
Western Electric 

1064 LINE AN[PLIFIER 
Its features are Compactness and Resulting Economy 

of Space, Highest Overall Quality and Perliwmance, 

Reliability, Efficient and Economical Operation. 

WITH a full appreciation of the value of space in modern broadcasting sta- 

tions, Bell Telephone Laboratories' engineers developed Western Electric's 

recent contribution to radio broadcasting - the 106A Amplifier. The 106A Ampli- 

fier is designed for use as a line amplifier in speech input equipment, particularly 
where compactness and high quality amplification are desired. It is used at studio 
locations to compensate for output switching circuit losses and to provide isola- 

tion between outgoing program lines. It also is used as a general purpose amplifier 
for applications where moderate gains and power levels are required. 

The 106A Amplifier is of the two -stage AC type, having a gain of approxi- 
mately 45 db. 

Copyright, 1938. Western Electric Company, Incorporated 
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While it is designed to operate between impedances of 600 ohms, it will 

operate equally well between 500 ohm impedances. It also has a high impedance 

input of 10,000 ohms for bridging across 600 ohm circuits such as may be 

encountered when additional program lines are desired, thus eliminating the 

need for special dividing networks; the gain under such a condition is approx- 

imately 20 db. 

As in the 105 type amplifier, an additional winding on the output trans- 

former will deliver a voltage approximately 20 db below the main output of the 

amplifier for monitoring with an amplifier of the Western Electric 94 type. The 

operation of this winding (impedance approximately 40 ohms) has no effect on the 

main output of the amplifier. 
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Assembly 

The component parts of the 106A Amplifier are assembled on a recessed 

panel, 19" wide and 7" high, designed for mounting on a standard relay rack or 
in an equipment cabinet. This panel is equipped with a front mat which is held in 

place by four screws from the rear and is removable to allow convenient access to 

the wiring and terminals, otherwise concealed in the recessed portion. The gain 
control knob, two push type keys and a power switch project through the front 
mat for convenient operation from the face of the amplifier. The front mat is also 

equipped with a pilot lamp to indicate when the amplifier is energized. 

Two push type keys are used in connection with an external meter for 
measuring the plate currents of the vacuum tubes in the 106A Amplifier. If the 

106A is used in conjunction with the Western Electric 105 type amplifier, the plate 
current meter in the latter amplifier may be utilized to measure the plate currents. 
Terminals are provided on the 105 type amplifier for making connections to the 

106A. The upper scale (0 to 2 milliamperes) of the meter on the 105 type ampli- 
fier indicates the plate current of the first stage vacuum tube, and the lower scale 

(0 to 40 milliamperes) indicates the plate current of the second stage vacuum 
tube of the 106A Amplifier. If this meter is not available, a Western Electric KS- 

10003 Meter or a 200 micro -ampere scale meter with a series multiplier of such 
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resistance as to make the total value of multiplier and meter resistance 1,000 ohms, 

may be used. 

There are two terminal strips on the amplifier, one providing for the audio 

frequency circuits, plate current meter and plate supplies for external amplifiers 

and the other providing for the AC circuits. 

Gain 
The 106A Amplifier has a maximum gain of approximately 45 db and is 

equipped with a gain control which has nineteen 2 db steps, providing a total 

attenuation of 38 db and an "OFF" position. 

Noise Level 
The low distortion, low noise level and flat frequency response characteris- 

tics, as in 105 type amplifier, are obtained through the use of the Western Elec- 

tric circuit principle of stabilized feed -back. With this system, the distortion level 

is held to less than 1% at 400 cycles at an output level of plus 20 db. At maximum 

gain the noise level is minus 60 db unweighted, and minus 75 db weighted, as the 

ear would hear it. 

1.5 

106A AMPLIFIER - TYPICAL DISTORTION -FREQUENCY 
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Curve "A"-Output Level + 21) db (.6 Watt) 
Curve "It "- Output Level + III dh (.06 Watt) 
Curve "C"- Output Level 0 db (.006 Watt) 

Self-Contained Power Supply 

The 106A Amplifier is operated from a 105 -125 volt, 50 or 60 cycle power 

supply. The power consumption is approximately 45 watts at 120 volts. This am- 

plifier, with its self -contained power supply, also has sufficient capacity to supply 

filament and plate power to as many as six of the 104 type pre -mixing amplifiers. 

However, if plate supply for 104 type amplifiers is obtained from the 106A Ampli- 

fier an additional external filter section, consisting of a Western Electric 221A Re- 

tardation Coil or equivalent, and an 8 microfarad condenser is required. 
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Electrical Characteristics 
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Sfhell101ir-IOa Amplifier 

SPECIFICATIONS 

45 db when operated as a line ampli- 
fier between 600 ohm circuits, and 
a gain of 20 db when operated as 
a high impedance (10,000 ohms) 
bridging amplifier across program 
lines of 600 ohms impedance. 

Output Power 

0.6 watt (+ 20 db) 

Output Noise Level 

- 60 db unweighted 
- 75 db weighted, as the ear would 

hear it at maximum gain 

Input Impedances 

600 ohms or 10,0(K) ohms 

(Ave) 

(lulpul Impedance 

600 ohms 

'-- 

o 

Frequency Response 

Variation with ± 1 db frone 30 to 
10,000 cycles 

Distortion 

At + 16 db output, distortion less 
than 1.0% at any frequency from 
50 to 8,000 cycles 

Power Supply 

105/125 volts, 50 or 60 cycles, AC 

Power Consumption 

Approximately 45 watts at 120 volts 
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Vacuum Tubes 

The following Western Electric vacuum tubes are required and should 
be ordered separately: 

1 --310B Vacuum Tube (1st stage) 1 -274A Vacuum Tube (rectifier) 
1 -33M Vacuum Tube (2nd stage) 

Mechanical Characteristics 

Iliniensions Weight 

Height 7" Approximately 22 lbs. 

Length 19" 
Depth 71/4" 

Construction 

Recessed panel construction. Panel has removable front mat to allow 
access to wiring and terminals in recessed portion of panel. 

Finish 

The front mats are finished as listed below. The code number suffix 
indicates the color. The complete number, including the suffix, should be 
specified in the order. 

Code No. Finish 

106A-3 Rubber Finish, Black, Japan 
106A -15 Dark Aluminum Gray 
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1048 SINGLE STAGE PRE \ 11PLIFIER 

A high quality, low cost, fixed gain unit - 
extremely compact and economical to operate. 
Gain: approximately 28 db. Frequency re -, 
sponse: flat within I db from 30 to 10,000 
cycles. Impedances: 30 or 250 ohms input, 30 
or 500 ohms output. Dimensions: 5 %" x 47%" 
x 6% ". 

Three 104B's on 998 type mounting plate (as 
shown) occupy only 5'4" space on standard 
relay rack. 

105A THREE STAGE, HUM 1;1IN UNIT 

Stabilized Feedback. Impedances: 30 and 600 
ohms input, 600 ohms output. Frequency re- 
sponse: flat within -r 1 db from 30 to 10,000 
cycles. Gain: approximately 70 db. Gain Con- 
trol: range 38 db. Power supply: completeh 
self- contained, operating from 105 -125 volt. 
50 -60 cycle, AC. Distortion level: less than If; 
at 400 cycles for 20 db output. Noise level: 
-55 db unweighted, -65 db weighted (as th 
ear would hear it) at maximum gain. Includes 
v. i. and plate meters. Occupies only 101 /f of 
standard rack space. 

dt 
- n -n inali 

110A VOLUME LIMITING AMPLIFIER 

Efficient utilization of channel capacity by 
non -distorting compression of excessive levels 
allowing higher average of transmission and 
modulation. Impedances 600 in and out. Input 
levels down to -35 db. Output levels up to 
+20 db. Maximum overall gain 55 db. Fre- 
quency response within 1 db from 30 to 10,000 
cycles. Distortion less than 1%. Power supply 
self -contained operating from 105 -125 volt, 
50-60 cycle AC. Either metal or glass tubes. 
Occupies 19 %" panel space on 19" rack. 

(seven) 



.tk run 
Albany 
Allentown 
Asheville 
Atlanta 
Baltimore 
Beaumont 
Birmingham 
Boston 
Buffalo 
Butte 
Charlotte 
Chicago 
Cincinnati 
Cleveland 
Columbia 
Columbus 

DISTRIBUTOR IN THE UNITED STATES 

GraybaR 
ELECTRIC COMPANY 

Dallas 
Davenport 
Dayton 
Denver 
Detroit 
Duluth 
Durham 
Elmhurst, L. I. 
Flint 
Fort Worth 
Fresno 
Grand Rapids 
Hammond 
Harrisburg 
Hartford 
Houston 
Indianapolis 

Jacksonville 
Kansas City 
Knoxville 
Los Angeles 
Louisville 
Memphis 
Miami 
Milwaukee 
Minneapolis 
Nashville 
Newark 
New Haven 
New Orleans 
New York 
Norfolk 
Oakland 
Oklahoma City 

0111.111 , 

In lan,h. 
Peoria 
l'hlladelp11ln 
Phoenix 
Pittsburgh 
Port land 
Providence 
Reading 
Richmond 
Roanoke 
Rochester 
Sacramento 
St. Louis 
St. Paul 
Salt Lake City 

A NATIONAL ELECTRIC SERVICE 

DISTRIBUTOR FOR CANADA AND NEWFOUNDLAND 

San Antonio 
San Diego 
Mm Francisco 
Savannah 
Seattle 
SIwkane 
Springfield 
Syracuse 
Tacoma 
'lampa 
Toledo 
Washington 
Wichita 
Winston -Salem 
Worcester 
Youngstown 

Northern Electric Company 
LIMITED 

General 011ices and Plant: 1261 Shearer Street. Montreal. P. Q. 

Branch Houses 
Halifax Ouetxe Montreal 
Salni.101111. N.B. Sherbrooke Ottawa 

Val d'Or Hamilton 
Toronto London 
Vancouver Vernon 

Windsor 
Sudbury 
Victoria 

Fott I/.s 1)151 K111111 'ORS 

Kirkland Lake Winnipeg Calgary 
Port Arthur Regina Edmonton 

lnternatíotral Standar Electric Corporation 
67 Broad Street New York, U. S. A. 

Associated, Allied or Affiliated 
AI /GKNTINA 

Che Standard Electric Argentine. 
(Street Address, Calle Cangallo 
1186), 

It Area 
AUSTRALIA 

Standard telephones nid Cables 
Pty- Ltd., 158474 Botany Road. 
Alexandrin, 

Sydney, N. S. W. 
A t' STIt I .t 

United Telephone end Telegraph 
Works, Ltd., Dresdner Strasse 
No 75, Vienna, XX /2 

IIELGIUM 
Bell Telephone Mn 'Intact uring Co., 
4 Itne Itoudewyns. P. O. Box 506. 

Antwerp 
IBRA7.IL 

Standard Eleetrien. S. A.. Cain 
Postal 430 (Street Address, Ave- 
nids Rio Branco. 99/101), 

Itlo Ile Janeiro 
CIIINA 

China Electric Co.. Ltd., 189 Lay 
Rond (P. O. Box 189). Yangtsze- 
po0, Sha nghnl 

CZECHOSLOVAKIA 
Standard Electric Dom. a 
Spolecnost. Samova, U 1. HE 

Prague 
DENMARK 

Standard Electric A /S.. Raad- 
Mandsgade 71. 

Co N. 

14484 

Companies 
EGYPT 

Standard Telephon es and Cables. 
Ltd., Shell (louse, Slulria (Ieri - 

rein. Cair.. 
FRANCE 

Le Materiel Telephoniriue, 46 
Qual de Boulogne. Boulogne -Bll- 
Iancourt (Seine). Parla 

GERMANY 
Standard Elektrizitüts Gesell - 
schnft A /G., (leuest Strasse 5. 

Iterlln- Sehöneberg 
GREAT IIRITAIN 

Standard Telephones and Cables, 
Ltd., Connaught House, 63. Ald- 
wycll. I. lun, W. C. 2 

RIOI.I.AND 
Bell Telephone Mannfncturing Co., 
Shceldeslraat 160.160, 

The Hague 
III'NG.%RT' 

Standard \'Illemossagl Reszveny 
Tarsasag, 

I ipeat 4, n. Ilndpest 
INDIA 

Standard Telephones and Cables. 
Ltd., 4. Esplanade East (P. O. 
Box 413). Calcutta 

ITALT" 
Fabbrica Apparecchiature per 
Comunicazioni Elettriche. via 
Luigi Bodio N. 39. 

Milan, (5-19) 
JAPAN 

Nippon Electric Co.. I.td., 1 Mita 
Shikokumacbl, Shiba -Ku, Tokyo 

Printed in U.S.A. 

NEW 911:ALAND 
Standard Telephones and Cables 
Pty. Ltd.. 2446 Ballante Street. 
P. O. Box 638. 

Wellington 
NORWAY 

Standard Electric Aktirselskap, 
Houle. Ostre Akre. Oats 

POLAND 
Standard Electric Co. W. Pointe, 
Sp. Z.O.O. Warszawa 11, Re} 
tana le, Wiseman, 

PORTUGAL. 
Standard Ele,trica. S.A. Pram 
dos Restauradores 47 -1. Lisbon 

II l'M A NIA 
Standard Fabrice De Telefnnne SI 
Radio, S.A. 37 Calea Victor!ei, 

Itucureatl 
SIICTII AF9lIC.% 

Snuulurd Teiepboues :uni Odile., 
Ltd., Court Chambers. 180 St. An- 
dries St. (P. O. Dos 515). 

Pretoria 
SPAIN 

Standard Electricn. S /A., Calle 
Ramirez de Prado 7 (Post Office 
Box 7010), Madrid 

SWITZERLAND 
Bell Telephone Manufacturing Co.. 
Io Rnbenbergplatz, lierne 

Y'CGOSIAVIA 
Jugoslavensko Standard Electric 
Company. Akdonarno Drustvo. 
Kral)a Aleksandra ul. 17. 
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