Tube Operat i on )  . . . . . . . . . . .  . 

#Mi l liamp s . Carrier Output Current M-3 ( For Eight Tube Operat ion ) . . . . . . . . . .  . 

#Product M-1 x M-3 + 200 ( Fo r  Four Tube Operat ion ) . . • . . . • . . . . . . . . . . . . . . . . . . .  

#Product M - 1  x M-3 � 200 ( For Eight Tube Operat ion)  . . . . . . . . . . . . . . . . . . . . . . . .  . 

Mil liamps . Receiver Relay Current M-2 ( Local Transmi t t e r  T e s t ) . . . . . . . . . . . . .  . 

" o lt s Extra Modulator Bias acro s s  C - 1 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Mil liamp s . Total Load on Batt e r y ,  Standby ( Fo r  Four Tube Operation ) . . . . . . .  . 

Milliamp s . Total Load on Batt e r y ,  Standby ( For Eight Tube Ope rat i o n )  . . . . . . .  . 

Milliamp s . Total Load on Bat t e ry ,  Transmi t t ing ( For Four Tube .Operat i on ) . . .  . 

Mi l liamp s . T o t a l  Load on Bat t e ry ,  Transmit t ing ( For Eight Tube Operat ion ) • . .  

Add 5 0  Milliamperes t o  Transmit t ing loads above when the c ommunicat ion hand ­
s e t  push -but t on i s  c l o s ed . 

* 
Ji 

The s e  values vary with frequency . See Curve s .  
�he s e  valu e s  vary with e quivalent line r e s i s t ance . See Curve s .  
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TYPE GO CARR I ER CURRENT TRANSMI TTER-RECE I VER 

ADJUSTHENT DATA FOR 200 -300 VOLT EQU I PMENT ( FOUR OR EIGHT TYPE 6L6 TUBE S )  
See Text of ins t ruct i on b oolc f o r  d e t a i l ed di s cu s sion o f  f o l lowing t ab le . 

Numbe r s  p r e ceeding da t a  refer t o  text paragraph number s . 

l .  With Power Swi t ch S - 1  o f f  
Volt s Bat tery ( Po,rer Supply ) Vo l t are Out l e t  PS - l .  . . . . . . . . . . . . . • . . . . . . . • . • . . .  

2 .  With Fu s e s  and R e s i s t o r s  but no Tub e s  in Rny Socket 
3 .  Swit ch S-1 on 

Vo l t s  O s c i l l a t o r  Screen & P late -B to tap on R - 1  ( approximate adjus tment l · · ·  
Volt s R e c e i v e r  Tube Cathode -B t o  tap on R - 1  ( approximate adjus tment . . .  

4 .  With Neon Glow Lamp V-9 and Four Front Tub e s  V - 1  t o  V - 4  in Socke t s  
Adj u s t  R - 3  f o r  Amp e r e s  Cathode Heat e r  Current M-4 . . . . . • . . . . . . . . . • • • . • . . . . . • .  

5 .  Wi th Front Tub e s  Out and Four Rear Tub e s  V - 5  t o  V-8 in S o c ke t s  
Ad just R - 2  f o r  Ampere s Cathode Heat er Current M-4 ( For Four Tube Operation ) .  

6 .  With a l l  Eight Tub e s  V - 1  to V - 8  in Socke t s  - Ad just R - 2  f o r  Amper e s  
Cathode Heate r  Current M-4 ( For Eight Tube Operat i o n )  . . . • . . . • . . . . . . . • . . . . . . .  

7 .  Hith Te s t  But t on S - 2  Ope n ,  M - 1  and M-3 Mus t  Be Zero 
8 .  Ad just Receiver Cathode Tap on R-1 for Mi l liamps Receiver Re lay M-2 

Vo l t s  R e c e i v e r  Tube Cathode -B t o  t ap on R-1 ( final adjus tment.) . . . • . • . • . • . • .  

9 .  Ad j u s t  t o  De s ired Frequency Refe rring To Curv e s  - Data b e l ow are for 
*9 . Frequency in Kilocyc l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  

9 .  O s c i l lator Frequency Dial L - 1  . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . • . . . . . . .  

1 0 .  Line Coup ling Cap a c i t o r  in Mfd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

#10 . Equ.i valent Line R e s i s tance in Ohms • . • . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . .  

1 1 .  Line Coup ling Tap on L -6 . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . .  

l l .  Output Tuning Variome t e r  L-7 Tap on L -6 . . . . . . • . . . • . • . • . . . . . . . . . . . • . .  

*12 . R e c e i v e r  Primary Hinding L - lf  . . • . . . . . . . . . . . . . . . . . . . . . • . • . • . • . . . . . . . . .  

*12 . R e c e i v e r  Se condary Hinding L - 5  . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . .  

1 2 . R e c e i v e r  Primary Axi s  L -4 . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . • . . . . . .  

12 . Receiver Se condary Axi s  L - 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

#13 . R e c e i v e r  Primary C - 3  Tap on T - 1  ( Fo r  Four Tube Operation)  . . . . . . . . • . .  

#13 . R e c e i v e r  Primary C - 3  Tap on T - 1  ( Fo r  Eight Tube Operat i on )  • . • . . . . . • .  

#14 . Output Tuning Variome t e r  L - 7  Tap on T - 1  ( For Four Tube Operat i o n )  • . .  

#14 . Output Tuning Variome t e r  L-7 Tap on T - 1  ( For Eight Tube Operat i on )  . .  
1 5 . Hith Te st Button S-2 Pre s s e d ,  Adj u s t  Ou tput Tuning Vari ome ter L -7 

f o r  Maximum Carrier Output Current M-3 . 
* Output Tuning Variome t e r  L -7 . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . • . . . . . . . •  

16 . Ad just O s c i l lator P lat e Voltage Tap on R - 1  for Maximum Product o f  
Amp l i f i er. P late Current t ime s Carrie r  Output Current M - 1  x M-3 
Mi l liamps . Amp l i f i e r  Plate Current M-1 ( For Four Tube Ope ra t i o n )  . . . . . . . . . . .  . 

Mi l li amp s . Amp l i f i e r  Plat e Current M-1 ( Fo r  Eight Tube Operat i on )  . . . . . . . . . .  . 

#Mi l l iamp s . Carrier Output Current M-3 ( For Four Tube Operation ) . . . . . . . . . . .  . 

#Mi ll iamp s . Carrier Output Current M-3 ( For Eight Tube Operat ion ) . . . . . • . • . . .  

#Product M - 1  x M-3 t 3 0 0  ( For Four Tube Operat ion ) . . . . . . . . . . . . . . . . . . . . . . . . .  . 

#Product M-1 x M-3 t 300 ( For Eie;ht Tube Ope ration)  . . . . . . . . . • . . . . . . . . . . . . . . .  

17 . D i s c onne ct Tap on R - 1  near e s t  hinged edge o f  Pan e l  and insert 
Mil liarnrnrne t e r  
*Mi lliamp s . O s c i l lator Plat e and Screen . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . .  

*Vo lt s O s c i llator P late & Screen -B t o  Tap on R - 1  ( final ad jus tment ) . . • . . . • .  

18 . Hith Carrier from Remo t e  Transmi t t e r ,  Ad j u s t  R e c e i v e r  for Maximum 
Receiver Re lay Current M-2 . 
*Re c e i v e r  Primary Capaci t o r  Dial C -8 . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*Re ceiver Secondary Capaci t o r  Dial C -9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  

Mi l l iamp s . Re c e i v e r  Re lay Current M-2 ( Remo t e  Transmi t t e r  T e s t ) . . . . . . . . • . . . .  

18 . With Te st But t on S - 2  C l o s ed . 
Mi l liamp s . Re ceiver Relay Current M-2 ( Lo cal Transmi t t e r  T e s t ) . • . . . . . . . . . • . .  

Repeat ing 1 6  to 18 readings above with Hand s e t  HS - 1  i n  Jacks Jl and JlA and 
Hand set But t on pre s sed c l o s ed . 
Mi l li amp s . Amp l i f i e r  Current M-1 ( For Four Tube Operat i o n )  . . . . . • . . . . . . . . . . . .  

Mi l l i amp s . Amp l i f i e r  Current M-1 ( For Eight Tube Operat i o n )  . . . . . . . • . . . . . . . . .  

#Mi lliamp s . Carri e r  Output Current M-3 ( For Four Tube Operat i on l · · · · ·  . . . . .  . 

#Mi l l i amp s . Carrier Output Current M-3 ( For Eight Tube Operat ion . . . • . . . . . . .  

#Product M-1 x M-3 t 3 0 0  ( For Four Tube Ope ra t i on )  . . . . . . . . . . . . . . . . . . . . . . . . .  . 

#Product M - 1  x M-3 t 3 0 0  ( For Eight Tube Operat i o n )  . . . . . . . . . . . . . • . . . . . . . . . . .  

Mi l liamp s . Re ceiver Relay Current M-2 ( Lo cal Tro.nsmi t t e r  Te s t ) . . . . . . . . . . . . .  . 

Vo l t s  Ext ra Modulator Bias acro s s  C - 1 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  

Mi l liamp s . Total Load on Bat t er y ,  St andby ( For Four Tube Operat i o n )  . . . . . . . .  . 

Mi lliamp s . Total Load on Bat t e ry ,  Standby ( For Eight �ube Operat i on )  . . . . . . .  . 

Milliamp s . Total Load on Bat t e ry ,  Transmi t t ing ( For Four Tube Operat ion ) . . .  . 
Mi l liamp s . Total Load on Bat t e ry , Transmi t t ing ( For Eight Tube Opera t i o n )  . .  . 

Add 50 Mil liamp e r e s  to Transmi t t ing loads above when the communicat ion hand ­
set push-bu t t on i s  closed . 

* The s e  values vary '1i th frequency . See Curve s .  
# The s e  value s vary with e quivalent line r e s i s tance . See Curve s .  
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Max . 

3 0 0  

8 8  
so 

. 888 

. 888 

. 888 

. 10 
so 

101 
85 

. non 
550 

2 
0 

Total 
Total 

1 0 0  
1 0 0  

6 
8 

l l  
13 

1 0 0  

1 3 3  
4 0 0  
1 8 0  
3 1 0  

78 
400 

27 
llO 

87 
87 
30 
35 

106 
310 
144 
250 

5 1  
149 

28 
18 

Min . 

200 

52 
3 0  

. 804 

.804 

. 804 

. 0 1  
3 0  

99 
75 

. 0009 
'+ 5 0  

l 
0 

Tap 
Tap 

75 
75 

5 
7 
9 

12 

0 

87 
260 
130 
230 

37 
200 

10 
40 

77 
77 
1 0  

1 0  

70 
210 
104 
185 

24 
130 

10 
14 

Norm . Actual 

250 

70 
40 

. 845 

. 846 

. 84:6 

. os 
40 

100 
80 

. JOJ 
500 

l 
0 

Total 
Total 

88 
88 

5 
7 

10 
13 

so  

l l O  
3 3 0  ----
155 
270 

56 
300 

17 
70 

82 
82 
15 
22 

88 
260 
124 
215 

37 
186 

18 
16 

950 
9 50 

1097 
13 17 
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TYPE GO CARR I ER CURRENT TRANSM I TTER-RECE I VER 

s o c ke t s  and t he i r  cont a c t s  ins p e c t ed for p o s ­
s ib l e  diPt or corrosion . I f' there is any d i s ­
c o lorat i o n ,  it may be removed by the· u s e  of very 
f ine sandpap e r . In order t o  insure maximum tube 
l i f e , it is very important that the r e s i s t an c e  
o P  the s e  c ont a c t s  be kept t o  a n  ab s o lu t e  minimum . 
I f  ne ce s s ary,  thi s c leaning operat ion shoul d  be 
p e r- formed mo re frequent l y  than indi cated above . 

Since the fus e s  in thi s equipment ar-e 
pr-imm>i ly int ended to p ro t e c t  only against short 
c i r cui t s  or very s e v e re overload s ,  they w i l l  
p r-obabl y  neve J '  f'a i l  duri::1g the l if e  o f  the 
e quipment . It is d e s irab le that t hey be removed 
at the end of each year o f  operation and that 
any c orro sion '"hich may have o c cur>red , be re ­
moved by the u s e  of f'lne s andpaper . 

Re s i s t or s  

A s  i n  t he case o f  o t h e r  component s ,  
the r e s i s t or s  are operated we l l  wi thin their 
rat ing and should not f'a i l  during the l i fe of 
the e quipment . I t  i s  d e s irable that they be re ­
moved from their- c l i p s  a t  the end o f  e ach year 
of ope r-at i o n ,  and tha t any cor-ros ion which may 
have o c curred be remo ved by the u s e  of fine 
s andpap e r . 

Ins·c r-ument s ------

At the end of each year ' s  ope ra c 1on , 
t he zero adjus tment s o f  a l l  ins t rument s should 
be che cked . If fac i l i t i e s  are avai lab l e  for 
che cking the cathode he ater awne t e r  M4 agains t a 
sui t able s t and ard , this should be done at t he 
2rcd of each year ' s  ope rat ion . Thi s calibrat i on 
mu s t  be made with the me t e r  mounted on a 3/32 
inch s t e e l  pane l as in the t ransmi t t e r -r e c e iver 
a s s embl y . The a c curacy o f  thP o t he r  instrument s 
i s  no t considered o f' suf f i c i ent importan c e  t o  
warran t such calibrat ion unle s s  i t  i s  known that 
t hey have been s e riou s ly overloade d ,  or the i r  
ind i c a t ion i s  be lieved , f'o r  s ome othe r reason , 
t o  be inc o r re c t . 

Shipping L i s t s  for 'J:'yQe GO T.ransmi t t e r ­
Re c e i v e r s  

Style ,'";67)06 c o v e r s  e quipment fo r 100 t o  
1 5 0  v o lt s  D .  U "  supply . I t  i s  ident i fi e d  a s  DL -
7 5 0 1 ) 5 0  G - 1 8  and include s :  

l Transmi t t e r - R e c e l  v e r  DL -'( ') 0 l '0 ·JO G - 1 7  

1 Ac c e s s or'ie s PacJmue DL-7')01950 G - 2 0  which 
i n c lud e s : 

1 6  
V - 1  t o  

2 

4 

l 

2 

l 
1 
l 
l 
l 
2 
l 
2 
l 

- R . C . A .  Rad i o t rons t :ype 2 ':) -L - 6 , Symb o l  
V n - o  
- Noon !Glow Lamp s 2 Wat t s  115 Vo l t s  

S - 1 4  O leaP Med . S c rew Bas e , Symbol V -9 
Fu s e s  6 Amp . 1 2 5  V .  J?l"yant Type POR - 6 , 
Symb o l  F - 1  & F - 2  
Re s i s t o r  2 0 0 0  Ohms , 2 0 0  Wat t s ,  Symb o l  
R - 1  

- Rc s i s c oP 2  160 Ohm� , 2 0 0  Wat t s , Symbo l s  
R - 2 ,  R -3 

- Re s i s t or 6 0  Ohms . 
- R e s i s t or 3 0  Ohms , 
- Insu lat o r  Bushing 
- Ga sket 
- Flange 
- Set Screws 
- Pre� sure Ring 
LBS . Cement 
- Name Plate 

1 2  Wat t s , 
1 2  Wat t s ,  
S#l 0 1 4 4 3 6  
S#6 5 1 56rJ 
3#7 7 6 6 1 3  
3#8 0 4 5 1 4  
·'3#H6 6 03 

#693 
# 1 9 9 1 4  

Symb o l  R ·-6 
Symb o l  R -7 

Styl e J)673o7 c o v e r s  e quipment f'o r  200 -3('C 
v o lt D . C .  supp l y .  It is ident ified as DL - -
7 5 0 19 5 0  G-19 and include s :  

1 '::' l'ansL1i t t e r -R e c e i  ver DL - 7 5 0 1 9 5 0  G - 1 7  -

l Ac c e s s o .r i e s  Package DL - 7 5 0 1 9 5 0  G-2 1 which 
i n c lud e s : 

8 - RCA Radiot rons , Type 6 -L -6 , Symb o l s  V - l  
t o  V - 4  

2 - Neon Glow Lamp s ,  2 W .  1 1 5  V .  S - 1 4  C lear 
Med .  Screw bas e ,  Symb o l  V-9 

4 - Fu s e s  6 Amp . 250 V .  Bryant #7 0 5 4  & Ca s ­
ing #19 1 5 ,  S;y"111bo l s  F - 1  & F - 2  

1 - Re s i s t or 5 0 0 0  Ohms , 2 0 0  W .  Symb o l  R - 1  
2 - Re s i s t or s ,  80 Ohms , 2 0 0  W .  S)"11!bo l s  R - 2 ,  

R - 3  
l - Re s i s t o r , 120 Ohms , 12 W .  Symb o l  R - 6  
1 - Re s i s t o r , 6 0  Ohms , 1 2  W .  Symb o l  R -7 
l - Insulator Bushing 3#1 0 1 4 43 6  
l - Ga sket 3#651569 
l - Flange 3#776 6 1 3  
2 - Set S c rews 3#8 0 4 5 1 4  
l - Pres sure Ring 3#7 7 6 6 03 
2 LBS . Cement #693 
l - Name Plate #199 1 4  
1 - Re s i s tor As s embl y ,  i+ o f  8 8 0  ohms W - L  8 -

l/2 inch D Type 204 Terminal s ,  t yp e  7 2 1  
mounting i n  pa.ra l l e l  f'or 2 2 U  01lms t o t a l . 

3" KNOC KOUT I N  BOTTOt.A 
fOR If CONDU I T .  I'J II':4 

_j_• kl===....___, 2".-- , 
(/ �-- : -8+---

_ _.---,rKN OCKOUT IN BOTH 
'I , , SIDES OF CA BI NE T TO 

' .._ _ /- - "  
L / PERt.AIT I NSTALL AT I O N  

O F  L E A D  - I N  BUSH I N G  
I N  EITHER S ID E . 

' ' ' ' ' ' ' ' '--- m 
M 

t.A O U N T I N G  H O LES 
fO R t'' D I A . B O LTS . 

Figure 1 4  

7 "  
1 -

� 

,..... 
N 

J 
Out line and Dril ling P lan for the Transmi t t e r ­

Receiver Cabine t . 
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C - l  
C -2 
C -3 
C - 4  
C -5 
C - 6  
C -7 
C -3 
C -O 
� - l l  
C -1 2  
C - 13 
C -14 

F - l  
F - 2  
F - l  
F - 2  

FS - l  
F S - 2  

L - l  
L - 3  
L -4 
L -5 
L - 6  
L -7 

M - l  
M - 2  
M -3 
M - 4  

TYPE G O  CARR I E( CURRENT TRANSM I TTER-RECE I VER 

Component Part s of Type GO Transmi t t e r -R e c e i v e "'s 

O s c i llato r  Tank 
O s c i l lator Tank 
O s c i l lator Tank 
O s c i llat or Plate 
Amp li f i e r  Grid 
Amplifier Grid 
Cathode By-pa s s  
Receiver Prj mary 
R e c e i ve r  Sec ondary 
Rece iver Plate 
Bias Filter 
Rec . Speech Filter 
Mi c rophere By -pas s 

l 2 5V Equip . Plug 
For l 25V Equip . Plug 

Rat ing 

CAPACITORS 

. 02 Mfd . 600 WV 
. 02 Mfd . 6 0 0  WV 
. 02 Mfd . 6 0 0  WV 
. 02 5  Mfd . 6 0 0  wv 
. 00 0 5  Mfd . 6 0 0  WV 
. 00 0 5  Mfd . 6 0 0  WV 
2 X . 25 Mfd . 5 0 0  WV 
. 00 1  Mfd . 
. 00 1  Mfd . 
. 00 5  Mfd . 6 0 0  wv 
. 5  Mfd . 4 0 0  WV 
. 00 1  Mfd . 6 0 0  wv 
. 5  Mfd . 4 0 0  WV 

FUSES 

6 A .  1 2 5  V .  
6 A .  1 2 5  V .  1 Fo, 

For 2 50V Equip . Cartridge6 A .  2 5 0  v .  
For 2 50V Equip . Cartridge£ A .  2 5 0  v .  

FUSE SOCKETS 

Recepta c le Med . Screw 
R e c eptacle Med . Screw 

INDUCTANCES 

O s c il lator Variome t e r  . 17 - 1 . 7  M . H .  
Plate Reactor so . M . H .  
R e c e i ve r  Primary l l .  M . H .  
Receiver S e condary l l . M . H .  
Output Tuning 1 5 . M . H .  
Output Variometer . 17 - 1 . 7  M . H .  

METERS 

Amp l i f i e r  Plate 5 00 MA 
R e c e i ve r  Relay 50 MA 
Carrier Output 5 0 0  MA 
Cathode Heater l .  Amp . 

D e s ignation Supplier 

� -D 
t >D 
C -D 
CC -D 
� -D 
': -D 
" -D 

Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
J.,ype 
T;rpe 
Type 
Type 

9 n - l l020 
9H-ll020 
9H-ll020 
9 - 1 1 0 2 5  
9 - 13050 
9 -130 5 0  
HC -1075 
XR -1000 
XR -- 1 0 0 0  
9 - 1 10 5 0  
W::-3 217 - 1  
4 -1 2 0 1 0  
HC-3217 - l  

P S  Mycalex Ins . Card . 
PS Mycalex Ins . �a"··d 

POh-6 
POR -6 
#7054 & Casing #19 4 5  
#70�4 & (;as ing #1945 

H-715 
H - 715 

Dwg . 7605336G-l 
L -332757 
Dwg . 74065S2 G-l 
Dwg . 7 4 06 5S2 G - l  
Dwg . 7706239 G - l  
Dwg . 76 05336 G - l  

Bryant 
Bryant 
Bryant 
Bryant 

Bryant 
Bryant 

w 
w 
w 
w 
w 
w 

Type UX- 3 5  S#l007l6S* W 
Type UX-35 3#1007159 * _W 
Type UT -35 S#l0 0770S* W 
Type UX-35 3#10 0 7 0 4 0 *  W 

*Calibrat ed for u s e  on 3/32 inch thick Steel Pane l . 

PLUG SOCKET 

P S - l  Convenience Out let 1 0  A .  2 5 0  v .  #4725 Bryant 

RESISTORS 

R - l  Potent i omete r  For '''' Eou<p . ''"" Ohm':) W . L .  
R-1 P o t ent iometer For 250V Equip . 5 0 0 0  Ohm� W . L .  
R - 2  Cathode Heater For l25V Equip . 1 6 0  Ohms S - l/2 " D Bare Side 2 -6 0 4  W . L .  
R - 2  Cathode Heater For 2 5 0V Equip . SO Ohms Bands Type 3 07 Ferru l e s  W . L .  
R-3 Cathode Heat er For 125V Equip . 1 6 0  Ohms W . L .  
R -3 Cathode Heater For 2 5 0V Equip . SO Ohms k W . L .  
R � 4  Amp li f i e r  Grid 5 0 , 0 0 0  Ohms l W .  Type GS Staclc .  
R - 5  Amplifier Grid 5 0 , 000 Ohms l w .  Type GS Stack 
R -6 Amplifier Cathode For l25V Equip . 6 0  Ohm' J rL 
R -6 Amp l i f i e r  Cathode For 2 5 0V Equip . 120 Ohms ,.---- l -3/S " T  Type 300Ferru l e s  W . L .  
R -7 Amplifier Cathode For l25V Equip . 3 0  Ohms W . L .  
R-7 Amp l i fi e r  Cathode For 2 50V Equip . 6 0  Ohms v· W . L .  
R - S  t o  R - 13 Para s i t i c  1000 Ohms , lW. Type GS Stack 
R - 15 O s c il lator Grld 1 0 0 0 0  Ohms , l w .  Type GS ;)tack 
R -16 O s c i llat or Grid 1 0 0 0 0  Ohms , l w .  Type GS r Stack 
R - 1 7  Microphone 1S50 Ohms } 2 "D Type 205 Term . W . L .  
R - l S  Mic rophone 2 2 0 0  Ohms Type 7 5 4  Mtg .  � W . L .  
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TYPE GO CARR I ER CURRENT TRANSMI TTER-RECE I VER 

SG - 1  Prot e c t o r  

S - 1  Power 
S - 2  T e s t  But t on 
S -3 D i s connect 

T - 1  Output 
T - 2  Mi crophone 

V - 1  t o  V-8 Radiotron 
V - 1  t o  V-8 Radiot ron 
V -9 Neon Glow Lamp 

VS -1 t o  VS -8 Wafer 
VS -9 Neon Glow Lamp 

Beam 
Beam 

K-1 Modulat i on 

J-1 Modulat ion 
J - lA Modulat ion 

SAFETY GAP 

SWITCHES 

10 A .  250 v. 
l M l B 
30 A .  250 v .  

TRANSFORMERS 

5 0 -1')0 KC 275/120 v .  
1 : 15 

VACUUM TUBES 

For 125 V .  Equip . 
For 2 5 0  V .  Equip . 
2 w .  1 1 5  v .  

VACUUM TUBE SOCKETS 

Octal 
Med . Screw 

RELAYS 

l A .  3 0 0  v .  
JACKS 

l Ckt . 
l CKt . & l B l o ck 

C OMMUNICATION HANDSET 

D i s c  3#949357 w 
Mica 3#948956 

#3952 Bryant 
3#5 11813 w 
3#554195 w 

L -340113 w 
L -340176 w 

2 5 -L - 6  RCA 
6 -L-6 RCA 

S -14 Clear Med . Screw base w 

#6714 Cinch 
H-715 Bryant 

Series AQA Spe c .  Z -6020 A .E .  

CAT #DC - 26 A . E .  
CAT #DC -27 A . E .  

( No t  supp lied a s  part o f  the carrier set equipment ) 

HS -1 Telephone Monophone R500 W M50WPB Spec . Z - 6 0 28 A . E .  

C OMMUNICATION DESK HAND SET 

( To be wired from the s wi t chboard panel per figure 3 - not supplied as part o f  the Carrier Set Equipment . )  

HS-2 Telephone Monophone & Desk St and Spec. 7.. -7675 

The We s t inghouse Electric and Manufac turing Company i s  prepared t o  supply any of the l i s t ed 
part s f o r  use in servi c ing thi s equipment . Orders should specify that they are for Type GO Trans ­
mit t e r -Receiver and ment ion the circuit symbo l .  All orders mus t  specify the rat ing as we l l  as the 
supplier ' s  des ignation . Par t s  indi cated as having suppliers other than We s t inghouse E l e c t r i c  and 
Manufacturing Company may be ordered direct from the manufacturers . The addre s s e s  are as f o llows : 

Card - Allen D .  Cardwe ll Mfg . Co . 
81 Prospect St . 
Brooklyn , N . Y .  

C -D - Corne l l  Dubilier Cond . Corp . 
South Plainfie l d ,  N . J . 

A . E .  - Ame ri can Automat i c  Electric Sales Co . 
1 033 W .  Van Buren St . 
Chicago , I l linois 

RCA - R . C . A .  Manufacturing Co . 
Radiot ron Divis ion 
Harri son ,  N . J .  

W We st inghouse E .  & M .  Co . 

- 16 -

Cinch - Cinch Mfg . Co . 
2339 W. Van Buren St . 
Chi cago , I l linois 

Bryant - Bryant Electric Co . 
Bridgeport , Conn . 

W-L - WaPd Leonard Electric Co . 
Mt . Vernon , N .Y .  

Stack . - St ackpole Garbon Co . 
St . Marys , Pa . 
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