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1. GENERAL 

1.01 This section describes a series of amplifiers 
known as the 143-type, which includes 

three different models. The electrical and mechan­
ical features of each of these amplifiers are dis­
cussed in detail. Installation information is also 
included. This issue reorganizes the section to in­
clude information on manufacturing changes 

made in the amplifier. Since this is a general re­
vision, arrows indicating changes have been 
omitted. 

1.02 These amplifiers are primarily intended 
for high audio power output applications 

such as in paging and announcing systems on a 
customer's premises. They may also be used in 
central office applications to supply speech or 
music to equipment. 

1.03 The 143A amplifier is the basfo amplifier 
and is common to all models of the 143 

series. The Band C models are merely basic 143A 
amplifiers to which has been added a preamplifier 
or apparatus unit, respectively. The 143A ampli­
fier may also be used as a medium gain, bridging 
power amplifier for general monitoring purposes. 

1.04 The 143B amplifier is a high gain power 
amplifier designed to operate from a mi­

crophone or other low-level input source. 

1.05 The 143G amplifier is a medium gain power 
amplifier designed primarily for operation 

from a line-level source. 

1 .06 Each of these amplifiers contains its own 
p,ower supply which requires a 105-125-

volt, 50-6.0-cycle source of power, and is equipped 
with a 3-ampere fuse of the thermal cutout type. 
Maximum power input is 335 watts. The 143A 
amplifier has two single-sided stages of amplifica­
tion, a phase inverter stage, a push-pull cathode 
follower stage and a parallel push-pull power 
stage. The 143B amplifier consists of the basic 
amplifier and an additional 2-tube, 3-stage pre­
amplifier, coded 141A. The 143C amplifier consists 
of the basic amplifier and a 713A Apparatus Unit. 
All three models have substantially flat gain-fre­
quency characteristics from 50 to 15,000 cycles. 

1.07 A wide range of input impedances is pro-
vided, and the input impedance depends 

upon the model and its strapping arrangement. 
Each amplifier is designed to operate into a wide 
range of load impedances, the value of which de­
pends upon the strapping of the output trans­
former . 
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1.08 The 143-type amplifier, as supplied for use 
with Western Electric electron tubes in the 

output stage, will deliver into its optimum load 
impedance 75 watts ( +48.8 dbm) of speech or 
program power with not more than 5% distortion 
over the frequency range of 50 to 7500 cycles. It 
may be reconnected for use with either Western 
Electric or commercial type electron tubes to give 
50 watts ( +47 dbm) with not more than 5% 
distortion from 50 to 7500 cycles. The amplifier 
should not be used to supply continuous single­
frequency power at these ratings. 

1.09 Each of the three models of the 143-type 
amplifier is shipped for horizontal or shelf 

mounting, and is furnished with a continuously 
adjustable gain or volume control and a power 
switch mounted on the side of the chassis. When 
the 143-type amplifier is to be rack mounted, a 
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407B-15 panel, which is not part of the 14~type 
amplifier as shipped, must be obtained and in­
stalled locally as a front mat. In this case it is 
necessary to move the volume and power controls 
to a position where they will be available through 
the cutout of the 407B-15 panel. 

1.10 In addition to the continuously adjustable 
master gain control; the 143B amplifier 

has a screwdriver-operated gain control which is 
associated with the (141A amplifier), and is ad­
justable in four steps of 10 db each, from 40 to 
70 db. 

1.11 The maximum gains of these amplifiers 
vary, depending upon the model and the 

particular input arrangement used. Table 1, on 
Page 3 shows the gains obtained with various 
input arrangements. 
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Fig. 1 -143A Amplifier 
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1.12 The components of the three models are as-
sembled on an 18 j ~-in. by 121/s-in. chassis 

and the height of each amplifier is approximately 
8½ in. When rack mounted using the 407B-15 
panel, the amplifier occupies 12¼ in. of vertical 
space. The weight of the basic or 143A amplifier 
is 46½ pounds. 

1.13 Fig. 1 shows a front view of the 143A am-
plifier. The other two models are similar 

in appearance except that additional apparatus 
units are mounted on the left side of the chassis. 

1.14 Commercial types of electron tubes are 
used in these amplifiers except in the par ­

allel push-pull output stage where either commer-

TABLE 

Amplifier Type 143A 

Max. gain between nominal 
rated impedances 52 db 
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cial or Western Electric type tubes can be used 
depending upon the output power required. 

1 .15 Detailed performance data for each of the 
three amplifiers operating under various 

conditions are shown in Table 1. 

2. TRANSMISSION AND CIRCUIT FEATURES 

2.01 Figs. 2 and 3 show the circuit arrange-
ments of the 143B and 143C amplifiers, 

respectively, in block diagram form. Schematic 
diagrams of the early and late models of the 143A 
amplifier are shown in Figs. 4 and 5. A schematic 
diagram of the 141A amplifier (the input device 
used in the 143B arrangement) is shown in Fig. 6. 

1 

1438 143C 

117 db 71 db 

-+-1.0 db 15 cycles -+-1 db 50 cycles -+-1 db 50 cycles 
Frequency response to 15,000 cycles to 10,000 cycles to 15,000 cycles 

Gain control I-continuous I-continuous 2-continuous 
I-stepped 

Nominal Input Impedance 600"' 3ou•, 250"', 600"' 37.5"', 150"', 600·•· 

Input Impedance Range 0.1-250,000"' ±407< of ±407< of 
nominal nominal 

Internal Input Impedance 250,000,,· 10 times G times 
nominal nominal 

Ratio of max. single frequency 78.8 db 48.8 db 78.8 db 
signal to steady noise at (72 db with 

max. gain (75 watt condition) 141A set for 
min. gain) 

Characteristics common to all three types : 

Maximum power output 
Rated load impedance 
Distortion 
Damping factor 

75 watts ( +48.8 dbm) 
1.5 to 250 ohms or 70-volt line 
Less than 51< from 50 to. 7500 cycles 
4 or greater 

The 143B and the 143C have a high impedance input having characteristics which ~re the same as 
for the 143A. 
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Fig. 3-143C Block Diagram 

(At General , Features Common to AU Three Amplifiers 

· Basic Amplifier Circuit 

2.02 As previously mentioned, the 143A ampli-
fier circuit is common to all three models. 

It is basically a 5-stage amplifier employing a 
parallel push-pull arrangement in the last stage. 
See Figs. 4, 5 and 6. 

First and Second Stage Tube Connections and Inter­
stage Circuits 

2.03 The grid of tube Vla is connected to the 
movable arm of potentiometer Pl. The 

cathode is connected to a feedback circuit from 
the output of the second stag .e. 

2.04 The interstage circuit consists essentially 
of resistance coupling through plate load 

resistor R4, coupling capacitor C2 and grid re­
sistor R6. 
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2.05 The plate of tube Vlb is connected to the 
feedback circuit which returns to the cath­

ode of the first stage. The interstage circuit is 
similar to that between the first two stages; RS, 
C4, and R9 serve the same purposes as R4, C2, 
and R6, respectively. 

Phase-Inverter Stage and Interstage Circuit 

2.06 This stage consists of V2a and V2b. Tube 
V2a amplifies the signal to V3a and also 

feeds the signal to the grid of V2b via coupling 
capacitor C5. The grid of V2a is coupled to the 
preceding stage through RlO. The latter is a 
stabilizing resistor to reduce capacitive effects 
and prevent any tendency toward oscillation. The 
cathode is connected to the return side of a feed­
back circuit from the output transformer. 
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2.07 Tube V2b is connected in such a manner 
that its sole function is to cause the signal 

applied to the grid of V3b to be 180° out of phase 
with, and at the same level as, that applied to the 
grid of V3a. The grid bias on V2b is such that 
this tube operates essentially at unity gain. 

2.08 The interstage circuit consists of plate re-
sistors R16 and Rl7, coupling capacitors 

C7 and CS and grid resistors R18 and R19. An 
equalizing network (C6) is used to reduce the 
gain slightly at about 20,000 cycles to prevent 
oscillation . 

Cathode Follower Stage 

2.09 This stage consists of V3a and V3b and is 
employed to present a low impedance to 

the output stage. Bias supply is obtained from a 
voltage divider (R33, R34, R35, and R40) which 
is connected between ground and a negative po­
tential furnished from a separate rectifier tube 
Vll. This supply may be altered by strapping out 
R34 when non-Western Electric tubes are used. 

Output Circuit 

2.1 O The plate voltage to the last stage tubes is 
supplied through the midpoint of the pri­

mary winding of the output transformer Tl. The 
ends of this winding are connected through re­
sistors to the plates of V4, V5, V6, and V7. Re­
sistors R22 to R31, inclusive, are included to sup­
press any tendency toward oscillation in the out­
put stage. 

2.11 The output transformer (Tl) has five sec-
ondary windings, four of which may be 

connected in a number of ways so that each of 
the amplifiers can be arranged for operation into 
a large range of load impedances from 1.5 ohms 
to 250 ohms, or into a 70-volt loudspeaker dis­
tribution circuit. Feedback is taken from the sec­
ondary side (winding 7-8) ; the other secondary 
windings may be arranged to be connected in 
series or parallel to obtain a required output im­
pedance. The output impedance of the amplifier, 
as seen looking back into it from any one of the 
output terminal arrangements, is approximately 
¼ of the load impedance of that particular output 
arrangement or transformer strapping. Resis­
tor R41 (across amplifier terminals 19 and 20) 
reduces excessively high inductive voltage surges 
which might occur when a 143-type amplifier is 
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driven hard with no load connected to the output . 
Voltage breakdowns between terminals on the 
output transformer, or between lead connections 
inside the power amplifier tubes may result if 
these surges are permitted to occur. Capacitor C16 
(also across terminals 19 and 20) provides a 
greater margin against the occurrence of singing 
when the amplifier has no load or is very lightly 
loaded. Earlier production models of the 143-type 
amplifier did not employ R41 and C16. It may be 
advisable to modify such amplifiers locally by 
adding these components. 

Feedback Circuit 

2.12 Referring to the schematic diagrams, 
Figs . 4 and 5, there are two main feedback 

circuits. One circuit is from winding 7-8 on the 
secondary side of transformer Tl througl! resis­
tor R15 to the cathode of V2a. The other main · 
feedback circuit is from the plate of Vlb through 
resistor R5 to the cathode of Vla. 

Power Supply 

2.13 The plate voltage used depends upon the 
output power required. If power in the 

order of 75 watts is needed, the plate-to-ground 
voltage for Western Electric 350B Electron Tubes 
will be about 415 volts. If a maximum power of 
about 50 watts is sufficient, either the 350B tubes 
or commercial 6L6 tubes may be used. Where the 
latter are used, several wiring changes must be 
made ; these changes are noted on the schematic 
drawings. In this condition the plate-to-ground 
voltage will be about 365 volts. Control grid bias 
for the output tubes is obtained from a separate 
supply (rectifier tube VU). Screen grid supply 
for the output tubes is obtained from the main 
power supply, with additional filtering, and kept 
at a constant potential by voltage regulator VlO. 

2.14 J:n amplifiers manufactured after Octo-
ber 20, 1956 several changes have been 

made in the plate supply filter capacitor arrange­
ments. Fig. 4 shows the earlier circuit and Fig. 5 
shows the later circuit. 

Electron Tube Arrangements 

2.15 The tubes used in the amplifying circuit 
of the 143A amplifier are of the 6.3-volt 

heater type. The heaters of the seven tubes 
(Vl-V7, inclusive) are wired in parallel with 
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the heater of one of the rectifier tubes (Vll) and 
are connected to the 6.3-volt winding of the power 
transformer (T2) . Commercial types of electron 
tubes are used, except in the output stage where 
either commercial or Western Electric tubes may 
be used, depending upon the output power re­
quired. 

2.16 Two rectifier tubes (VS and V9) of the 
filamentary type, and a voltage regulator 

tube (Vl0) are employed. These also are of the 
commercial type. 

2.17 The code numbers, quantity and designa-
tion are given in Table 2 for all tubes re­

quired in the basic amplifier. The additional 
tubes needed for the 143B amplifier are also 
included. 

Table 2 

Type Quantify Designation 

6SN7GT 4 Vl, V2, V3, Vll 
WE350B or 6L6* 4 V 4, V5, V6, V7 
5R4GY 2 VS, V9 
OC3/VR105 1 VlO 

t6J7 or 1620 1 Vl (in the 141A 
amplifier) 

t6SN7GT 1 V2 (in the 141A 
amplifier) 

* May be used only where outputs up to 50 watts 
are satisfactory. 

t Used only in the 143B amplifier. 

Warning: The tubes should not be handled 
while the amplifier is in operation, due to the 
danger of burns, particularly in the case of 
the rectifier and final stage amplifier tubes. 
Also, the warning stamped on the chassis ad­
jacent to tube socket VS11 should be ob­
served. Removal of the tube in this socket 
while the amplifier is in operation will cause 
damage to the output stage electron tubes 
and to other circuit components. 

External Connedions 

2.18 External connections ·to the 143-type am-
plifiers are made to recessed terminal strips 

(terminals 1 to 22) at the front edge of the chas­
sis. The terminals extend through the strips, per ­
mitting connections to be made either at the 
front or rear of the strips . Terminals 23 to 28 
will be found on the resistor terminal strip on 
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the wiring side of the chassis. Holes are provided 
at the ends of the chassis to permit entrance of 
the external wiring; this wiring should be con­
nected to the front side of the terminal strips. 
The recessed terminal strips are protected by 
screw fastened cover plates which can be re­
moved when making connections. These plates 
should be replaced before power is applied to 
the amplifier. 

2.19 Terminals 1 through 8, inclusive, are not 
used on the 143A amplifier. They are used 

as input terminals on the B. and C models as 
shown in Figs. 2 and 3, Table 1, and in modifi­
cations of the 143A amplifier as described in Sec­
tion 024-107-101. The normal connections for 
the remaining terminals are shown in Table 3. 

Terminal Numbers 

* 9 (and 11) 

"'10 (and 11) 

11 and 12 

13 through 20, 
inclusive 

21 and 22 

23 

24 

25 and 26 

t27 and 28 

Table 3 

External Connect ions 

High-impedance input on 143A 
amplifier 

High-impedance input on 143A 
amplifier 

Ground 

Output terminals 

105-125-volt, 50-60-cycle ac 
power source 

Basic input terminal (see Figs. 
2 and 3. Normally strapped to 
terminal 9 on 143A ampJi.fier) 

Basic input terminal normally 
strapped to terminal 10 

Plate supply (205-250 volts 
de) for preamplifiers (25 posi­
tive and 26 ground) 

Heater supply (6.3 volts ac) 
for preamplifiers 

* If only one input i's used, the other ungrounded 
terminal ( 10 or 9) should be connected to ter­
minal 11 (see Fig . 2). 

t This supply must not be grounded since its cen­
ter tap is connected to a bias voltage within the 
amplifier. This bias voltage is usually beneficial 
in reducing 11oise generated in the preamplifier 
electron tubes . 
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Noise 

2.20 When the 143-type amplifier is adjusted 
for maximum gain, and it is operating 

correctly, the noise at the output terminals should 
not be higher than the figures given in Table 4 . 
Nor either the 50-watt or 75-watt condition. 

Table 4 

Amplifier 
( Properly Tarminated) 

143A or C 
143B (Max. gain) 
143B (141A at min. gain) 

Output Noise 
(Using 13A, 21A or 30A 

Transmission Measuring Set) 

- 30 dbm 
0 dbm 

- 25 dbm 

(B) Special Features Individual to Each of the Three 
Amplifiers 

143A Amplifier 

2.21 This amplifier when used as the basic 
model has two high-impedance input chan­

nels (terminals 9 and 11, and terminals 10 
and 11) which may be operated from a variety 
of input sources. Each input has an internal im­
pedance of over 250,000 ohms, and may be oper­
ated from any source impedance from zero to 
250,000 ohms. Each input essentially consists of 
resistors Rl and R2, respectively. If only one in­
put is used, the other ungrounded terminal (10 
or 9) should be connected to terminal 11. Fig. 2 
shows the arrangement. This amplifier is equipped 
with a continuously adjustable potentiometer 
(Pl). 

143B Amplifier 

2.22 This is a high-gain amplifier consisting of 
a 143A amplifier and a preamplifier coded 

141A amplifier. Fig. 2 shows a block diagram of 
the 143B amplifier. In addition to the master gain 
control (Pl) in the common amplifier there .is an 
additional control which is part of the 141A am­
plifier and is adjustable in four steps of 10 db 
each. Referring to Fig. 6, it will be seen that the 
input circuit, which comprises the 141A amplifier, 
consists of a 3-stage low level amplifier. Its gain 
is adjustable from 40 to 70 db. The input trans­
former will accommodate microphones or other 
low level devices having a nominal source imped­
ance of 30, 250 or 600 ohms. This transformer has 
a permalloy core and case. It is mounted on the 
amplifier chassis by means of a clamp that may 
be loosened to allow the transformer to be ro­
tated to a position of minimum noise pickup when 
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the amplifier is exposed to a magnetic field. Re­
sistor R4 is common to the cathodes of both the 
first amplifier tube Vl and tube V2b. Current in 
the cathode circuit of V2 is of such phase and 
amplitude as to introduce stabilized feedback in 
the cathode- circuit of Vl. Resistors R5, R6, and 
R7 may be switched in multiple with R4, thereby 
changing the amount of feed-back voltage, and 
at the same time, varying the gain in steps of 
10 db. The output of the 141A amplifier is a 
cathode follower, and no output transformer is 
used for coupling to the input of the 143A ampli­
fier. 

143C Amplifier 

2.23 This amplifier consists of the basic 143A 
amplifier and A 713A Apparatus Unit. A 

block diagram of this amplifier is shown in Fig. 3. 
The 713A Apparatus Unit consists of a 618D In­
put Transformer that provides a choice of several 
line level inputs. This transformer is magnetically 
shielded by a container of high permeability ma­
terial against electromagnetic pickup, and may be 
rotated to a position of minimum pickup if excep­
tionally strong fields are encountered. 

2.24 It will be observed that a high-impedance 
input (terminals 10 and 11) is available 

on the 143B and 143C amplifiers. It is not nor­
mally used since it appears on the basic or 143A 
amplifier in each case. 

3. INSTALLATION 

(Al Mounting 

3.01 The amplifiers may be mounted vertically 
or horizontally in an apparatus cabinet or 

mounted vertically on a relay rack. 

(B) Noise Pickup 

3.02 A shielded power transformer is employed 
in 143-type amplifiers. The noise pickup 

from one amplifier into an adjacent one will be 
negligible. 

3.03 The 143B and 143C amplifiers are fur-
nished with input transformers that are 

shielded against electromagnetic pickup as de­
scribed in Paragraphs 2.22 and 2.23. No appre­
ciable magnetic pickup will be encountered with 
any of these amplifiers when mounted several 
inches from any disturbing source of power equip­
ment. 
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3.04 The 618B Input Transformer which is used 
in the 141A amplifier (part of the 143B 

amplifier) does not have an electrostatic shield 
between windings. It is not suitable for direct 
connection to a telephone line. It i~ uiually neces­
sary to ground one side of the transformer pri­
mary winding to prevent noise pickup. Since the 
amplifier input circuit is directly connected to the 
input transformer primary, one conductor of the 
input circuit can be grounded by connecting it 
to terminal 11. The input circuit should not be 
grounded at any other point. 

(C) Ventilation 

3.05 The temperature rise in the 143-type am-
plifier is independent of whether it is con'­

nected for 50-watt or for 75-watt output. How­
ever, the operating temperature of the amplifier 
does depend upon the average power delivered by 
the amplifier. Continuous operation of a 143-type 
amplifier transmitting speech or music results in 
average internal dissipation essentially the same 
as when the amplifier is delivering 20 watts of 
single-frequency sine-wave power. Under such 
conditions a single amplifier may be operated at 
a room ambient temperature of approximately 
109° F, assuming free air circulation such as that 
normally available when the amplifier is verti­
cally mounted in an open relay rack or well­
ventilated cabinet. 

3.06 Several 143-type amplifiers may be 
mounted vertically in an open relay rack 

or in an enclosed equipment cabinet without 
forced ventilation provided approximately 100° F 
room ambient temperature is not exceeded, if at 
least 100 square inches of open area is provided 
both above the top amplifier and below the bottom 
amplifier in an . enclosed cabinet structure. The 
number of amplifiers possible under several con­
ditions is tabulated below. This applies regardless 
of the output power use, provided that only the 
transmission of speech or music is involved. A 
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minimum spacing of 3½ inches should be main­
tained between relay rack mounted amplifiers, 
where this is feasible. 

Nu1111.ber of 143-Type Amplifiers 

Open Relay Rack Enclosed Cabinet 

2 

(0) Wiring 

3.07 In order to avoid noise pickup in the input 
leads. shielded conductors should be used 

between the amplifier input source and the ampli­
fier input terminals, particularly when the 143 
amplifier is involved. Shielded copper wire with 
insulation over the shields should be used. The 
shiel'd should be grounded only to terminal 11 on 
the amplifier. A good building ground should be 
connected to either terminal 11 or 12. 

3.08 Input circuit variations are described in 
detail in Section 024-107-101. 

3.09 Earlier production models of 143-type am-
plifiers employed KS-13820 power trans­

formers. Some of these amplifiers were also 
equipped with KS-13822 and KS-13823 retarqa­
tion coils in place of the presently used KS-14256 
and KS-14257 coils. The windings of all of these 
coils are brought out to terminals. While the 
presently employed power transformer, KS-14254, 
has its windings brought out to terminals, the 
earlier or KS-13820 transformer used colored 
leads. 

4. PARTS LIST 

4.01 The item designations shown in Table 5 
on Page 9 are those indicated on the sche­

matic diagram for the basic .amplifier as shown 
in Fig. 4 or 5. Table 6 on Page 10 shows the 
addifional parts required for the 143B amplifier. 
This, in effect, is a list of parts for the 141A 
amplifier. Table 7 on Page 10 shows the additional 
parts for the 143C amplifier. 
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Table 5 

List of Parts for 143~ Amplifier 

Item Description 

Allen Bradley Co. Resistors or Equivalent 

Rl,R2,R9,Rl8,R19 
R3,Rn 

Type EB 0.24 meg. +5% 
Type EB 2400 ohms +5% 
Type EB 0.1 meg. +5% 
Type EB 0.51 meg. ±5% 
Type EB 1500 ohms +5% 
Type EB 0.47 meg. +5% 
Type EB 2.2 meg. +5% 
Type EB 39,000 ohms +5% 
Type EB 15,000 ohms ±5 %­
Type EB 51,000 ohms +5% 
Type GB 20,000 ohms +5% 
Type GB 0.1 meg. +10% 
Type EB 0.1 meg. +10% 
Type HB 51,000 ohms +5% 
Type EB 100 ohms ± 10 % 
Type EB 180 ohms +10% 
Type HB 27 ohms +10% 
Type GB 12,000 ohms +5% 
Type EB 2,000 ohms +5% 
Type EB 5,100 ohms +5% 
Type GB 0.1 meg. +10% 
Type EB 1,000 ohms +107c 
Type HB 10,000 ohms +10% 
Type GB 0.1 meg. ±10% 

R5 
R6 
R7 
R12 
R13 
R14 
R15 
R17 
R20, R21 
R4 
RlO, R16 
RS 
R22,R24,R28,R30 
R26, R27 
R23,R25,R29,R31 
R33 
R34 
R35 
R38 , R39 
R40 
R41 

*R42~ 43 

* These resistors are used only in amplifiers man­
ufactured after October, 1956. 

International Resistance Co. Resistors or 
Equivalent 

R37 
R36.1 

R36.2 

R36.3 

Cl, C2, 
C5, C7, 
C6 

Type MW4 20,000 ohms ±10% 
Type MW4 
5,000 ohms + 
10 % 4.5 watts 
Type MW4 
1,500 ohms + 
10% 1.2 watts 
Type MW4 
1,300 ohms ± 
lOo/, 0.8 watt 

7,800 
ohms± 
10% Total 

Cornell Dubilier Capacitors 

C4, Type TVG - 6S5-6 0.05 
C8 mf +107<-, 

Type 5W 0.00027 mf ±10¼ 
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The following capacitors are used in amplifiers 
manufactured after October 20, 1956: 
C9 KS-16272 
ClO, C13 KS-16271 
en KS-16269 
C12 KS-16270 
C16 Sprague type 76-P Prokar capacitor 

0.047 mf, 600V. 

The following capacitors are used in amplifiers 
manufactured before October 20, 1956: 
Item Description 

Sprague Electric Co. Capacitors 
C9, C15 Sprague D-13822 Electrolytic 10 mf 

150 V. 1/8-in. by 1 %-in. Tubular with 
insulating cover 

Cl0 Type DEW Electrolytic 40 mf 475 V. 
1%-in. by 2¾-in. maximum with in­
sulating washer, mounting nut, lock 
washer and cover (Sprague D-13818) 

en Type DEW Electrolytic 30 mf 475V. 
13/s-in. by 4¼-in. maximum with in­
sulating washer, mounting nut, lock 
washer -and cover (Sprague D-13813) 

C12 Type DEW Electrolytic 30 mf 300 V.; 
80 mf 450 V. 1%-in. by 4¾-in. maxi­
mum with insulating washer, mount­
ing nut, lock ~wash er and cover 
(Sprague D-13812) 

C13 Type DEW Electrolytic 80 mf 300 V. 
1 %-in. by 31/4-in. maximum with in­
sulating washer, mounting nut, lock 
washer and cover (Sprague D-13814) 

C14 Type DEW Electrolytic 100 mf 150 V. 
1%-in. by 21/4-in. maximum with in­
sulating washer, mounting nut, lock 
washer and cover (Sprague D-13820) 

C16 Type 76-P Prokar capacitor 0.047 mf, 
600 V. 

Inductors and Transformers 
No. 
Req. 

Ll 1 KS-14257 Retardation Coil 
(Western Electric Co.) 

L2 1 KS-14256 Retardation Coil 
(Western Electric Co.) 

Tl 1 520A Output Transformer 
(Western Electric Co.) 

T2 1 KS-14254 Transformer 
(Western Electric Co.) 

Page 9 



SECTION 024-107- 100 

Item 

Pl 

Dl 

Fl 

Rl 
R2 
R3 
R4 
R5 
R6 
R7 

No. 
Req. 

2 

3 

1 

1 

1 

11 

1 

Miscellaneous Parts 

Description 

Cat. #51026 

Cat.# 48182 

Dot plug 
button nic. 

plt. fin. 
United-Carr 
Fastener 
Corp. 

Cat. #342001 Fuse Mounting (Lit­
telfuse Inc., Chicago, Ill.) 

JA-5041 Potentiometer, 0.5 meg., 
lug option # 1, bushing and shaft 
designation P-2040, electrical des­
ignation A-5041, supply with lock 
washer and nut. (Allen Bradley 
Co.) 

Knob S-292-3L (Kurz-Kasch Inc.) 

Switch SPST 86993 GC (Arrow­
Hart & Hegemann) 

T-9881 Electron Tube Socket 
( Cinch Mfg. Co.) 

Bussman Type MDX-4 (3 Amp.) 

TabJe 6 

List of Additional Parts for 143B Amplifier 

(Same as Parts List for 141A Amplifier) 

Item Description 

Allen Bradley Co. Resistors or Equivalent 

RS, RlO 
R9 
Rll, R14, R19 
Rl2 

Type EB 1.0 meg. :!;;l0o/o 
Type EB 0.1 meg. + l0o/o 
Type EB 1600 ohms ±5 % 
Type EB 910 ohms +5% 
Type EB 15 ohms +5 o/o 
Type EB 68 ohms +5o/o 
Type EB 300 ohms +5 o/o 
Type EB 1 meg. +l0 o/c 
Type EB 0.24 meg. ±5o/o 
Type EB 0.1 meg. + l0o/r 
Type EB 2700 ohms +10%­
Type EB 0.82 meg. ±10% 
Type EB 0.47 meg. +10 ')'< 
Type HB 5100 ohms ±5o/c 
Type HB 8200 ohms +5 % 

Rl5, R16 
R17 
R13 
R18 

Page 10 

Sprague Electric Co. Capacitors or Equivalent 

No. 
Req. 

Cl, C2 
C3, C4 
C5 
C6 
C7 

No. 
Req. 

1 

1 

1 

4 

2 

1 

Des,ription 

64Pll 0.02 mf 
PPX24B20 0.lmf 
PPX24B15 0.03 mf 
DFP 50 mf 150 V. 

DFP 10 mf 50 V., 20 mf 
350 V., 20 mf 450 V., 
20 mf 25 V. 

Miscellaneous Hardware 

Description 

(Tl) 618B Input Transformer (West­
ern Electric Co.) 

(Dl) SPO-58101 Type 3214 4-Position 
Switch (P. R. Mallory Co.) 

Special Aerovox Mounting Ring Type E, 
1½-in. dia. 

61P Rubber Grommet (Pierce Roberts, 
Trenton, N. J.) 

KS-13364, List 3 Electron Tube Socket 
(Western Electric Co.) 

Grid Cap Shield ( # 1552 from Insuline 
Corp., Long Island City, N. Y.) 

Table 7 

List of Additional Parts for 143C Amplifier 

Item Descript ion 

Tl 713A Apparatus Unit 618D Input Trans­
former (Western Electric Co.). Special 
Aerovox Mtg. Ring Type E 1 ½-in. dia. Ob­
tain from Aerovox Corp., New Bedford, 
Mass. with 0.138-32-in. by 11/~-in. R.H.M. 
Steel Screw #6 (0.138) 0.555 in. x 0.40 in. 
Steel Lock Washer and #6 (0.138) 32-in. 
by -t,;-in. Hex. Steel Nut. All Zinc Plate 
Finish 

• 
• 
• 

• 

• 
• 
• 



• 
• 
• 

• 

• 
• 

.... 
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~. .i 5tt Note6 ~ >-- ._.._ - -\ -i'> [1 

I ii:: jf-._ 

\_ _.-uy 
(J6tl' ; 

./ME G. 

, Vfa CZ .OJ/'1F 
'/2.t5N7 1/0V '1-'--­

(!JOVJ 

--- < ~-~ 
"l I , 

2' 

OUTPUT CONNECTIOI S 

N~IN.U. LOAD wa!KlliO RANGE OF STRAP 011?P11t 

• 

C9 ~;:: 
fOMF -

.OJMF ~ 115 / 1 
,..vf 

C8 
5~--z:;..,;;.;~z~v,;.~-_.~ "1--+------11---~ 
V2.~ 

'12. 65117 

VJa 
:-e 65 /tl ·---~ 

/~ 

3 
Z l 

4 
<::, <;, ~-<:) 

Q: <:) 
C, 

"l 

J 
3 

V3b 
1V;5 tv7 

DIJ'IIDANCE LOAD Dlf!llAlfCE TERJlllWS CONNECTIONS 

66,7 A 50
4

TO lOOA - 19 & 20 

~,. ..n. 

12 .J\ 

-8 A 

4.n. 
2-"-

170.1\ 

18 ·'-10 36.n. lli-15. 16-17 

9.ATO 18.1\. 13-15,l L-16-17 

_6ATO 12 .... 14-lS 

3-"-TO 6-"- -
1.5.A TO 3A 1)-15. 14-16 

lu-15, 16-17 130-"-ro 250,... 
18-19 

FOR 70 VOLT LOUDSPEAKER 
DISTRIBUTIC!i LllfE CONIIECTIQIS 

13 & 18 

15 & 18 

-13 & 16 

17 & 18 

13 & lb 

13 & 20 

POIER OUTPtn STRAP 01.JTPOT 
COMDITIO!I 'l'ERIIIHWi Cc»INECTI<liS 

SO WATTS 18-19 17 & 20 
75 WATTS ( SN - 19 & 20 

Mote 3) 

NO'I'E lt CIRCUIT SHartl CC!INECTED l'OR t& 
ll!lr);oe TUB!S. (75 WATTS POIIER Otn'PU'I) 

NOTE 2, TO USE 61.6 '!'UBES (50 WATTS JIOl!R 
t!iifPiilfl THE POLI.OWING CHANGES ARE NECES­
SAR!t 

(A) SHORT CIICUIT R3ue 

01) ON 'llWIS l'OIIMER T2 TRANS PER LFAD O!f 
TERIIINIJ. 6 TO TEIIIINAL 7 AND LtAD 

ON 'fflUIINlL 10 TO mJmW. 9 • 

~.:;~~/ •- v 
I 
I 

[(20!JV} 

I 

IIOTE ): RATED 7S WATTS FOR SPEECH .\NL 
~y. 

ll01'I 41 TIQ: VOLTAGES AND CURREIITS SHCIIII 
~ TYPICAL VALUES FOR A QUIESCEN!' 
CCMDITIOR 1rlTH AVERAGE TUBES AND 01'1!:R­
.ATED l"ROII 60 N 120 VOLT P(IIER SOtRCE. TD 
D-C VOLTAGES SHOULD 11!: MEASURED WITH A 
VOLTIIETER OF 20,000 OHIIS PER VOLT. VOLT­
.AGES ARE IIEASURF.D FROJI PODITS SHalll TO 
TERIIINAL 26 AND SHOOLD 1£ WITHDI ! m. 

NOTE S, THE llUllBERS IH THE PAREN'111ESFS 
m--ffl VALUES FCfi nlE SO WA.TT C~D I TIQf • 

REMOVE STRAP Sm&P 
~ AIIPLIFJER BETWEEN TERII• TERIIDl1.IS 

-nv 
{·l!:!J V) 

R23 

R26 R27 . -. 

, . 

II 1111 

ISS 2, SECTION 024-107-100 

Tl 
-'2.,0A 

--.f---, 

~l._,.e'--.._-o r2. r;RD. 

NOTE 7: REFER TO TEXT WHEN T2 IS ~-

F_ig. 4- 143A Amplifier - Early Production 
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• 
• 
• 

• 

• 
• 
• 

Rl5 . . 
.241'1EG 

5eeNote6 

\ 
' 

Via c;z .OJMF 
'/Z 6 5H l,: ~J I~ 1,____,, 

~., . ., 
(J6~) 

-< 
~>c:, 
«<''>~ 

~l 

Oc,.,ffuT ;;0Nr..1-:cnON~ 

~,>~ -o'>~ 
Q: :~ <V~ 

' ") 

--

vza 
'12 1,5117 

105 V 

J 
5 

2ZZ V 

vzb 
''2. i,5H7 

NOl'.IXAL LOAD WORKING RA..'<GE OF STRAP OUTPUT 
D!PEDANCE LOAD :D.!FDANCE TERJOlW.5 

t -6. 7 _,._ .Jl. .n. 
SO TC 100 -

21. .J\. 18-"-To 36Jl. 14-15, 16-17 
12 .n. 9..n.TO 18.IL 13-15, 14-16-1 7 

8 .n. 6A ':°0 12.1\. 14-lS 
4 .n. JATO 6-"- -
2 .ll. 1.,.11. TO 3.n. 13-15, 14-16 

170 .n 130.n. TO 250-"- 14-15, 16-17 
18-19 

FOP. 70 VOLT LOUDSPEAIIER 
DISTRI3JTION LIW CONNECTIOIS 

!I POliE.R OU'!'Pt.'T STRAP OIJTPIJT 
CON['ITION TE&:lNAl.S COONF.CTIONS 

50 WATTS 18-19 l 7 & 20 
75 WATIS ( See: - 19 & 20 

Note 3) 

CONNECTIONS 

19 & 20 

13 & 18 

15 & 18 

13 & 16 

17 & 18 
13 & 16 

13 & 20 

NOTE 1: CIRCUIT SHONN CONNECTED FOR USE 
WITH J50B TUBES. (75 WATI'S PO'.'IER OUTPUT) 

NOTE 3; RATED 75 WATTS FOR PROGRAM 
SERVICE ONLY. MAXIMUM R.M.S. POWER 
OUTFUT RATING 75 WA.TI'S ON 111/2 HOUR 
ON. l-112 HOURS OFF BASIS. " NOTE 2: TO USE 616 TUBES ( 50 \'!ATI'S PC"IER 

OUTPUT) THE FOllOWING CHANGE3 ARE NECES­
SARY: 

(A) SHORT CIRCUIT R34. 
( B) ON TRANSFORMER T2 TRANSFER LEAD ON 

nruAINAL 6 TO TERMINAL 7 AND LEAD 
C-:1 TERMINAL 10 TO TERMINAL 9. 

NOTE 4: THE VOLTAGES AND CURRENT3 _3HO'HN 
REPRESENT TYPICAL VALUES FOR A QUIE.3CENT 
CONDITION VIITH AVERAGE TUBES AND OPERATED 
FROM 60--1 120 VOLT POWER SOURCE. Tiill 
D.C. VOLTAGES SHOULD BE MEASURED \'/ITH A 
VOLTI,!ETER OF 11 !.lEGOHM D. C. RESISTANCE • 
VOLTAGES JI.RE !,!EA.SURED FROM roINTS SHOWN 

C7 
.05/fF 
" . 
I\ 

'>;r-
,o 

" C) - ><:> 
Q:: "" 

"'· 
G8 

I/ 
I. 

.05/'IF 

V3a 
'12 65t,7 

1r- --, 

NOTE 5: THE NUMBERS IN THE PAP..ENTHE3EJ 
A.JIB THE VALUES FOR THE 50 1'/ATT CONDITION. 

REMOVE 3rRAP STRAP 
NOTE 6: . .\UPLIFIER BET\'/EEN TER..\.i. TERMINALS 

143B 
14JC 

9-23 
9-23 

NOTE 7: REFER TO TEXT \'/HEN T2 13 
KS-13820. 

10 TO 11 
10 TO 11 

TO TERMINAL 26 AND SHOULD BE WITrlIN .= 2o%. 

155 2, SECTION 024-107-100 

Tl 
.1ZOA 

~/9 

e:~ '►.,- zo, 

1 __ 200-.-.. ,u NoTes 
,.... {HiOMAJ - • IINO ~ 

> ()(JTPfJT 

I 
1T2 
,1<5-~I~ (SEE NOTE 7) 

Fig. 5 - 143A Amplifier -
Procluction After 10/20/56 
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• 
• 
• ·a 3QW 

6QQW 2 RD-WH 
INPUT 

250w 

3 
BL 

Tl 
618-B 

• 

• 
• 
• 

60 V. 

Cl 
.02MF 

aR. 
1.5V. 

RI 
C2 !MEG 

.02MF 

GR-WH 

R2 
.IMEG 

C7.I 
IOMF 

C3 
.IMF 

C4 

.IMF 

C7.2 
20MF 

Rl3 
5100W 

C7.3 
20MF 

RIO 
IMEG . 

4 V. 

C7.4 
20MF 

V2 
½6SN7 

IOOV. 

Rl4 
.I MEG 

r 
I 
I 
L 

C5 
.03MF 

Rl5 
.82 MEG. 
(SEE NOTES 
2 & 4) 

Rl6 
.82MEG . 

250V. (235 V.) 

56 V. 
(85V.) 

Rl7 
.47 MEG 

V2 

f 6SN7 

2 

ISS 2, SECTION 024-107-100 

C6 
50MF 

Rl9 
.I MEG 

6QQW 
OUTPUT 

GR. 
.;;.;.;;...._.., ____ -11~---+--11~--+--+--- ... -- ..... -- .... ---------------------------.i6 

250-300 V. 
o.c . 

(14MA) II MA + 
'---------------------------------------.J4 __,/ 

NOTES: 

40 db 
0 

I. FOR MINIMUM NOISE LEVEL. THE liEATER SUPPLY 
SHOULD BE BIASED ±15 TO !45 VOLTS 0.C. WITH 
RESPECT TO GROUND. 

2. THE OUTPUT POWER VARIES Wllli THE GAIN SETTING ANO 
LOAD IMPEDANCE ANO IS TABULATED BELOW FOR 
REPRESENTATIVE OPERATING CONDITIONS. THESE OUTPUT 
LEVELS ARE OBTAINED WITH NOT MORE THAN 1% TOTAL 
HARMONIC DISTORTION OVER THE FREQUENCY RANGE OF 
50 TO 7500 CYCLES WHEN A 300 VOLT D.C. SUPPLY 
IS EMPLOYED. 

GAIN CONTROL CIRCUIT Rl5 
POSITION AS SUPPLIED SHORTED 

600 OHM LOAD 

40 +II +14 
50 +II +14 
60 +10 +13 
70 + 6 +I I 

6000 OHM LOAD 
40 +17 +17 
50 +17 -+17 
60 +17 -t-16 
70 +15 -t-13 

TO HEATERS • 07 } 

OF TUBES 6.3 V. A.C. 
(S.~E NOTE I.) 

• 08 

3. THE NUMBERS IN PARENTHESES ARE THE VOLiAGES AND CURRENT 
WITH R 15 SHORTED. 

4. IN CASES WHEN THE "B" SUPPLY VOLTAGE IS OTHER 
THAN 300 ~ THE VOLTAGES INDICATED ARE MULTIPLIED 
BY THE RA110 OF THAT VOLTAGE TO 300 . 

5. THE VOLTAGES ANO TOTAL CURRENT INDICATED REPRESENTS 
TYPICAL OPERATING CONDITIONS WITH AVERAGE TUBES, WITH 
A 300 V. O.C. "B" SUPPLY ANO THE GAIN CONTROL AT 70db. 
THESE VOLTAGES SHOULD BE MEASURED WITH A VOLTMETER 
HAVING II MEGOHMS O.C. RESISTANCE. VOLTAGES ARE MEASURED 
FROM POINTS SHOWN TO TERMINAL 6 ANO SHOULD BE 
WITHIN ±20%. 

Fig. 6 - 1438 Amplifier - Input Circuit Arrange­
ment 1141 A Amplifier Schematic) 
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