ALTEC LANSING

SECTION 1

AMPLIFIERS
for
TELEPHONE SERVICE

129A DISTRIBUTION AMPLIFIER

447B TELEPHONE REPEATER TYPE (issue 3)

453B 600/900 TELEPHONE REPEATER TYPE (issue 2)

453B TELEPHONE REPEATER TYPE (issue 4)

453BX TELEPHONE REPEATER TYPE (issue 3)

455B 600/900 TELEPHONE REPEATER TYPE (issue 2)

455B TELEPHONE REPEATER TYPE (issue 4)

455BX TELEPHONE REPEATER TYPE (issue 2)

456B TELEPHONE REPEATER TYPE

460A TELEPHONE REPEATER TYPE

460B TELEPHONE TYPE COMPRESSOR AMPLIFIER

461A TELEPHONE REPEATER TYPE

469A TELEPHONE REPEATER TYPE (issue 2)

479A TELEPHONE REPEATER TYPE

480A TELEPHONE REPEATER TYPE

481A EQUALIZING AMPLIFIER

489A COMBINATION PREAMPLIFIER/POWER AMPLIFIER
2227A TELEPHONE REPEATER TYPE (WECo 227 EQUVELENT)



SPECIF ICATIONS

Type:

Gain:
Input Sensitivity:

Power Output:

Input Impedance:
Source Impedance:

Load Impedance:
Frequency Response:

Controls:

Power Supply:
Dimensions:

Finish:

Weight:

Requisite Accessory:

Optional Accessories:

DESCRIPTION

" 129A
DISTRIBUTION AMPLIFIER

Figure 1. ALTEC 129A Distribution Amplifier

Power amplifier (with accessories for
program bridge operation)

40 dB

0.78 volt for full-rated output power
(without input transformer)

6 watts at less than5.0% THD from 100
Hz to 15 KHz

With 13151 Distribution Board, +15 dBm
at less than 2.0 THD from 100 Hz to 15
KHz fromeach of 20 outputs terminated
by 600 ohms

47,000 ohms

500/600, 250/300, 125/150, 30/50
ohms with 4665 Plug-in Transformer
4,8,0r160hm,or20, 600 ohm lines
with 13151 Distribution Board

=1 dB from 30 to 15,000 Hz

Volume Control withaudio taper, Power
Switch, four test jacks topermit circuit
alignment and measurements

117 volts, 60 Hz, 85 watts

5-7/32" Hx 19" W x 6" D

Panel - Dark Green

Chassis - Dichromate dip

13 1b.

ALTEC 4665 Transformer

ALTEC 17224 Equalizer (8 KHz) or
ALTEC 17249 Equalizer (15 KHz)
ALTEC 13151 Distribution Board

The ALTEC 129A Amplifier is a rack-mounted, ac-operated,
three-stage power amplifier. When equipped with the ALTEC
13151 Distribution Board, it will provide up to twenty outputs
for distribution over telephone or intercommunication lines.
The 129A provides mounting facilities for the 13151 Board as
an accessory, as well as both of the equalizers and the ALTEC
4665 Plug=-in Transformer. The 13151 Distribution Board, an
accessory, contains resistors which build out the twenty outputs
from the four-ohmsecondary winding of the output transformer.
The distribution may be sectionalized with each section con-
nected to a different secondary tap, and the range of output
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levelsof +2, +5 and +8 dBmmay be obtained. This feature may
prove useful when lines are to be fed which present different
transmission equivalents. Eachoutput is balanced, and provides
asource impedance of 300 ohms. The 13151 Board is an optional
accessory since the amplifier may be used to feed asingle load .

The unit occupies three units of rack space (5-7/32 inches) and
has a hinged front panel on which are mounted the power switch,
pilot light, gain control, and four circuit test jacks. All cir-
cuitry is accessible for installationand servicing when the front
panel is open.

Anoptional accessory, the 17224 (8 KHz) or the 17249 (15
KHz) Equalizer, permits equalization to be effected at the high
frequencies and thereby offsets telephone cable losses.

APPLICATION

The ALTEC 129A Amplifier is designed to permit specially re-
corded messages to be relayed to telephone subscribers to advise
of a change inanexchange code or a subscriber's number.
Also, it may be used for time signals, weather and athletic
events; and, in general, tofeed any type of program material
over telephone lines to places such as supermarket chains,
wired music subscribers, etc.

INSTALLATION AND OPERATION

The 129A Amplifier will always be installed at the central
offices of a telephone system, and mounted on an equipment
rack. The source of input signal is connected to the terminal
block at the rear of the chassis, and the output signals are ob-
tained at the resistor-network distribution board located with-
in the unit, access to which may be obtained by lowering the
front panel. The board, which mounts forty resistors (twenty
balanced outputs), is wired so that all the outlets are connected
to the four-ohm secondary winding of the output transformer .
If required, the outlets may be sectionalized by cutting strap-
ping connections. Each section may deliver a different output
level and may be connected respectively to the four-, eight-,
and sixteen-ohm secondary windings of the output transformer.
These appear ata terminal strip inside and to the extreme lower
right of the unit. The black lead is common and the orange,
yellow, and green leads are the four-, eight-, and sixteen-
ohm taps, respectively. It should be noted that the highest

S))c_l'iﬁt-ations and components subject to change without
notice. Overall performance will be maintained or improved.
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degree of loop | oss between the outlets is achieved when the
lowest source impedance is used at the transducer .

In some installations the amplifier may feed a'low impedance
source such as a loudspeaker, and the resistor board will not be
required. Four test jacks are provided to facilitate alignment
and level checks when used with transmission measuring equip-
ment. The line loop may be checked at the LINE jacks; the
equalizer may be checked at the EQUALIZER jack (or discon~
nected by a dummy plug); and an input signal may be applied
directly tothe amplifierat AMP IN. The MONITOR jack per-
mits the output level to be determined when the unit is in
operation, the level indicated being the level normally fed to
aline. The VOLUME (gain) control and the POWER switch
are located on the front panel. If an ALTEC 17224 (8 KHz) or
17249 (15 KHz) Equalizer isused to correct the frequency/am-
plitude characteristic of an incoming telephone line, lowering
the front panel will provide access for alignment. Alignment
is accomplished by sending signals from the remote end of the
line over the frequency range concerned and adjusting the
equalizer potentiometer and the gain control of the amplifier
until the desired frequency characteristic and transmission
equivalent is obtained. Refer to the operating instructions of
the 17224 or 17249 Telephone Cable Equalizersin the Equalizer

section of the Telecommunication Products Catalogue .

These equalizers mount at the rear of the chassis, through the
holes provided and are fastened by 6-32 nuts. Wired connec-
tions must be made between the two terminals of the equalizer
and the two-way terminal strip which is located nearby .

SERVICING

All circuitry iscompletely exposed forservice when the hinged
front cover is opened and lowered. All routine servicing may
be done by means of voltage and resistance checks.

The ALTEC 13151 Board mounts inside the chassis on the lower
panel and may be fixed inplace by inserting three 6-32 screws
through the side panel and into the threaded inserts on the
board. Wire connections between the board and the secondary
winding of the output transformer are made at the seven-way
terminal strip located at the extreme right of the fower panel.
The board may be wired to give a single level; or'a range of
levels, at the numbered output terminals. The MONITOR jack
feed may be wired to any one of the three transformer imped-
ances to suit the requirements of the installation.
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ALL CAPACITANCE VALUES IN

MFD UNLESS OTHERWISE
INDICATED,

C1 Capacitor, 40 mfd, 450V (Mallory FP14¢) R7,8
CzA, 29
\MEEDANCE OHMS  CONNECTITG STRAP . 28,2C Copacitor, 40 x 40 x 40 mfd, 450V R10
125/150 = 13,578 {Acrovox AFH-344) R11,12
CT 182-5C4,5 Capacitor, 0.1 mfd, 400V Molded tubular R13
250/300 -8 2-4,3-5 {CDPM4PT or equivalent) Ri4
5007600 il 3-4 6 Copacitor, 50 mfd, 25V {Mallory TC29)
DS1  Lamp, Pilot (Mazdo #44) R15
Fl Fuse, |amp, 3AG R16
n,2 n
3,4 Jack, Monitor (Switchcraft type 548)
Pl Poentiometer, 100K, autio foper 12
(ALTEC 12669-4) 3
Rl Resistor, 220K0 % 10%, 1/2W Hl
R2  Resistor, 2.2K0 + 10%, 1/2W Vi
R3  Resistor, 22KQ % 10%, 1/2W v2,3
R4,5 Resistor, 33KQ = 10%, 1/2W v4

R6  Resistor, 1 MQ % 10%, 1/2W
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13151 ASSEMBLY
(ACCESSORY)

Resistor, 470KQ + 10%, 1/2W
Resistor, 1500 * 5%, 3W (Sprague 151E)
Resistor, 1KQ + 10%, W

Resistor, 1500 £ 10%, 1/2W
Resistor, 22KQ £ 10%, 1W
Resistor, 1KQ + 10%, 10W {Ohmite
Brown Devil)

Resistor, 56082 2 10%, 1/2W
Resistor, 220KQ + 10%, 1/2W
Transformer, Input (ALTEC 4665)
{accessory item)

Transformer, output (ALTEC 16441)
Transformer, power (ALTEC 6302)
Switch (ALTEC 12180~1)

Vacuum tube (12AX7)

Vacuum tube (EL84)

Vacoum tube (EX81)

Figure 2. Schematic 129A Distribution Amplifier



4418

TRANSISTOR AMPLIFIER TELEPHONE REPEATER TYPE (ISSUE 3)

Figure 1.

SPECIFICATIONS
Frequency Response:
Gain:

Distortion:

Maximum Power Input:

Maximum Power Output:

Output Noise Level:
Input Gain Control:

Operating Voltage:
Operating Current:
Impedance, Output:
Impedance, Input:
Monitor Facilities:

Mounting Socket:
Dimensions:
Finish:

Weight:

Accessories:

DESCRIPTION

447B Amplifier

£1.0 dB from 200 to 6000 Hz

39 +1.0 dB (matched load)

1.5% THD (at +10 dBm 200 to 6000
Hz)

-22 dBm (at maximum gain)

+17 dBm

-70 dBm

Varies gain from =2.0 dB to maximum
of 39 dB

20V dc

50 milliamperes

600 ohms

600 ohms

11 £1.5 dB below amplifier output
available at test jackson frontpanel
and connector JT when bridged by
600 ohms

11-pin socket (Amphenol 78-511)
1-5/8" H x 1-5/8" W x 5" D
Cadmium plate with dichromate
finish

14 ounces

ALTEC 7305A Mounting Panel
(mounts twelve 447B Amplifiers)
ALTEC 12910 Mounting Panel
(mounts ten 447B Amplifiers for
standard 19" rack mounting)
ALTEC 12962 or ALTEC 13227
Mounting Assembly (mounts single
4478 Amplifier for 105 type Appa-
ratus Box)

ALTEC 14115A Assembly (mounts two
447B Amplifiers in a KTU-15A type

frame)

The ALTEC 4478 Transistor Amplifier is a two-stage, plug-in
unit, designed for use in voice frequency circuits and used as
a direct replacement for the 408A tube-type amplifier. The
amplifier can be operated froma 20 volt central office or bat-
tery supply. Telephone repeater systems can be assembled
using this amplifier and other additional plug-in items of equip-
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Figure 2. Dimensional Drawing

With a maximum gain control setting, the amplifier is capable
of receiving 1.0 milliwatt input without harmful effects to the
transistors. Negative feedback is utilized to reduce distortion
and to stabilize gain within 0.3 dB for a 25 percent reduction
of supply voltage . When the ambient temperature increases from
75 to 110 degrees Fahrenheit; the gain decreases0.2 dB. Out-
put capacity is adequate for a maximum +10 VU level of the
transmitting toll switchboard and other equipment having a
similarsignal level. The input and output longitudinal balance
is sufficiently high so that normal noise requirements are met
without use of a mid-point ground.

INSTALLATION AND OPERATION

The ALTEC 447B Amplifier is dependent upon the polarity of the
power supply for its operation . Prior to installation, make
certain that the positive side of the supply is at pin 9, and the
negative at pin 8, of the 11-pin socket of the mounting. The
amplifiershould be inserted into its socket carefully to prevent
possible damage to the pins of the connector plug.

Inorder to adjust the gain control, which has a range of approxi-
mately 40 dB, the locknut located on the front panel must be
released . The level of the monitor pins on the front panel
(bridged by 600 ohms) is approximately 11 dB below the output
level of the unit. After adjustment iscompleted, carefully re-
tighten the locknut and recheck the gain settings to make cer-
tain that the control shaft has not beendisturbed in the tighten-
ing operation.

Please refer to the ALTEC Telephone Engineering Department
if information isdesired in reference togain versus temperature,
change in gain versus output power, phase shift characteristics
and envelope delay and distortion characteristics.

MAINTENANCE

In the event of a malfunction, use the ALTEC 13204 or 13903
Extractor Tool to remove the unit from its mounting. Use of a
replacement amplifier will permit quick restoration of service .
The amplifier may be serviced locally orreturned to the manu-
facturer for repair. If it is necessary to remove the unit from
its protective cover, remove the two screws and plate from the
rear (plug end), then withdraw the unit from the front.

Specifications and components subject to change without
notice. Overall performance will be maintained or improved.

AL-1901
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L 9
2MF 12K 1%
B
NOTES:
I. RI3 MAY BE SELECTED IN TEST.
2. ALL RESISTORS * 5% UNLESS OTHERWISE INDICATED. CHASSIS
Capacitor, 8 mid, 6V (Sprague 40D 126A1) R4 Resistor, 4.7KQ = 5%, 1/2w
Capacitor, 10 mfd, 12V (Sprague 40D 146A1) R5 Resistor, 1KQ + 5%, 1/2w R14 Resistor, 5.TKQ* 5%, 1/2W
Capacitor, 50 mfd, 3V (Sprague 40D 112A1) R6 Resistor, 120Q % 5%, 1/2w R15 Potentiometer, 2KQ, Z taper (Clarostat CM22782)
Capacitor, 0.2 mfd, 200V (Hopkins P22D) R7 Resistor, 820Q * 5%, 1/2wW T1 Transformer (ALTEC 4729)
Capacitor, 200 mfd, 3V (Sprague 40D1 16A1) R8 Resistor, 5.6KQ = 5%, 1/2w T2 Transformer (ALTEC 16483)
Capacitor, 20 mfd, 50V (Sprague 40D195A1) R9 Resistor, 12KQ + 1%, 1/2W
Plug, 11-pin (Amphenol 86~CP-1 1) (Dalohm DC1/2 or equivalent)
Transistor (G.E. 2N191) R1C Resistor, 82Q + 5%, 1/2wW
Transistor (G.E. A2N188A) R11 Resistor, 390Q + 5%, 1/2w
Resistor, 12Q % 10%, 1/2w R12 Resistor, 820Q2 5%, 3w (Sprague 242E8215
Resistor, 100KQ + 5%, 1/2w or Tru-Ohm VAL 3-820)
Resistor, 10KQ + 5%, 1/2w R13  Resistor, 27Q + 5%, 1/4W

Figure 3. Schematic 447B Transistor Amplifier



4538 600/900

TRANSISTOR AMPLIFIERS TELEPHONE REPEATER TYPE (ISSUE 2)

Figure 1. 453B 600/900 Transistor Amplifier

SPECIFICATIONS

Frequency Response:
Gain:

Distortion:

Maximum Power Input:

Maximum Power Output:

Output Noise Level:
Input Gain Control:

Operating Voltage:
Operating Current:
Impedance, Input:
Impedance, Output:
Monitor Facilities:

Simplex:

Mounting Socket:
Dimensions:

Finish:

Weight:

Accessories:

+1.0 dB from 200 to 6000 Hz

39 +1.0 dB (matched to load)

1.5% THD (at +10 dBm, 200 to 6000
Hz

-22 dBm (at maximum gain)

+17 dBm

-70 dBm

Varies gainfrom -2.0 dB to maximum
of 39 dB

24 to 26V dc

20 milliamperes

600 or 900 ohms

600 or 900 ohms

11.0 £1.5 dB below amplifier output
isavailable at test jackson the front
panel when bridged by 600 ohms
100 milliamperes maximum with 5.0
milliamperes maximum o u t -of-bal-
ance

11-pin socket (Amphenol 78-5S11)
1-5/8" H x 1-5/8" W x 5" D
Cadmium plate with dichromate
finish

14 ounces

ALTEC 7305A Mounting Panel
(mounts up to twelve 453B 400/900
Amplifiers)

ALTEC 7316A Mounting Panel
(mounts up to ten 453B 600/900
Amplifiers)

ALTEC 12962 or ALTEC 13227
Mounting Assembly (mounts single
453B 600/900 Amplifier for type 105
Apparatus Box)

ALTEC 14115A Assembly (mounts two
453B 600/900 Amplifiers in KTU-15A
type frame)

Figure 2. Dimensional Drawing

With a maximum gain control setting, the amplifier is capable
of receiving 1 milliwatt input without harmful effects to the
transistors. Negative feedback is utilized to reduce distortion
and to stabilize gain within 0.3 dB for a 25 percent reduction
of supply voltage. When the ambient temperature increases
from 75 to 110 degrees Fahrenheit, the gain decreases 0.2 dB.
Output capacity isadequate for a maximum+10 VU level of the
transmitting to || switchboard and equipment having a similar
signal level. Center taps are furnished on input and output
transformers for a maximumsimplex current of 100 milliamperes,
with a permissible five milliampere out-of-balance current. The
input and output transformer longitudinal balance issufficiently
high that normal noise requirements can be met without the use
of a mid-point ground.

Please refer to the ALTEC Telephone Engineering Department
if information isdesired inreference togain versus temperature,
change in gain versus output power, phase shift characteristics
and envelope delay and distortion characteristics.

INSTALLATION AND APPLICATION

The ALTEC 453B 600/900 Transistor Amplifier isdependent upon
the polarity of the power supply for itsoperation. Prior
to installation, make certain that the positive side of the supply
is at pin 9, and the negative at pin 8, of the 11-pin socket of
the mounting. The amplifier should be inserted carefully into
its socket to prevent possible damage to the pins of the connec-
tor plug.

The ALTEC 4538 600/900 Amplifier (24 to 26V dc) is shipped
wired for 600 ohm operation. If the amplifier is to be used in
900 ohm facilities, the input and output pair must be removed
from terminals 1 and 2 of the terminal strips (TS1 and TS2,
Figure 3) and transferred to terminals 3 and 4.

WHT-GRN

ORANGE  —1o
DESCRIPTION 151 —Iosn

=== BLK-WHT 752
The ALTEC 453B 600/900 Transistor Amplifier is a two-stage, = =

plug-in unit designed for use in voice frequency circuits. It
can be operated froma 24 to 26V central office or battery
supply . Telephone repeater systems can be assembled using
these amplifiers and additional ALTEC plug-in items of equip-
ment. The ALTEC 453B 600/900 Amplifier provides dual input
and output impedances of 600 and 900 ohms, internally selected.

ALTEL
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Figure 3

Spl.'g‘iﬁcations and components subject to change without
notice. Overall performance will be maintained or improved.

1515 S. Manchester Ave., Anaheim, Calif. 92803
New York

AL-1904
CP-28-2 &K

A Division of &7V Ling Altec, Inc. Litho in USA



To change the input impedance from 600 to 200 ohms, proceed
as follows:
1. Unsolder the orange wire from terminal 1 (TS1, Figure
3) and resolder the wire to terminal 3.
2. Unsolder the black-white wire from terminal 2 and re-
solder the wire to terminal 4.
To change the output impedance from 600 to 900 ohms, proceed
as follows:
1. Unsolder the green-white wire from terminal 1 (752,
Figure 3), and resolder it to terminal 3.
2. Unsolder the brown wire from terminal 2 and resolder
it to terminal 4.

NOTE
When changing input and output impedances,
transfer only those wires connected to the
11-pinplug (J1) of the amplifier. Do not
transfer the wiring from transformers T1 or T2,

In order to adjust the gain control, which has a range of approxi-
mately 40 dB, the lock nut, located on the front panel, must
be released. The level at the monitor pins on the front panel
(bridged by 600 ohms) is 11 dB below the output level of the
unit. After adjustment is completed, carefully re-tighten the
lock nut and recheck the gain settings to make certain that the
control shaft has not been disturbed in the tightening process.

- MAINTENANCE

In the event of a malfunction, use the ALTEC 13204 or 13903
Extractor Tool to remove the unit from its mounting. Use of a
replacement amplifier will permit quick restoration of service.
The unit may be serviced focally orreturned to the manufacturer
for repair. If it isnecessary tforemove the unit fromits protec-
tive cover, remove the two screws and plate from the rear
{(plug end), then withdraw the unit from the front.

J1
i
01
INPUT
(b2
TSI 3
| OUTPUT
A 4
L
BLK- 3 b0 8 | IN
O— SIMPLEX
SC O¢ |our
or
=25V i e~
24-26V
4 09 |+
c4 RO
Il 12K 1% O O Qlo
2MF X MONITOR
r——-on
NOTES: CHASS!IS
1. RI4 MAY BE SELECTED IN TEST
2 ALL RESISTORSY 5% UNLESS OTHERWISE INDICATED cl Capacitor, 8 mfd, 6V (Sprague 40D126A1) R5 Resistor, 1.0KQ + 5%, 1/2W
c2 Capacitor, 10 mfd, 12V (Sprague 40D 146A1) Ré Resistor, 1200 + 5%, 1/2W
c3 Capacitor, 50 mfd, 3V (Sprague 40D112A1) R7 Resistor, 820Q 5%, 1/2W
6002 _900a 600a  500n C4 Capacitor, 0.2 mfd, 200V (HopkinsP22D) R8  Resistor, 5.6KQ % 5%, 1/2W
cs Capacitor, 200 mfd, 3V (Sprague 40D 116A1) R Resistor, 12KQ £ 1%, 1/2W (Dalohm DC1/2 or iv
f % equiv.)
|_o1 [o]] | O o1 cé Clopuciror, 20 mfd, 50V (Sprague 40D195A1) R1I0  Resistor, 820 + 5%, 1/2W
———mz o2 — 2 2 N Pl vy, 11-pin (Amphenol 86-CP-11) R11 Resistor, 4800 + 5%, 1/2wW
| O O Ql Transistor (G.E. 2N191) R12  Potentiometer, 2KQ, Z taper (Clarostat, CM22782)
o3 Q?_ o3 Q Q2 Transistor (G.E. A-2N188A) R13 Resistor, 5.1KQ + 5%, 1/2W
— p— R1 Resistor, 12Q £10%, 1/2W R14 Resistor, 27 £ 5%, 1/2W
o4 67—_ 04 6‘_-_ R2 Resistor, 100K * 5%, 1/2wW T Transformer (ALTEC 4801)
R3 Resistor, 10 KQ £ 5%, 1/2W T2 Transformer (ALTEC 16654)
TSI STRAPPING 152 STRAPPING R4 Resistor, 4,7KQ * 5%, 1/2W

Figure 4. Schematic 4538 600/900 Transistor Amplifier



453B

TRANSISTOR AMPLIFIER TELEPHONE REPEATER TYPE (ISSUE 4)

Figure 1. 453B Transistor Amplifier

SPECIFICATIONS
Frequency Response:
Gain:

Distortion:

Maximum Power Input:

Maximum Power Output:

Qutput Noise Level:
Input Gain Control:

Operating Voltage:
Operating Current:
Impedance, Input:
Impedance, Output:
Simplex:

Monitor Facilities:

Mounting Socket:
Dimensions:

Finish:

Weight:

Accessories:

DESCRIPTION

+1.0 dB from 200 to 6000 Hz

39 +1 dB (matched to load)

1.5% THD (at 10dBm, 200 to
6000 Hz)

-22 dBm (at maximum gain)

+17 dBm

-70 dBM

Varies gain from -2.0 dB to maxi-
mum of 39 dB

24 to 26V dc

20 milliamperes

600 ohms

600 ohms

100 milliampere maximum with 5
milliamperes maximum out- of-
balance

11 £1.5 dB below amplifier output is
available at test jacks on front
panel when bridged by 600 ohms
11-pin socket (Amphenol 78-511)
1-5/8" H x 1-5/8" W x 5" D
Cadmium plate with dichromate
finish

14 ounces

ALTEC 7305A Mounting Panel
(mounts twelve 4538 Amplifiers)
ALTEC 7316A Mounting Panel
(mounts up to ten 4538  Amplifiers)
ALTEC 12910 Mounting Panel
(mounts ten 4538 Amplifiers for
standard 19" rack mounting.)
ALTEC 12962 or ALTEC 13227
Mounting Assembly (mounts single
453B Amplifier for 115 type appa-
ratus box)

ALTEC 14115A Assembly (mounts two
4538 Amplifiers in KTU-15A type

frame)

The ALTEC 4538 Transistor Amplifier is a two-stage, plug-in
unit designed for use in voice frequency circuits and can be
operated from 24 to 26 volt central office or battery supply .

]
®
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Figure 2. Dimensional Drawing

Telephone repeater systems may be assembled by using the 453B
Amplifier and other ALTEC plug-in items.

With @ maximum gain control setting, the 4538 Amplifier is
capable of receiving 1.0milliwatt input without harmful effects
to the transistors. Negative feedback is utilized to reduce
distortion and to stabilize gain within 0.3 dB for a 25 percent
reduction of supply voltage. When the ambient temperature
increases from 75 to 110 degrees Fahrenheit, the amplifier gain
decreases 0.2 dB. Output capacity is adequate-for a maximum
+10 VU level of the transmitting toll switchboard and other
equipment having a similar signal level. The input and output
longitudinal balance is sufficiently high so that normal noise
requirements are met without use of a mid-point ground.

INSTALLATION AND OPERATION

The ALTEC 4538 Amplifier is dependent upon the polarity of
the power supply for its operation. Prior to installation, make
certain that the positive side of the supply is at pin 9, and the
negative at pin 8, of the 11-pin socket of the mounting. The
amplifier should be inserted into its socket carefully toprevent
damage to the pins of the connector plug.

In order to adjust the gain control, which has a range of ap-
proximately 40 dB, the locknut located on the front panel
must be released. The level of the monitor pins on the front
panel (bridged by 600 ohms) is approximately 11 dB below the
output level of the unit. After adjustment is completed, care-
fully retighten the locknut and recheck the gain settings to
make certain that the control shaft has not been disturbed in
the tightening operation.

Please refer to the ALTEC Telephone Engineering Department
if information isdesired inreference to gain versus temperature,
change in gain versus output power, phase shift characteristics
and envelope delay and distortion characteristics.

MAINTENANCE

In the event of a malfunction, use the ALTEC 13204 or 13903
Extractor Tool to remove the unit from its mounting. Use of a
replacement amplifier will permit quick restoration of service.
The unit may beserviced locally orreturned to the manufacturer
for repair. If it is necessary to remove the unit from its pro-
tective cover, remove the two screws and plate from the rear
(plug end), then withdraw the unit from the front.

Spcg?iﬁcations and components subject to change without
notice. Overall performance will be maintained or improved.

1515 S. Manchester Ave., Anaheim, Calif. 92803
New York
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NOTES:

I. RI4 MAY BE SELECTED IN TEST.
2. ALL RESISTORS * 5% UNLESS OTHERWISE INDICATED. ]

Capaciter, 8 mfd, 6V (Sprague 40D 126A1)
Capacitor, 10 mfd, 12V (Sprague 40D 146A1)
Capacitor, 50 mfd, 3v (Sprague 4CD112A1)
Capacitor, 0.2 mfd, 200V (Hopkins P22D)
Capacitor, 200 mfd, 3V (Sprague 40D 1 16A1)
Capaciter, 20 wfd, 50V (Sprague 40D195A1)
Plug, 11-pin {(Amphenol 86~CP-1 1)
Transistor (G.E. 2N191)

Transistor (G.E. A2N188A)

Resistor, 12Q % 10%, 1/2W

Resistor, 100KQ £ 5%, 1/2w

Resistor, 10KQ + 5%, 1/2w

R4

R10
RT1
R12

R13

T
o 12K 1%
Resistor, 4.7KQ = 5%, 1/2w
Resistor, 1KQ £ 5%, 1/2W
Resistor, 1200 * 5:@, ]//ZW R14  Resistor, 27Q % 5%, 1/4W
Resistor, 820Q * 5%, 1/2w Ti Transformer (ALTEC 4733)
Resistor, 5.6KQ+ 5%, 1/2w T2 Transformer (ALTEC 16495)

Resistor, 12KQ * 1%, 1/2wW
(Dalohm DC1/2 or equivalent)
Resistor, 82Q + 5%, 1/2wW
Resistor, 680Q * 5%, 1/2wW
Potentiometer, 2KQ, Z taper
(Clarostat CM22782)

Resistor, 5,1KQ * 5%, 1/2w

Figure 3. Schematic 453B Transistor Amplifier
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453BX

TRANSISTOR AMPLIFIER TELEPHONE REPEATER TYPE (ISSUE 3)

Figure 1. 453BX Transistor Amplifier

SPECIFICATIONS
Frequency Response:
Gain:

Distortion:

Maximum Power Input:

Maximum Power Output:

Output Noise Level:
Input Gain Control:

Operating Voltage:
Operating Current:
Impedance, Input:
Impedance, Output:
Monitor Facilities:

Simplex:

Mounting Socket:
Dimensions:
Finish:

Weight:
Accessories:

DESCRIPTION

£1.0 dB from 200 to 6000 Hz

39 1.0 dB (matched load)

1.5% THD (at +10 dBm, 200 to 6000
Hz)

-22 dBm (at maximum gain)

+17 dBm

-70 dBm

Varies gainfrom-2.0 dB to maximum
of 39 dB

24 - 26V dc

20 milliamperes

600 ohm

600 ohm

11.0 1.5 dB belowamplifier output
is available at test jackson the front
panel when bridged by 600 ohm

100 milliamperes maximum with 5.0
milliamperes maximum ou t-of-
balance

11-pin socket (Amphenol 78-511)
1-5/8" H x 1-5/8" W x 5" D
Cadmium plate with dichromate
finish

14 ounces

ALTEC 7305A Mounting Panel
(mounts up to twelve 453BX Ampli-
fiers)

ALTEC 7316A Mounting Panel
(mounts up to ten 453BX Amplifiers)
ALTEC 12910 Mounting Panel
(mounts up to ten 453BX Amplifiers)
ALTEC 12962 or ALTEC 13227
Mounting Assembly (mounts single
453BX Amplifier for type 105 Appa-
ratus Box)

ALTEC 14115A Assembly (mounts two
453BX Amplifiers in KTU-15A type

frame)

The ALTEC 453BX Transistor Amplifier is a two-stage, plug-in
unit designed for use in voice frequency circuits. The ampli-
fier can be operated from a 24 to 26V dc central office or bat-
tery supply. Telephone repeater systems can be assembled
using the 453BX Amplifier withadditional ALTEC plug-inunits.

ALTEL

LANSINGE

\J
®

A Division of 77 Ling Altec, Inc.

Figure 2. Dimensional Drawing

With a maximum gain control setting, the amplifier is capable
of receiving 1 milliwatt input without harmful effects to the
transistors. Negative feedback is utilized to reduce distortion
and to stabilize gain within 0.3 dB for a 25 percent reduction
of supply voltage. When the ambient temperature increases
from 75 to 110 degrees Fahrenheit, the gain decreases 0.2 dB.
Output capacity is adequate for a maximum +10 VU level of
the transmitting toll switchboard and equipment having asimilar
signal level. Center taps are furnished on input and output
transformers fora maximumsimplex current of 100 milliamperes,
with a permissible five milliampere out-of-balance current.
The input and output transformer longitudinal balance is suffi-
ciently high that normal noise requirements can be met without
the use of a mid-point ground.

Please refer to the ALTEC Telephone Engineering Department
if information isdesired inreference togain versus temperature,
change in gain versus output power, phase shift characteristics
and envelope delay and distortion characteristics.

INSTALLATION AND OPERATION

The ALTEC 453BX Transistor Amplifier is dependent upon the
polarity of the power supply for its operation. Prior to instal-
lation, make certain that the positive side of the supply is at
pin 9, and the negative at pin 8, of the 11-pin socket of the
mounting. The amplifier should be inserted carefully intoits
socket to prevent possible damage to the pins of the connec-
tor plug.

Inorder toadjust the gain control , which hasa range of approxi-
mately 40 dB, the lock nut located on the front panel must be
released. The level at the monitor pinsonthe front panel
(bridged by 600 ohms) is 11 dB below the output level of the
unit. After adjustment is completed, carefully re-tighten the
locknutand recheck the gain settings to make certain that the

control shaft has not beendisturbed in the tighteningoperation.

MAINTENANCE

In the event of a malfunction, use the ALTEC 13204 or 13903
Extractor Tool to remove the unit from its mounting. Use of a
replacement amplifier will permit quick restoration of service.
The unit may be serviced locally or returned to the manufacturer
for repair. If it isnecessary toremove the unit fromits protec-
tive cover, remove the two screwsand plate from the rear (plug
end), then withdraw the unit from the front.

Specifications and components subject to change without
notice. Overall performance will be maintained or improved.

1515 S. Manchester Ave., Anaheim, Calif. 92803
New York
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NOTES:

|. R14 MAY BE SELECTED IN TEST.
2. ALL RESISTORS * 5% UNLESS OTHERWISE INDICATED.

Capacitor, 8 mfd, 6V (Sprague 40D 126A1)
Capacitor, 10 mfd, 12V (Sprague 40D 146A1)
Capacitor, 50 mfd, 3V (Sprague 40D112A1)
Capacitor, 0.2 mfd, 200V (Hopkins P22D)
Capacitor, 200 mfd, 3V (Sprague 40D 116A1)
Capacitor, 20 mfd, 50V (Sprague 40D 195A1)
Plug, 11=-pin (Amphenol 86~CP-11)
Transistor (G.E. 2N191)

Transistor (G.E. 2N188A)

Resistor, 12Q % 10%, 1/2W

Resistor, 100KQ + 5%, 1/2W

Resistor, 10KQ * 5%, 1/2W

R4
RS
Ré
R7
R8
R9

R10
R11
R12

R13

Resistor, 4.7KQ = 5%, 1/2W
Resistor, 1KQ £ 5%, 1/2W
Resistor, 120Q £ 5%, 1/2W
Resistor, 820Q £ 5%, 1/2W
Resistor, 5.6KQ * 5%, 1/2W
Resistor, 12KQ+ 1%, 1/2W
(Dalohm DC1/2 or equivalent)
Resistor, 82Q + 5%, 1/2w
Resistor, 680Q % 5%, 1/2W
Potentiometer, 2K, Z taper
(Clarostat CM 22782)
Resistor, 5.1KQ * 5%, 1/2W

R14 Resistor, 27Q £ 5%, 1/2W
R15 Resistor, 47Q2 % 5%, 1/2W
T Transformer (ALTEC 4733)
T2 Transformer (ALTEC 16495)
X1,2  Thyrector (G.E. 6RS55P1B1)

Figure 3. Schematic 453BX Transistor Amplifier
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4558 600/900

TRANSISTOR AMPLIFIER TELEPHONE REPEATER TYPE (ISSUE 2)

Figure 1. 455B 600/900 Transistor Amplifier

SPECIFICATIONS
Frequency Response:
Gain:

Distortion:

Maximum Power Input:

Maximum Power Output:

QOutput Noise Level:
Input Gain Control:

Operating Voltage:
Operating Current:
Impedance, Input:
Impedance, Output:
Monitor Facilities:

Simplex:

Mounting Socket:
Dimensions:
Finish:

Weight:

Accessories:

DESCRIPTION

£1.0 dB from 200 to 6000 Hz

39 £1.0 dB (matched to load)

1.5% THD (at+10dBm, 200 to 6000
Hz)

-22 dBm (at maximum gain)

+17 dBm

-70 dBm

Variesgain from =2.0 dB to maximum
of 39 dB

48 to 52V dc

20 milliamperes

600 or 200 ohms

600 or 900 ohms

11 1.5 dBbelow amplifieroutput is
available at test jacks on the front
panel when bridged by 600 ohms
100 milliamperes maximum with 5.0
milliamperes maximum o u t -of-bal-
ance

11-pin socket (Amphenol 78-S11)
1-5/8" H x 1-5/8" W x 5" D
Cadmium plate with dichromate
finish

14 ounces

ALTEC 7305A Mounting Panel
(mounts up to twelve 455B 600/900
Amplifiers)

ALTEC 7316A Mounting Panel
(mounts up to ten 4558 600/900
Amplifiers)

ALTEC 12910 Mounting Panel
(mounts up to ten 4558 600/900
Amplifiers)

ALTEC 12962 or ALTEC 13227
Mounting Assembly (mounts single
455B 600/900 Amplifier for type 105
Apparatus Box)

ALTEC 14115A Assembly (mounts two
4558 600/900 Amplifiers in KTU-15A
type frame)

The ALTEC 455B 600/900 Transistor Amplifier is a two-stage,
plug-in unit designed for use in voice frequency circuits. It
can be operated from a 48 to 52V central office or battery
supply . Telephone repeater systems can be assembled using

ALTEL

LANSINGE
A Division of 77V Ling Altec, Inc.

Figure 2. Dimensional Drawing

these amplifiers and additional ALTEC plug-in items of equip-
ment. The ALTEC 455B 600/900 Amplifier provides dual input
and output impedances of 600and 900 ohms, internally selected.

With a maximum gain control setting, the amplifier is capable
of receiving 1.0 milliwatt input without harmful effects to the
transistors. Negative feedback is utilized to reduce distortion
and to stabilize gain within 0.3 dB for a 25 percent reduction
of supply voltage. When the ambient temperature increases
from 75 to 110 degrees Fahrenheit, the gain decreases 0.2 dB.
Output capacity is adequate for a maximum +10 VU level of
the transmitting toll switchboard and equipment havinga similar
signal level. Center taps are furnished on input and output
transformers for a maximum simplex current of 100 milliamperes,

with a permissible five milliampere out-of-balance current ..

The input and output transformer longitudinal balance is suffi-
ciently high that normal noise requirements can be met without
the use of a mid-point ground.

Please refer to the ALTEC Telephone Engineering Department
if information isdesired inreference togain versus temperature,
change in gain versus output power, phase shift characteristics
and envelope delay and distortion characteristics.

INSTALLATION AND APPLICATION

The ALTEC 455B 600/900 Transistor Amplifier is dependent upon
the polarity of the power supply for its operation. Prior to in-
stallation, make certain that the positive side of the supply is
at pin 9, and the negative at pin 8, of the 11-pin socket of
the mounting. The amplifier should be inserted carefully into
its socket topreventpossible damage to the pins of the connec-

tor plug.

The ALTEC 455B 600/900 Amplifier (48 to 52V dc) is shipped

wired for 600 ohm operation. If the amplifier is to be used in

900 ohm facilities, the input and output pair must be removed
from terminals 1 and 2 of the terminal strips (TS1 and TS2,
Figure 3) and transferred to terminals 3 and 4.

ORANGE

= BLK-WHT

Figure 3

Specifications and components subject to change without
notice. Overall performance will be maintained or improved.
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To change the input impedance from 600 to 900 ohms, proceed
as follows:

1. Unsolder the orange wire from terminal 1(TS1, Figure 3)
and resolder the wire to terminal 3.
2. Unsolder the black-white wire from terminal 2 and re-

solder the wire fo terminal 4.

To change the output impedance from 600 to 900 chms, proceed
as follows:

In order to adjust the gain control,, which has arange of approxi-
mately 40 dB, the lock nut, located on the front panel, must be
released. The level at the monitor pins on the front panel
(bridged by 600 ohms) is 11 dB be low the output level of the
unit. After adjustment is completed, carefully re-tighten the
lock nutand recheck the gain settings to make certain that the
control shaft has not been disturbed in the tightening process.

1. Unsolder the green-white wire from terminal 1 (752, MAINTENANCE
Figure 3) and resolder it to terminal 3.
2. Unsolder the brown wire from terminal 2 and resolder In the event of a malfunction, use the ALTEC 13204 or 13903
it to terminal 4. Extractor Tool to remove the unit from its mounting. Use of @
replacement amplifier will permit quick restoration of service.
NOTE . .
The unitmay be serviced locally or returned to the manufacturer
When changing input and output impedances, for repair. If it isnecessary toremove the unit from its protec-
transfer only those wires connected to the tive cover, remove the twoscrews and plate from the rear (plug
11-pinplug (J1) of the amplifier. Do not end), then withdraw the unit from the front.
7
transfer the wiring from transformers Tlor T2.
INPUT
Tl RI2 2K
Z TAPER
p— ouTPuT
™
3000 SIMPLEX
out
E
48-52v
9+
oto
(o))
MONITOR Lon
! s}
NOTES: CHASSIS
L RI4 MAY BE SELECTED IN TEST
2 ALL RESISTORS® 5% UNLESS OTHERWISE INDICATED
Cl Capacitor, 8 mfd, 5V (Sprague 40D126A1) RS Resistor, TKQ # 5%, 1/2W
600a sO0n 600a  900a c2 Capacitor, 10 mfd, 12V (Sprague 40D146A1)  R6  Resistor, 1200 + 5%, 1/2W
€3 Capacitor, 50 mfd, 3V (Sprague 40D112A1) R7  Resistor, 820Q & 5%, 1/2W
L o1 | o | o1] | o C4  Capacitor, 0.2 mfd, 200V (Hopkins P22D) RS  Resistor, 5.6KQ £ 5%, 1/2W
=] == €5 Capacitor, 200 mfd, 3V (Sprague 40DT16AT) RS Resistor, 12K £ 19, 1/2W (Dalohm DC1/2 or equiv.}
02 02 | Oz Oz cé Capacitor, 20 mfd, 50V (Sprague 40D 195A1) R1IG  Resistor, 82Q * 5%, 1/2W
J Plug, 11-pin (Amphenol 86-CP-11) RI1  Resistor, 2KQ & 5%, 3W (Sprague 242E2025 or equiv.)
o3l 1 Q3f 031 Q3 Qi Transistor (G.E. 2N191) R12  Potentiometer, 2KQ, Z taper (Clarostat CM22782)
— —— Q2 Transistor (G.E. A~2N188A) RI3  Resistor, 5.1KQ % 5%, 1/2W
04| | 69 04 | &9 RY Resistor, 1200 £ 10%, 120 RI4  Resistor, 2702 % 5%, 1/4W
R2 Resistor, 100KQ % 5%, 1/20 TI Teansformer (ALTEC 4801)
TSI STRAPPING TS [STRARPING RS Resistor, 10KQ 5%, 1/2W T2 Transformer (ALTEC 16654)
RA  Resistor, 4.7KQ 4 5%, 1/2W

Figure 4. Schematic 4558 600/900 Transistor Amplifier



4558

TRANSISTOR AMPLIFIER TELEPHONE REPEATER TYPE (ISSUE 4)

Figure 1. 455B Transistor Amplifier

SPECIFICATIONS

Frequency Response:
Gain:

Distortion:

Maximum Power Input:
Maximum Power Output:
Output Noise Level:
Input Gain Control:

Operating Voltage:
Operating Current:
Impedance, Input:
Impedance, Output:
Monitor Facilities:

Simplex:

Mounting Socket:
Dimensions:

Finish:

Weight:
Accessories:

DESCRIPTION

£1.0 dB from 200 to 6000 Hz

39 £1.0 dB (matched to load)

1.5% THD (at +10 dBm, 200 to 4000
Hz)

-22 dBm (at maximum gain)

+17 dBm

-70 dBm

Variesgainfrom=-2.0 dB to maximum
of 39 dB

48 to 52V dc

20 milliamperes

600 ohms

600 ohms

11.0 £1.5 dB belowamplifier output
is available at test jackson the front
panel when bridged by 600 ohms
100 milliamperes maximum with 5.0
milliamperes maximum ou t -of-bal-
ance

11-pin socket (Amphenol 78-511)
1-5/8" H x 1-5/8" W x 5" D
Cadmium plate with dichromate
finish

14 ounces

ALTEC 7305A Mounting Panel
(mounts up to twelve 455B Amplifiers)
ALTEC 7316A Mounting Panel
(mounts up to ten 455B Amplifiers)
ALTEC 12910 Mounting Panel
(mounts up to ten 455B Amplifiers)
ALTEC 12962 or ALTEC 13227
Mounting Assembly (mounts single
455B Amplifier for type 105 Appa-
ratus Box)

ALTEC 14115A Assembly (mounts two
455B Amplifiers in KTU-15A type
frame)

The ALTEC 455B Transistor Amplifier is a two-stage, plug-in
unit designed for use in voice frequency circuits. [t can be
operated from a 48 to 52V dc central office or battery supply .
Telephone repeater systems can be assembled using these am-
plifiers and additional ALTEC plug-in items of equipment.

ALTEL

LANSINGE

A Division of (577 Ling Altec, Inc.

1515 S. Manchester Ave., Anaheim, Calif. 92803
New York

Figure 2. Dimensional Drawing

With a maximum gain control setting, the amplifier is capable
of receiving 1.0 milliwatt input without harmful effects to the
transistors. Negative feedback is utilized to reduce distortion
and to stabilize gain within 0.3 dB for a 25 percent reduction
of supply voltage. When the ambient temperature increases
from 75 to 110 degrees Fahrenheit, the gain decreases 0.2 dB.
Output capacity is adequate for a maximum +10 VU leve | of
the transmitting toll switchboard and equipment having a
similar signal level. Center taps are furnished on input and
output transformers for a maximumsimplex current of 100 milli-
amperes, with a permissible five milliampere out-of-balance
current. The input and output transformer longitudinal balance
is sufficiently high that normal noise requirements can be met
without the use of a mid-point ground.

Please refer to the ALTEC Telephone Engineering Department
if information isdesired inreference to gain versus temperature,
change in gain versus output power, phase shift characteristics
and envelope delay and distortion characteristics.

INSTALLATION AND APPLICATION

The ALTEC 455B Transistor Amplifier is dependent upon the
polarity of the power supply for its operation. Prior to instal-
lation, make certain that the positive side of the supply is at
pin 9, and the negative at pin 8, of the 11-pin socket of the
mounting. The amplifier should be inserted carefully into its
socket to prevent possible damage to the pins of the connector
plug.

In order to adjust the gain control, which has a range of approxi-
mately 40 dB, the lock nut, located on the front panel, must
be released. The level at the monitor pins on the front panel
(bridged by 600 ohms) is 11 dB below the output level of the
unit. After adjustment is completed, carefully re-tighten the
lock nut and recheck the gain settings to make certain that
the control shaft has not been disturbed in the tightening process .

MAINTENANCE

In the event of a malfunction, use the ALTEC 13204 or 13903
Extractor Tool to remove the unit from its mounting. Use of a
replacement amplifier will permit quick restoration of service.
The unit may beserviced locally orreturned to the manufacturer
for repair. If it is necessary toremove the unit from its protec-
tive cover, remove the twoscrews and plate from the rear
(plug end) then withdraw the unit from the front.

Spcpiﬁcacions and components subject to change without
notice. Overall performance will be maintained or improved.

AL-1905
Litho in USA  CP-28-2.5K




Jl

BLK-WH Ol
ORNL O 2,
T2
ORN -124y RED-W '“I” GRN-WH o3
|
GRN.
ORN-WH : B O4.
:§N|83A I BLK LD S
i N-WH )
| BRN-WH
BLK-W =1.39v - I -0 6,
£ 1o BLU-wH
. I(™ gLy MONITOR ot
RIO |
820 + 203&)\,” =50V BLK | ~g
WHT
¢ RED { o9
AR/ o
12K 1%
-0
NOTES: |
I. RI4 MAY BE SELECTED IN TEST. -
2. ALL RESISTORS * 5% UNLESS OTHERWISE INDICATED. CHASSIS
Copacitor, 8 mfd, 6V (Sprague 40D 126A1) R4 Resistor, 4.7KQ 5%, 1/2wW R13 Resistor, 5.1KQ = 5%, 1/2W
Capacitor, 10 mfd, 12V (Sprague 40D 146A1) R5  Resistor, 1KQ % 5%, 1/2W R14  Resistor, 27Q + 5%, 1/4W
Capacitor, 50 mfd, 3.0V (Sprague 40D112A1) Ré Resistor, 120Q 5%, 1/2wW Tl Transformer (ALTEC 4733)
Capacitor, 0.2 mfd, 200V (Hopkins P22D) R7  Resistor, 820Q + 5%, 1/2W T2  Transformer (ALTEC 16495)
Capacitor, 200 mfd, 3V (Sprague 40D1 16A1) R8  Resistor, 5.6KQ + 5%, 1/2W
Capacitor, 20 mfd, 50V (Sprague 40D195A1) R?  Resistor, 12KQ % 1%, 1/2W
Plug, 11-pin (Amphenol 86-CP-11) (Dalohm DC1/2 or equivalent)
Transistor, (G.E. 2N191) R10  Resistor, 82Q £ 5%, 1/2w
Transistor, (G.E. A2N188A) R11  Resistor, 2KQ + 5%, 3W (Sprague 242E2025,
Resistor, 12Q = 10%, 1/2w Tru-ohm VAL 3-2000 or equivalent)
Resistor, 100KQ £ 5%, 1/2W R12  Potentiometer, 2KQ, Z taper

Resistor, 10KQ £ 5%, 1/2w

(Clarostat CM22782)

Figure 3. Schematic 455B Transistor Amplifier
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455BX

TRANSISTOR AMPLIFIER TELEPHONE REPEATER TYPE (ISSUE 2)

Figure 1.

SPECIFICATIONS

Frequency Response:
Gain:

Distortion:

Maximum Power, Input:

455BX Transistor Amplifier

+1.0 dB from 200 to 6000 Hz

39 £1.0 dB (matched to load)

1.5% THD (at +10 dBm, 200 to 6000
Hz)

-22 dBm (at maximum gain)

Maximum Power, Output: +17 dBm

Qutput Noise Level:
Input Gain Control:

Operating Voltage:
Operating Current:
Impedance, Input:
Impedance, Output:
Monitor Facilities:

Simplex:

Mounting Socket:
Dimensions:
Finish:

Weight:

Accessories:

DESCRIPTION

-70 dBm

Variesgainfrom=-2.0 dB to maximum
of 39 dB

48 to 52V dc

20 milliamperes

600 ohms

600 ohms

11 £1.5% dB belowamplifier output
is available at test jacks on the front
panel when bridged by 600 ohms
100 milliamperes maximum with 5.0
milliamperes maximum ou t-of bal -
ance

11-pin socket (Amphenol 78-S11)
1-5/8" H x 1-5/8" W x 5" D
Cadmium plate with dichromate
finish

14 ounces

ALTEC 7305A Mounting Panel
(mounts up to twelve 455BX Ampli-
fiers)

ALTEC 7316A Mounting Panel
(mounts up to ten 455BX Amplifiers)
ALTEC 12910 Mounting Panel
(mounts up to ten 455BX Amplifiers)
ALTEC 12962 or ALTEC 13227
Mounting Assembly (mounts single
455BX Amplifier for type 105 Appa-
ratus Box)

ALTEC 14115A Assembly (mounts two
455BX Amplifiers in KTU-15A frame)

The ALTEC 455BX Repeater Type Transistor Amplifier isa two-
stage, plug=-inunit designed for use in voice frequency circuits.
The amplifier can be operated from a 48 to 52 volt central
office or battery supply. Telephone repeater systems can be
assembled using this amplifier and additional ALTEC plug-in
items of equipment.

ALTEL

l LANSINGG

8

\J
o

A Division of 37 Ling Altec, Inc.

1515 S. Manchester Ave., Anaheim, Calif. 92803
New York

Figure 2. Dimensional Drawing

With maximum gain control settings, the amplifier is capable
of receiving 1.0 milliwatt input without harmful effects to the
transistors. Negative feedback is utilized to reduce distortion
and to stabilize gain within 0.3 dB for a 25 percent reduction
of supply voltage. When the ambient temperature increases
from 75 to 110 degrees Fahrenheit, the gain decreases 0.2 dB.
Output capacity is adequate for a maximum of +10 VU level
of the transmitting toll switchboard and equipment having a
similar signal level. Center taps are furnished on input and
output transformers for a maximum simplex current of 100 milli-
amperes, with a permissible five milliampere out-of- balance
current. The input and output transformer longitudinal balance
is sufficiently high that normal noise requirements can be met
without the use of a midpoint ground.

The 455BX Amplifier is provided with protective devices
(Thyrectors) which minimize the effect of extraneous static,
lightning, or power line surges.

Please refer to the ALTEC Telephone Engineering Department
if information isdesired inreference togain versus temperature,
change in gain versus output power, phase shift characteristics
and envelope delay and distortion characteristics.

INSTALLATION AND APPLICATION

The ALTEC 455BX Amplifier is dependent upon the polarity of
the power supply for its operation. Prior to installation, check
toascertain that the positive side of the supply is at pin 9, and
the negative at pin 8, of the 11-pin socket of the mounting.
The amplifier should be inserted carefully into its socket to
prevent possible damage to the pins of the connector plug.

In order to adjust the gain control, which hasarange of approxi-
mately 40 dB, the lock nut, located on the front panel, must be
released. The level at the monitor pinson the front panel
(bridged by 600 ohms) is 11 dB below the output leve | of the
unit. After adjustment is completed, carefully re-tighten the
lock nut and recheck the gainsettings to make certain that the
control shaft has not been disturbed in the tightening process .

MAINTENANCE

In the event of a malfunction, use the ALTEC 13204 or 13903
Extractor Tool to remove the unit from its mounting. Use of a
replacement amplifier will permit quick restoration of service .
The unit may be serviced locally or returned to the manu-
facturer for repair. If it is necessary to remove the unit from
its protective cover, remove the two screws and plate from the
rear (plug end), then withdraw the unit from the front.

Specifications and components subject to chanyq without
notice. Overall performance will be maintained or improved.

Litho in USA
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PARTS LIST - 455BX (ISSUE 2) - ALTEC SCHEMATIC NUMBER 8334-1

Cl1
C2
C3
C4
cs
Cé
31
Q1
Q2
R1
R2
R3
R4

Capacitor, 8 mfd, 6 v (Sprague 40D126A1) R5 Resistor, 1000Q + 5%, 1/2w
Capacitor, 10 mfd, 12 v (Sprague 40D146A1) R6 Resistor, 1200+ 5%, 1/2w
Capacitor, 50 mfd, 3 v (Sprague 40D112A1) R7 Resistor, 820Q + 5%, 1/2w
Capacitor, 0.2 mfd, 200 v (Hopkins P22D) R8 Resistor, 5600Q + 5%, 1/2w
Capacitor, 200 mfd, 3 v (Sprague 40D116A1) R9 Resistor, 12,000Q + 1%, 1/2 w (Dalohm DC1/2)
Capacitor, 20 mfd, 50 v (Sprague 40D195A1) R10 Resistor, 82Q+ 5%, 1/2w
Plug, 11-pin (Amphencl 86-CP-11) R11 Resistor, 2000Q + 5%, 3w (Sprague 242E2025)
Transistor (G. E. 2N191) R12 Potentiometer, 2000 Q, Z taper (Clarostat)
Transistor (Altec AL 2N188A) R13 Resistor, 51000 = 5%, 1/2w
Resistor, 12Q+10%, 1/2w R14 Resistor, 47Q+ 5%, 1/2w
Resistor, 100,000Q + 5%, 1/2 w Tl Transformer (Altec 4733)
Resistor, 10,000Q + 5%, 1/2w T2 Transformer (Altec 16495)
Resistor, 4700Q = 5%, 1/2w X1,X2  Thyrector (G. E. 6RS55P1B1)
Ji
01
F
T Je
4733 R -12.4V_RED-WHI6495
oR)) |V (CVEL 2 |(GRN-WH 3.
| c2 %S'GK -11,8v :gsim
] RI2 TOMF AL { o4
: 2K 2V ¢ Q2 2NigsA o ,
3w BRN-WH
BLK | -1.48v } bel.}
BLk-wH 1 Cvewn - b3y XZC*E ) o6
3v )
wh | R7 J(CBLU-wH
e20n -Ice 1 o7
drio es +T20mF { BLY o)
Je2a o sov RED soy MONITOR
S " ‘ s
1 wH
LEGEND s 9
1 = OHMS Cl‘ R9
K 1000 OHMS Lom T ot
AL RESISTORS 8% UNLESS ' e CHASSIS
ALL ] Yo
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Figure 3. Schematic 455BX Transistor Amplifier
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456B

TRANSISTOR AMPLIFIER TELEPHONE REPEATER TYPE

Figure 1. 456B Transistor Amplifier
SPECIFICATIONS

+] dB, 200 - 6,000 Hz

Below 1% THD (at +10 dBm, 200 -
6,000 Hz)

Maximum Power Input: -22 dBm’ (at maximum gain)
Maximum Power Qutput: +17 dBm

Frequency Response:
Distortion:

Output Noise Level: -70 dBm
Input Gain Control: Varies gain from -2 dB to maximum
of 39 dB

Operating Voltage: 24 or 48V dc (Selected by moving
screw, accessible on bottom of am-
plifier case)

600 ohms

Input Impedance:

Output Impedance:
Current Drain:

Max . Simplex Current:

600 ohms
20mA (at 25 and 50V dc, when
selector screw is in proper position)

100 mA

Max . Out-of-Balance
Simplex Current: 5 mA
Monitor Facilities: 11 + 1.5 dBbelow amplifieroutput is
available at test jacks on front panel
and pins 7and 10on J1 when bridged

by 600 ohms
Dimensions: 1-5/8" Hx 1-5/8"Wx 5" D
Finish: Cadmium plated/dichromate finish
Weight: 13 ounces
DESCRIPTION

The 456B Amplifier is an all-transistor unit, utilizing three
silicon transistorsand a printed circuit formaximum uniformity
of production and minimum variation in operational character-
istics when subjected to ambient temperatures as great as 140°F .
Operating voltage of the 456B isselectable (24 - 26 or 48 - 52V
dc) by moving the small screw on the bottom of the amplifier case,
to one of the two positions indicatedas shown on the above
illustration and on the schematic. This acts as a strap,
connecting the B+, (pin 9), to either R10, 270 ohms, for 24 -
26 volt operation or to R11, 1500 ohms, for 48 - 52 vol t
operation.

The circuitry of the 456B Amplifier has been designed to mini-

mize RF radiation from nearby relays, stepping switches, battery
supply spikes, etc., in order that relatively high speed data

ALTEL

LANSINGE

A Division of &7 Ling Altec, Inc.

1515 S. Manchester Ave., Anaheim, Calif. 92803
New York

Figure 2. Dimensional Drawing

may be passed through the amplifier without excessive signal
mutilation. The 456B will meet all published specifications
for the ALTEC 453B and the 455B Repeater Amplifiers when oper-
rated within the proper voltage limits. With the gain control
set at the maximum position, the ALTEC 456B is capable of
receiving an input level of 1 milliwatt without damage to the
transistors. Negative feedback is utilized to reduce distortion
and tostabilize gain within 0.3 dB for a 25% reduction of supply
voltage. When the ambient temperature increases from 100°
to 140°F, the output impedance undergoes an insignificant
variation of only -1.5%.

The output carrying copacity is adequate for a maximum +10
VU level of the transmitting toll switchboard and equipment
havingasimilar level. The input and output longitudinal
balance is sufficiently high, so that normal noise requirements
are met without the use of a mid-point ground.

In-and-out center taps are provided for simplex operation; the
maximum simplex current is 100 mA; maximum out-of-balance
simplex current is 5 mA.

APPLICATIONS

The 456B Amplifier is used in voice frequency communication
circuits. A telephone repeater system can be assembled on the
ALTEC 7300/7306A Telephone Repeater Terminating Unit, using
these amplifiers and additional plug-in items of equipment.

INSTALLATION AND OPERATION

The 456B depends upon the polarity of the repeaterstation supply
voltage for proper operation. Prior to inserting the amplifier,
itshould be determined that the positive side of the supply is
atpin 9; the negative side atpin 8 (of the 11-pin socket mounted
on the repeater rack). The amplifier should be inserted careful ly
to prevent possible damage to the locating pin of the 11-pin
plug connector; removal of the 456B is accomplished by means
of the 13204 or 13903 extractor tool .

The gain control affords a range of approximately 40 dB. In
order to adjust the gain, the lock nut on the control must be
loosened. The level at the monitor pins on the front panel,
bridged by 600ohms, is 11dB below the output level of the am-

Spcg-iﬁcations and components subject to change without
notice. Overall performance will be maintained or improved.
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plifier. After adjustment is completed, carefully tighten the
locking nut and recheck the gain setting to ascertain that the

remove the two screws and plate from the rear (plug end), then
withdraw the unit from the front.

control shaft is not disturbed in the tightening operation.

MAINTENANCE

SUPPORT EQUIPMENT

PANEL CAPACITY LOCATION
All 456B Amplifiers are of the plug~in type. Inthe event of a
malfunction, the 13204 or 13903 extractor tool is used to remove 7305A 12 Amplifiers 19-inch relay rack
the amplifier from the mountingpanel. A replacement amplifier 7316A 10 Amplifiers 19-inch relay rack
may then be installed, enabling rapid restoration to normal 12910 10 Amplifiers 19-inch relay rack
service. The defective amplifier may be serviced locally or 12962 1 Amplifier Type 105 apparatus box or equal
returned to the manufacturer for repair. Should it become 13227 1 Amplifier Type 105 apparatus box or equal
necessary to remove the amplifier from its protective cover, 14115A 2 Amplifiers KTU-15A type frame or equal
Cl Capacitor, 5 mfd, 25V {Sprague 40D176A1 or R3 Resistor (selected) * 10%, 1/2W (A.B.)
Callins ASDP 5-25, insulated) R4 Resistor, 15KQ £ 10%, 1/2W (A.B.)
C2 Capacitor, 10 mfd, 25V (Sprague 40D 146A1 R5 Resistor, 115Q + 2%,1/2W, dep. carbon
or Callins ASDP 10-12, insulated) Ré Resistor, 22Q + 5%, 1/2W (A.B.)
C3 Capacitor, 50 mfd, 25V (Sprague 40D506GO25DC3 R7 Resistor, 1.6KQ * 5%, 1/2W (A.B.)
or Callins ASDP 50~25, insulated) RS Resistor, 10KQ + 5%, 1/2W (A.B.)
Cc4 Capacitor, .002 mfd * 20%, Z5U or Z5F ceramic disc R9 Resistor, 390Q £ 10%, 1/2W (A.B.)
C5,6 Capacitor, .001 mfd £ 20%, Z5U or Z5F, ceramic disc  R10 Resistox, 27Q + 10%, 1/2W (A.B.)
Cc7,8 Capacitor, .005 mfd = 20%, Z5U or Z5F, ceramic disc  R11 Resistor, 1.5KQ + 5%, 2W (Sprague
CR1  Diode, 1N456A per dwg. 86681 240E1525 or 3W Ohmite W.W. Axial L)
N Plug, 11-pin (Amphenol 86-CP-11) R12,13 Resistor, 10Q % 5%, 1/2W (A.B.)
Q1,2,3 Transistor (ALTEC 2712) Ti Transformer (ALTEC 4800)
R1 Potentiometer, 1.68KQ (ALTEC 14395-1) T2 Transformer (ALTEC 16653)
R2 Resistor, 12Q + 10%, 1/2W (A.B.)
20V.
R6 T2
NOTE 2. 18 nu 16653 Ji
i —03
R? I
Cl
~11+ Siek | 2l
Tl ]
IJ' 4800 SMF 25V IROGK i —04
1
T
| - o5 | MONITOR
| 18K AL27i2 1 (_’ 6
| - 10 INSTALL SPECIAL SCREW TO
5 R1I
; L2712 15008 OBTAIN DESIRED VOLTAGE
| —O09
20 = g mg T
o~ - A 4B-52V (AS SHIPPED)
+|c3
g2 i CZMF _;OMF o 5 S
=T = OOSMF
390a o 23y o +
~ Ter T =
.O0SMF
_EL-—OH
NOTES! =

|.SELECTED IN TEST. VALUE BETWEEN |OK AND SOK
AS REQUIRED TO ADJUST AMPLIFIER FOR MAX OUTPUT.

2. R6 NOMINAL VALUE IS 1B OHMS, THIS VALUE MAY BE
SELECTED IF Q2 AND Q3 ARE HIGH GAIN TRANSISTORS.
WHEN VALUE SHOULD BE BETWEEN 20 AND 27 OHMS.

Figure 3. Schematic 456B Transistor Amplifier



460A

TRANSISTOR AMPLIFIER TELEPHONE REPEATER TYPE

Figure 1. ALTEC 460A Amplifier

SPECIFICATIONS

Type: Compressor Amplifier

Gain: 35 dB (no compression)

Compression: 25 dB (35 dB change in input results in
10 dB change in output)

+15 dBm with +5 dBm input

+9 dBm with -10 dBm input

+6 dBm with -20 dBm input

+2 dBm with -30 dBm input

Less than 6% at +5 dBm output

+3 dB from 200 to 6000 Hz

Power Output:

Distortion:
Frequency Response:

Input Impedance: 600 ohms
Load Impedance: 600 ohms
QOutput Noise Level: =65 dBm

25 mA at 24V dc

24to 26V dc battery orrectified ac with
total ripple contents below 2 mV
1-5/8"H x 1-5/8" W x 5" D

Cadmium plate with dichromate finish
11-pin socket (Amphenol 78-511)

11 £1.5 dB below amplifier output
available at test jacks on front panel
when bridged by 600 ohms

Primary of input transformer and second-
ary of output transformer center tapped
for dc simplex operation

100 mA maximum; 5 mA maximum out-
of-balance current

16 ounces

Power Required:
Power Supply:

Dimensions:
Finish:

Mounting Socket:
Monitor Taps:

Simplex Taps:

Simplex Current:
Weight:
DESCRIPTION

The 460A Amplifier is a two-stage, transistorized plug-in com-
pressor-type amplifier designed for use with telephone repeater
and communication equipment. The amplifier operates from a
24 to 26 volt central office supply, alocal battery or
ALTEC power supply units. The output power is dependent upon
the input signal and approximates +2 dBm with an input of -30
dBm, increases to+9dBm with-10dBm inputand +15dBm with +5
dBm input. Negative feedback isused toreduce distortion and
to stabilize gain. The unit is designed to operate at tempera-
tures of up to 60° C and is rated most conservatively at room
temperatures .

A dc simplex current may be used to bypass the amplifier. A
maximum current of 100 mA ispermitted, provided out-of- bal-
ance current does not exceed 5 mA.

ALTEC

A Division of 77 Ling Altec, Inc.

1515 S. Manchester Ave., Anaheim, Calif. 92803
New York

SECTION |

Figure 2. Dimensional Drawing
APPLICATION

The 460A Amplifier may be used in voice frequency systems to
enable a sensibly constant speech level output to be obtained
when input signal levels vary widely. The amplifier may be
used advantageously in many telephone system applications,
some of which are:

Toll Conference Grouping Systems

Loudspeaking Telephone Systems

Supervisory Monitoring

SUPPORT EQUIPMENT

A number of mounting panels are available for the 460A Com-
pressor Amplifier:

PANEL CAPACITY LOCATION

7305A 12 Amplifiers 19-inch relay rack

7316A 10 Amplifiers 19-inch relay rack

12910 10 Amplifiers 19-inch relay rack

13227 1 Amplifier Type 105 apparatus box or equal
14115A 2 Amplifiers KTU-15A type frame or equal

INSTALLATION AND OPERATION

The 460A Compressor Amplifier should be inserted into itssocket
carefully to prevent possible damage to the pins of the connec-
tor plug. The 460A is a transistorized unit and is dependent
upon the polarity of the power supply for its operation. Prior
to connecting the amplifier, a careful check should be made to
determine that the positive side is at pin 9, and the negative
side is at pin 8 of the 11-pin socket of the mounting panel .

MAINTENANCE

The 460A Compressor Amplifier is of the plug-in type. In the
event of a malfunction, the 13204 or 13903 extractor tool is
used to remove the amplifier from the mounting panel. A re-
placement amplifier will enable speedy restoration of service.
The defective amplifier may be serviced locally or returned to
the manufacturer for repair.

Spepiﬁcations and components subject to change without
notice. Overall performance will be maintained or improved.

AL-1909
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Resistor, 2.2KS)  10%, 1/4W
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100
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SMF
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Figure 3. Schematic 460A Transistor Amplifier
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460B
TELEPHONE TYPE COMPRESSOR AMPLIFIER

Figure 1. 460B Compressor Amplifier

Type:

Gain:

Compression

Threshold (LEVEL):

Compression

Ratio (SLOPE):

Maximum Power Output:

Distortion:

Frequency Response:

Input Impedance:
Load Impedance:
Noise Level:

Operating Voltage

(By "U" link transfer):

Current Drain:

Controls:

ALTEC

Figure 2. Dimensional Drawing

SPECIFICATIONS

Telephone Type Compressor Ampli-
fier

35 £1.5 dB (without compression)

Adjustable, -9 to +10 dBm

Adjustable, 3:1 to 40:1
+13 dBm

Below 5.0% THD , 300 to 6000 Hz
adjusted for +5.0 dBm output

+1.0dB, 300 to 6000 Hz at +5.0
dBM output

600 ohm

600 ohm

-65 dBm

48 to 52V (as shipped) or 24 to 26V
dc

20 to 30 milliamperes

LEVEL and SLOPE, front mounted
potentiometers

A Division of (577 Ling Altec, Inc.

Dimensions:

Finish:

Mounting:

Simplex Operation:

Simplex Current:

Weight:

Accessories:

1-5/8" H x 1-5/8" W x 5-1/2" D

Cadmium plate with dichromate
finish

11-pin Amphenol 86-CP-11 plug to
engage with 78-S11 equipment socket

Center tapped input and output
transformers

100 milliamperes maximum with 5
milliamperes out-of-balance current

11 ounces

ALTEC 12910 Mounting Panel, 19"
x 1-3/4" fof standard rack mounting,
containing ten 11-pinsockets for
mounting ten 460B Amplifiers

ALTEC 13227 Assembly for mounting
a single 460B Amplifier withina
type 105B Apparatus Box or a custom
built panel

ALTEC 529A Power Supply (24V)
capable of energizing up to 100 4608
Amplifiers

ALTEC 538A Power Supply Unit cap-
able of energizing two 460B Ampli-
fiers

ALTEC 533A Power Supply Unit cap-
able of energizing one 460B Ampli-
fier

Spcpiﬁcations and components subject to change without
notice. Overall performance will be maintained or improved.

1515 S. Manchester Ave., Anaheim, Calif. 92803

New York
Litho in USA  CP-
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ALTEC 4608
COMPRESSOR AMPLIFIER

LEVEL CONTROL

CCw Cw
z \
g 2
9 +20 \ - 1cW i
= 0 \ A ‘]’5\,—\/ CONTROL
< NZ=TT 1M
T -10 o
B -20
-
2 -30
-
o]
O

-60 -50-40-30-20-10 0 +10
INPUT dB RELATIVE TO 1MW (300 - 3000 Hz)

SHOWING COMPRESSION RATIO (SLOPE) WITH
THRESHOLD (LEVEL) CONTROL CW AND CCW

Figure 3
DESCRIPTION

The 460B Compressor Amplifier is a two-stage, transistorized
plug-in compressor-type amplifier designed for use with tele-
phone repeater and communication equipment. The amplifier
operates from 24 to 26 or 48 to 52V dc power. The output
power is dependent upon the input signal and approximates
-3 dBm with an input of -40 dBm, increases to +7 dBm with
-30dBm input and +14 dBm with =23 dBm input. Negative
feedback is used toreduce distortionand to stabilize gain. The
unit is designed to operate at up to 150°F (65°C).

The circuitry of the 460B Amplifier has been designed toreduce
to aminimum, pickup of radiated interference from nearby step~
ping switches, relays and spikesarising from power supplies and
other equipment. A reverse polarity diode is also included in
the circuitry inorder to protect the transistors if the power supply
voltage is inadvertently reversed.

A dc simplex current may be used to bypass the amplifier. A
maximum current of 100 milliamperes is permitted, provided
out-of-balance current does not exceed 5 milliamperes.

APPLICATION

The 460B Compressor Amplifier may be used invoice frequency
systems to enable a relatively constant output speech level to
be maintained with wide variations of input signal level. The
amplifier may be used with advantage inmany telephone system
applications, some of which are:

Toll Conference Systems

Loudspeaking Telephone Systems ;

Systems as Used at Military Complexes

Supervisory Monitoring

INSTALLATION AND OPERATION

The ALTEC 460B Amplifier operation depends upon the polarity
of the telephone repeater station supply voltage. Prior to in-
serting the amplifier into the mounting, it should be determined
that the voltage "U" link position agrees with the operating
voltage. Also, make certain that the positive of the supply is

Page 2
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Figure 4

on pin 9 of the socket, with the negative onpin 8. The ampli-
fier should be inserted carefully to prevent damage to the plug
pins or the locating keyway .

A functional check may be carried out by applying a 1000 Hz,
-20 dBmsignal at the input of the amplifier and noting that the
output. signal does not increase more than 3.0 dBm when the
input signal is increased to "0" dBm.

CAUTION
Damage to the equipment will result if 50
volts are applied to the equipment with the

"U* link in the 24 volt position.

Compression Resetting Procedure

SLOPE Control (Initial Setting)

The SLOPE control, located on the front of the 460B Amplifier,
should be turned fully clockwise (CW), then returned counter-
clockwise (CCW) by approximately 5.0 degrees. This is the
minimum slope adjustment.

LEVEL Control

When a 1000 Hz, O dB signal into 600-ohms, is applied to the
input of the 460B Amplifier, the output signal teve' will re-
main constant regardless of any further increase in input signal
level. However, a clockwise rotation of the LEVEL control,
located on the front panel, will raise the level of the output
threshold and decrease compression. A counterclockwise rota-
tion of the LEVEL control will increase compression and again
change the threshold.

SLOPE Control (Resetting)

When aclose value of compression relief is desired, a resetting
of the SLOPE control will be necessary. A counterclockwise
rotation of the SLOPE control will produce characteristics as
shown by the graphs. (See Figures 3 and4 ).



MAINTENANCE

The 460B Amplifier is of the plug-intype . In the event of a
malfunction, the unit should be withdrawn from the rack or

panel with the aid of an ALTEC 13204 or 13903 Extractor Tool .

The insertion of a serviceable unit will rapidly restore normal
service. The defective amplifier may be serviced locally or

returned to the manufacturer for repair. To withdraw the am-
plifier assembly from its protective cover, remove the two
screws from the rear (plug end) of the unit and withdraw the
assembly from the front.

PARTS LIST

Reference Name and Reference Name and
Designator Description Designator Description
C1,12 Capacitor, 4 pF, 30V, PSD (Callins) R6 Resistor, 15K Q, 5%, 1/4W
C2 Capacitor, 0.002 yF, Ceramic Disc (Erie) R7 Resistor, 115 Q, 5%, 1/4W
C3,7 Capacitor, 0.001 yF, Ceramic Disc (Erie) R8 Resistor, 100 Q), 5%, 1/4W
Cc4 Capacitor, 150 uF, 3V, 285 PSS (Callins) R9 Potentiometer, 200K Q, PC leads, 3/8" split
Cé Capacitor, 5 pF, 25V, PSS (Callins) lockingbushing, 1/16" slotted shaft (Clarostat
c5,8 Capacitor, 10 yF, 10V, CM106 (Comps Inc.) 63M series)
C9 Capacitor, 3.3 pF, 12V,CM335 (Comps inc.) R10,19 Resistor, 1K Q, 5%, 1/4W
C10 Capacitor, 10 uF, 20V, CL106 (Comps Inc.) R Resistor, 27 Q, 5%, 1/4W
Cll Capacitor, 50 uF, 25V, 4~85 PSD 50-25 (Callins) R12 Resistor, 1.6K Q, 5%, 1/4W
Cl13,14 Capacitor, 0.005 uF, Ceramic Disc (Erie) R13,17,18 Resistor, 10K Q, 5%, 1/4W
Cl15 Capacitor, 0.1 uF, 200V, 10% (Electrocube R14,15 Resistor, 10 Q), 5%, 1/4W

710) R16,25 Resistor, 390 Q, 5%, 1/4W
CR1,2,3,5 Diode, 1N456 R20 Resistor, 68K Q, 5%, 1/4W
CR4 Diode, Zener, LPM 2.1A (Semcor) R21 Potentiometer, 15K Q, PC leads, 3/8" split
CRé Diode (552) locking bushing, 1/16" slotted shaft (Clarostat
J1 Plug ( Ampheno! 86-CP-11) 63M series)
Q1,2,3,4 Transistor, (G .E 2N2712) R22 Resistor, 330 Q, 5%, 1/4W
Q5,6 Transistor, (G .E 2N3900A) R23 Resistor, 220 Q, 5% 1/2W
R1 Resistor, 2.7K Q, 5%, 1/4W R24 Resistor, 1K Q, 10%, 3W WW (Sprague)
R2,3 Resistor, 470 Q, 5%, 1/4W T1 Transformer (ALTEC 4823)
R4 Resistor, 470K Q, 5%, 1/4W T2 Transformer (ALTEC 16698)
RS Resistor, 3.9K Q, 5%, 1/4W

Page 3
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ALTEL

LANSING

461A

TRANSISTOR AMPLIFIER TELEPHONE REPEATER TYPE

Figure 1. ALTEC 461A Amplifier
SPECIFICATIONS

Type:

Power Qutput:
Distortion:

Gain:

Input Impedance:
Load Impedance:
Frequency Response:

Power Supply:

Power Required:
Dimensions:
Finish:

Weight:
Mounting Socket:

Power Amplifier, Transistor Type, Class
B push-pull

2 watts maximum

Less than 6% THD at 2 watts, 1000 Hz
22 dB (+11dBm input for 2 wattsoutput)
600 ohms

8 ohms

+1 dB, 100 to 6000 Hz relative to 1000
Hz

24V dc battery orrectified ac with total
ripple contents below 2 mV and regu-
lation better than 5% for a current
change of 250 mA

250 mA for 2 watts output

1-5/8" H x 1-5/8" Wx 5" D

Cadmium plate with dichromate finish
16 ounces

11-pin socket (Amphenol 78-511)

DESCRIPTION

The ALTEC 461A Amplifier is a single stage, push-pull Class B
operated transistor power amplifier designed for use with tele-
phone and other communciations equipment. The unit operates
from a single supp |y source (24 volt) which may be obtained
from a central office talking battery supply, a local battery,
or from a power supply unit which has good regulation charac-
teristics and low ripple content in its output. No other supply
voltage is required.

The current drawn from the supply depends on the degree to
which the unit isdriven by the input signal. For example, with
+11 dBm applied at the input, the output power approximates
two watts and the current consumption is 250 mA. With no in-
put signal, the current drawn is less than 20 mA.

The output power into the nominal output load of eight ohms is
dependent on the input signal as indicated below:

Input (600 ohms) Output watts (8 ohms)

+11 dBm 2

+ 8 dBm 1

+ 5 dBm 1/2
APPLICATION

The output power of the 461A Amplifier is intended to drive a

ALTEL

1515 S. Manchester Ave., Anaheim, Calif. 92803

Figure 2. Dimensional Drawing

loudspeaker for monitoring purposes or adistribution network to
route information to several locations.

The 461A Amplifier can be used advantageously in many tele-
phone system applications, some of which are:

Loudspeaking Telephone Systems

Supervisory Monitoring Systems

Audio Distribution Systems

INSTALLATION AND OPERATION

The 461A Amplifier can be mounted inthe ALTEC 12910 Mount-
ing Panel in quantities up to a maximum of ten amplifiers, or
in a 12962 Assembly if only one unit is to be mounted. The
12910 Mounting Panel occupies 1-3/4 inches of rack space on
a 19-inchrack. Four 12962 Assemblies may be mounted within
a type 105 Apparatus Box. A terminal strip on the 12962
Assembly indicates where the cable connectionsare to be made.

The 461A Amplifiershould be inserted into its socket carefully
to prevent possible damage to the pins of the connector plug.
Withdrawal of the amplifier from the 12910 Mounting Panel
should be made using the Altec 13204 Extractor Tool .

The 461A is a transistorized unit and is dependent upon the
polarity of the power supply for its operation. It is strongly
recommended that a functional check be made immediately after
the supply is connected. This check could consist of applying
+10 dBm, 1000 Hz, at the input of the unit and measuring the
output. It should be approximately two watts in eight ohms.

MAINTENANCE

The 461A Amplifier is of the plug-in type.s In the event of a
malfunction, use a 13204 or 13903 Extractor Tool to remove the
amplifier from the mounting panel. Use of a replacement am-
plifier will enable speedy restoration of service. The defective
amplifier may be serviced locally or returned to the manufacturer
for repair.

SUPPORT EQUIPMENT

PANEL CAPACITY LOCATION
7305A 12 Amplifiers 19-inch rack

7316A 10 Amplifiers 19-inch rack

12910 10 Amplifiers 19-inch rack

12962 1 Amplifier Type 105 Apparatus Box
13227 1 Amplifier Type 105 Apparatus Box
14115A 2 Amplifiers Type 105 Apparatus Box

Specifications and components subject to change without
notice. Overall performance will be maintained or improved.
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R1 Resistor, 47Q £ 10%, 1/2W ‘
R2,3 Resistor, 8.2Q + 5%, 1/2W
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T1 Transformer (ALTEC 4783)
T2 Transformer (ALTEC 16613)

Figure 3. Schematic 461A Amplifier



469A

TRANSISTOR AMPLIFIER TELEPHONE REPEATER TYPE (ISSUE 2)

Figure 1. ALTEC 469A Transistor Amplifier

SPECIFICATIONS

Frequency Response:
Distortion:

Maximum Level Input:

Maximum Power Qutput:

Output Noise Level:
Input Gain Control:
Maximum Gain:
Operating Voltage:
Input Impedance:
Output Impedance:
Current Drain:
Monitor Facilities:

Dimensions:

+1 dB, 200 - 6,000 Hz

Below 1% THD (at +10 dBm, 200 -
6,000 Hz

-5.5 dB bridging 600 ohm line (at
maximum gain)

+17 dBm

-70 dBm

Varies from -2 dB to maximum gain
22.5 dB bridging 600 ohm line

24 - 26V dc

24,000 ohms

600 ohms

20 mA at 25V dc

11 1.5 dB below amplifier output
is available at test jacks on front
panel when bridged by 600 ohms
1-5/8" W x 1-5/8" H x 5" D

Finish: Cadmium plated/dichromate finish
Weight: 13 ounces
DESCRIPTION

The 469A ALTEC Transistor Amplifier, two-stage, plug-in unit,
is designed asa high input impedance bridging amplifier for use
in voice frequency circuits and can be operated from 24-26
volt central office or battery supply. The input circuit of the
amplifier can be connected across avoice frequency telephone
circuit and introduces negligible loss.

The circuitry of the 469A Amplifier has been designed to be
relatively insensitive to RF radiation from nearby relays, step-
pingswitches, battery supply spikes, etc., in order that
relatively high speed data may be passed through the amplifier
without excessive signal mutilation. With the gain control set
at the maximum position, the ALTEC 469A is capable of receiving
an input level of 1 milliwatt without damage to the transistors .

Negative feedback is utilized to reduce distortion and to stabi-
lize gain within 0.3 dB for a 25% reduction of supply voltage.

The output carrying capacity isadequate for a maximum +10 VU
level of the transmitting toll switchboard and equipment having
similarsignal level. The input and output longitudinal balance
is sufficiently high so that normal noise requirements are met
without the use of a mid-point ground. The input winding of
the transformer may be dc isolated if required.

ALTEL
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Figure 2. Dimensional Drawing
APPLICATIONS

The 469A Amplifier is used in voice communication circuits
where it is necessary to bridge a transmission path for circuit
distribution, interception, etc.

INSTALLATION AND OPERATION

The 469A depends upon the polarity of the repeater station sup-
ply voltage for proper operation. Prior to inserting the ampli-
fier, it should be determined that the positive side of the supply
isat pin 9, the negative side at pin 8 (of the 11-pin socket
mounted on the repeater rack). The amplifier should be inserted
carefully to prevent possible damage to the pins of the 11-pin
plug connector.

The gain control affords a range of approximately 40 dB. In
order to adjust the gain, the lock nut on the control must be
loosened . After adjustment iscompleted, carefully tighten the
locking nut and recheck the gain setting to ascertain that the
control shaft is not disturbed in the tightening operation. DC
isolation of the input transformer winding is provided by capa-
citor C7. If a center tap ground is required, J1 pins 5 and 7
should be strapped and grounded.

MAINTENANCE

In the event of a malfunction, the ALTEC 13204 or 13903
Extractor Tool isused toremove the amplifier from the mounting
panel. Areplacementamplifier may thenbe installed to enable
rapid restoration of normal service. The defective amplifier
may be serviced locally or returned to the manufacturer for
repair. Should it become necessary to remove the amplifier
from its protective cover, remove the two screwsand plate from
the rear (plug end), then withdraw the unit from the front.

SUPPORT EQUIPMENT

The following panels are available for the amplifier, as listed:

PANEL CAPACITY LOCATION
7305A 12 Amplifiers 19" relay rack

7316A 10 Amplifiers 19" relay rack

12910 10 Amplifiers 19" relay rack

12962 1 Amplifier Type 105 apparatusbox or equal
13227 1 Amplifier Type 105 apparatus box or equal
14115A 2 Amplifier KTU-15A type frame

Specifications and components subject to change without
notice. Overall performance will be maintained or improved.
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2. ALL RESISTORS * 5% UNLESS OTHERWISE INDICATED. CH.ASSIS
3. STRAP SOCKET PINS 5 & 6 IF SIMPLEX INPUT REQUIRED.

Capacitor, 8 mfd, 6V (Sprague 40D126A1) RT  Resistor, 12Q % 10%, 1/2wW R11  Resistor, 680Q + 5%, 1/2W
Capacitor, 10 mfd, 12V (Sprague 40D 146A1) R2  Resistor, 100KQ 5%, 1/2w R12  Potentiometer, 2KQ, Z taper (Clarostat CM22782)
Capacitor, 50 mfd, 3V (Sprague 40D 1 12A1) R3  Resistor, 10KQ + 5%, 1/2W R13  Resistor, 5.1KQ £ 5%, 1/2wW
Capacitor, 0.2 mfd, 200V (Hopkins P22D) R4 Resistor, 4.7KQ + 5%, 1/2wW R14  Resistor, 27Q £ 5%, 1/4W
Capacitor, 200 mfd, 3V (Sprague 40D 116A1) R5  Resistor, 1KQ % 5%, 1/2W 11 Transformer (ALTEC 15325)
Capacitor, 20 mfd, 50V (Sprague 40D195A1) R6  Resistor, 120Q % 5%, 1/2w T2 Transformer (ALTEC 16495)
Capacitor, 0.1 mfd 5%, 300V (Hopkins P-13  R7 Resistor, 820Q + 5%, 1/2w

MF Oreg.) R8  Resistor, 5.6KQ * 5%, 1/2W

Plug, 11-pin (Amphenol 86-CP-11) R Resistor, 12KQ + 1%, 1/2W (Dalohm

Transistor (G.E. 2N191) DC 1/2 or equivalent)

Transistor (G.E. A2N188A) RI0  Resistor, 82Q % 5%, 1/2w

Figure 3. Schematic 469A Transistor Amplifier



479A
REPEATER AMPLIFIER

Figure 1. 479A Repeater Amplifier

SPECIFICATIONS

Type:

Frequency Response:
Distortion:

Power Input (Maximum)
Power Output:

Noise Level:

Gain:

Impedance, Input:
Impedance, Output
Operating Voltage:

Current Drain:
Monitor Facilities:

Max . Simplex Current:

Max . out-of-balance
Simplex Current:

Dimensions:

Finish:
Weight:

Mounting:

DESCRIPTION

Telephone Repeater Amplifier, 600/
1200

+1.0 dB, 200 to 6000 Hz

Below 1.0% THD at +10 dBm, 200 to
6000 Hz

-22 dBm at maximum gain

+17 dBm

-70 dBm

Front panel potentiometer, -2.0 dB
to 39.0 +1.0 dB

600 or 1200 ohms £10% by "U" link
transfer

600 or 1200 ohms +10% by "U" link
transfer

24 or 48V dc by "U" link transfer
22.0 milliamperes

At 600 ohms - 11.0 +1.5 dB below
amplifieroutput level at pinnumbers
7 and 10 on Amphenol 11-pin con-
nector (J1) and at front panel test
jacks. At 12000hms=-13.0 +1.5dB.
100 mA

5.0 mA

1-5/8" Hx 1-5/8" W x 5" D (less
plug)

Cadmium plated with dichromate
finish

13 ounces

11-pin plug connector, Amphenol
86-CP-11

The ALTEC 479A Telephone Repeater Amplifier is an all-
transistor unit, utilizing three silicon transistors and a printed
circuit for maximum uniformity of production. A minimum
variation in operational characteristics is noted when the am-
plifier is subjected to ambient temperatures as great as 140°F .

The design of the ALTEC 479A Amplifier provides the following
features:

ALTEL

LANSINGE

A Division of (577 Ling Altec, Inc.

1515 S. Manchester Ave., Anaheim, Calif. 92803
New York

SECTION |

Figure 2. Dimensional Drawing

a) Dual voltage.

(b) Selectable input and output impedances.

(c) Effects of pulsing transients from adjacent circuits are
minimized.

(d) Minimum gainvariations at elevated temperatures of up

to 140°F .

Operating voltages of the 479A Amplifier are selectable (24 to
26V or 48to 52V dc)and isobtained by "U" link transfer through
the appropriate cover cutout. (See Figures 1 and 3). The "U"
link acts as a strap, connecting the B-, (pin 8), to either R10,
270 ohms, for 48 to 52 volt operation or to R11, 1500 ohms for
24 to 26 volt operation .

Input and output impedances (600 or 1200 ohms) are similarly
selected by transfer of the "U" links in the appropriate cover
cutout, located on the left side of the amplifier cover.

The circuitry of the 479A Amplifier has beendesigned to mini-
mize RF radiationpick up from nearby relays, steppingswitches,
battery supply spikes, etc., in order that relatively high speed
data may be passed through the amplifier without excessive
signal mutilation. With the gain control set at the maximum
position, the ALTEC 479A Amplifier is capable of receiving an
input level of 1.0 milliwatt without damage to the transistors.
Negative feedback isutilized toreduce distortionand tostabi-
lize gain within 0.3 dB fora 25% reduction of supply voltage.
When the ambient temperature increases from 70°F to 140°F,
the output impedance undergoes an insignificant variation of
only -1.5%.

The output carrying capacity is adequate for a maximum +10
VU level to the transmitting toll switchboard and equipment
requiring a similar level. The input and output longitudinal
balance is sufficiently high, enabling normal noise require-
ments to be met without the use of a mid-point ground.

In-and-out center taps are provided forsimplex operation. The

maximum simplex current is 100 mA and the maximum out-of-
balance simplex current is 5 mA.

APPLICATIONS

The ALTEC 479A Amplifier is used in voice frequency communi-
cations circuits. A telephone repeatersystem can be assembled

Speg'iﬁratione and components subject to change without
notice. Overall performance will be maintained or improved.
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Litho in USA CP-58-2.5K




on the ALTEC 7300 through 7305 Telephone Repeater Termina-
ting equipment using these amplifiers and additional ALTEC
plug~in items of equipment.

INSTALLATION AND OPERATION

The operation of the 479A Amplifier dependsupon the polarity
of the supply voltage for proper operation. Prior to inserting
the amplifier, it should be determined that the positive side of
the supply is at pin 9; the negative af pin 8 (of the 11-pin
socket mounted on the repeater rack). The amplifier should be
inserted carefully to prevent possible damage to the locating
pins of the 11-pin plug connector. Removal of the 479A Am-
plifier is accomplished by means of the ALTEC 13204 or 13903

MAINTENANCE

All 479A Amplifiersare of the plug-in type. In the event of a
malfunction, the ALTEC 13204 or 13903 Extractor Tool is used
to remove the amplifier from the mounting panel. A replace-
ment amplifier may then be installed, enabling rapid restoration
of service. The defective amplifiermay be serviced locally or
returned to the manufacturer for repair. Should it become
necessary toremove the amplifier from its protective cover,
remove the twoscrews and plate from the rear (plug-end), then
withdraw the unit from the front.

MOUNTING PANELS

Extractor Tool . PANELS CAPACITY LOCATION
The gain control affords a range of approximately 40 dB. In 7305A 12 amplifiers 19-inch relay rack
order to adjust the gain, the lock nut on the control must be 12910 10 amplifiers 19-inch relay rack
loosened. The level at the monitor pins on the front panel, 12962 1 amplifier Type 105 apparatus box or
bridged by 600 ohms, is approximately 11 dB below the output equivalent
level of the amplifier. After adjustment is completed, care- 13227 1 amplifier Type 105 apparatus box or
fully tighten the locking nut and recheck the gain setting to equivalent
ascertain that the control shaft isnot disturbed in the tightening 14115A 2 amplifiers KTU-15A type frame or
operation. equivalent
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f o Capocitor, 5 pF, 25V (Callins ASDP R2 Resistor, 12Q % 10%, 1/2W (A.B.)
5-25, lnsulated or Sprogue 40C176A1) R3 Resistor, selected % 10%, 1/2W (A.8.)
C2 Copacitor, l".)yF, 12y (Cu“ins ASD:L) R4 Resistor, 15KQ + 10%, /1/2W (A.B.)
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T R NOMIANAL VALUE 1S 8 OMIAS, TS VALLE mase BE C4 Capacitor, .002 pF + 20%, Ceramic Disc, R7 Resistor, 1.6KQ # 5%, 1/2W (A.B.)
SELECTED \F QA% £ QB ARE WIGH GAN TRONSSToORS 25U or Z5F R8 Resistor, 10KQ # 5%, 1/2W (A.B.)
MMER VALUE. SWOOLT B BETWERN 20 & 270 oM . C5,6 Capacitor, 001 pf * 20%, Ceramic Dise,  R9 Resistor; 39002 + 10%, 1/2W (A.B.)
2, ALL RESI STOIRS, KW 10%,00LESs OTHERWISED <PEUFIEn., Z5U or Z5F R1G Resistor, 270Q < 5%, 1/2W (A.B.}
c7,8 Copecifor, .005 4F + 20%, Ceramic Disc,  RI1 Resistor, 1.5KQ + 5%, 2W {Sprague
Z5U or Z5F 240E1525 or 3W Chmite W.W. Axial L)
CR1 Diode (1N456A Per Dwg, 8668-1) R12,13 Resistor, 1002 + 5%, 1/2W (A.B.)
Eil Plug, (Amphenol 86-CP-11) R14 Resistor, 18KQ * 10%, 1/4W (A.B.)
J2,3,4,5 Socket, 3-pin, (Cinch 203-91-03-029) Ti Transformer (ALTEC 4828)
Q1,2,3 Transister (G .E. AL-2712) T2 Transformer (ALTEC 16712)
R Potentiometer, (ALTEC 14395-1)

Figure 3. 479A Schematic Diagram



Figure 1.

SPECIFICATIONS

Type:
Frequency Response:
Distortion:

480A

TRANSISTOR AMPLIFIER TELEPHONE REPEATER TYPE

480A Repeater Amplifier

Bridging Amplifier
+1.0 dB, 200 to 6000 Hz
Below 1% THD (At +10 dBm, 200 to

6000 Hz)

Maximum Power Input: -5.5 dBm (at maximum gain) bridging
600 Q line

Maximum Power Qutput: +17 dBm

Output Noise Level: -70 dBm

Input Gain Control:
Maximum Gain:
Operating Voltage:

From -2 dB to maximum gain

22.5 dB bridging a 600 Q line

24 or 48V dc (selected by moving
screw, accessible on base of ampli-

fier case)
Input Impedance: 24,000 ohms
Output Impedance: 600 ohms

20 mA (at 25 and 50V dc, when
selector screw is in proper position)
Monitor Facilities: 11 £1.5 dB  belowamplifier out-
put isavailable at test jacks on
front panel when bridged by 600 Q
1-5/8" H x 1-5/8" W x 5" D (less

Current Drain:

Dimensions:

plug)

Finish: Cadmium plated with dichromate
finish

Weight: 13 ounces

DESCRIPTION

The ALTEC 480A Repeater Amplifieris a solid-state bridging
amplifier which utilizes threesilicon transistors and a printed
circuitboard. Because of the amplifiers'design, ambient tem-
peratures as greatas 140°F (60° C) produce only a minimum var-
iation in operational characteristics. Operating voltage of th e
480A Amplifier isselectable (24-260r48-52Vdc) by moving
the screw, located on the base of the amplifier case, to one of the
two positions indicated . The screw performs the same function as
astrap by connecting the B+, (pin9), to either the 270-ohm  re-
sistor, R10, for 24 - 26 volt operation or to the 1500-chmresistor,

R11, for48-52voltoperation. Referto the schematic drawing.

The circuitry of the 480A Amplifier has beendesigned to mini-
mize RF radiation from nearby relays, stepping switches, bat-
tery supply spikes, etc.

This enables relatively high speed

ALTEL
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Figure 2. Dimensional Drawing

data to be passed through the amplifier without excessive
mutilation. With the gaincontrol set at the maximum position,
the ALTEC 480A Amplifier is capable of receiving an input
level of one milliwatt without damage to the transistors. Nega-
tive feedback is utilized to reduce distortion and to stabilize
gain within 0.3 dB for a 25% reduction of supply voltage.

The output carrying capacity is adequate for a maximum +10
VU level of the transmitting tol | switchboard or equipment
having a similar signal level. The input and output longitudi-
nal balance is sufficiently high so that normal noise require-
ments are met without the use of a mid-point ground.

The primary of the input transformer may be dc isolated, or
alternatively, simplex signaling may be used by strapping
terminals 5 and 7. Refer to the schematic drawing.

APPLICATIONS

The 480A Amplifier is used in voice frequency communication
circuits where it is necessary to bridge a transmission path for
circuit distribution monitoring, interception, etc.

INSTALLATION AND OPERATION

The ALTEC 480A Amplifier depends upon the polarity of the
repeater station supply voltage for proper operation. Prior to
inserting the amplifier into the panel, it should be determined
that the positive side of the supply is at pin9 and the negative
side at pin 8 (of the 11-pin socket mounted on the repeater
rack). The amplifier should be inserted into the panel care-
fully, to prevent possible damage to the locating pin of the
11-pinconnector. Removal of the 480A Amplifier from the panel
is accomplished by means of the ALTEC 13204 or 13903 extrac-
tor tool .

The gain control affords a range of approximately 22.5 dB. In
order to adjust the gain, the lock nut on the control must be
loosened. The level at the monitor pins on the front panel,
bridged by 600-ohms, is 11 dB below the output level of the
amplifier. After adjustment is completed, carefully tighten
the locking nut and recheck the gain setting to ascertain that
the control shaft is not disturbed in the tightening operation.
DC isolation of the input transformer is provided by capacitor
C9. Ifacenter tapisrequired, J1 pins 5 and 7, can be
strapped .

Sp(%ftiﬁrntions and components subject to change without
notice. Overall performance will be maintained or improved.
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MAINTENANCE

The 480A Amplifier is of the plug-in type. In the event of a
malfunction, the ALTEC 13204 or 13903 Extractor Tool is used
to remove the amplifier from the mounting panel. A replace~
ment amplifier may then be installed, enabling normal service
to be restored. The defective amplifier may be serviced locally
or returned to the manufacturer for repair. Should it become
necessary fo remove the amplifier from its protective cover,
remove the two screws and the plate from the rear (plug end),

SUPPORT EQUIPMENT

The following panels are available for the amplifier:

PANEL CAPACITY
12910 10 Amplifiers
12962 1 Amplifier
13227 1 Amplifier
14115A 2 Amplifiers

then withdraw the unit from the front of the panel.

LOCATION

19" relay rack

Type 105 apparatus box or equal
Type 105 apparatus box or equal
KTU-15A frame or equal

C1 Capacitor, 5.0 mfd, 25V (Callins ASDP 5-25 Ji Plug, 11-pin (Amphenol 86-CP-11)
insulated or Sprague 404D 176A1) Q1,2,3 Transistor (2N2712)
NOTES: c2 Capacitor, 10 mfd, 12V (Callins ASDP 10-12  RI Potentiometer, 1.68KS (ALTEC 14395-1)
. STRAP SOCKET PINS 587 IF SIMPLEX INPUT REQUIRED insulated or Sprague 40D 146AL) R2 Resistor, 82Q + 5%, 1/4W (A.B.)
c3 Capacitor, 200 mfd, 25V (Callins PS$200.25 R3 Resistor, Selected * 10%, 1/4W (See schematic)
2.SELECTED IN TEST.VALUE BETWEEN I0OK AND 50K {R3) or equivalent 13-85) R4 Resistor, 15KQ * 10%, 1/4W (A.B.)
AS REQUIRED TO ADJUST AMPLIFIER FOR MAX OUTPUT. ¢4 Capacitor, .002 mfd + 20%, Ceramic Disc, R5 Resistor, 1150 £ 2%, Dep. Carbon
Z5U or Z5F Ré Resistor, 18Q + 1,0%, 1/4W (A.B.)
3.R6 NOMINAL VALUE 1S I8 OHMS, THIS VALUE MAY BE r P
C5,6 Capacitor, .001 mfd + 20%, Ceramic Disc, R7 Resistor, 1.6KQ + 5%, 1/4W (A.B.)
SELECTED IF Q2 AND Q3 ARE HIGH GAIN TRANSISTORS 75U or Z5F R8 Resistor, 10KQ £ 5%, '1/4W (A.5.)
WHEN VALUE SHOULD BE BETWEEN 20 AND 27 OHMS. C7,8  Capacitor, .005 mfd % 20%, Ceramic Disc, R9 Resistor, 3900 + 10%, 1/4W (A.B.)
75U or Z5F R10 Resistor, 270Q % 10%, 1/4W (A.B.)
c9 Capacitor, 0.1 mfd = 5%, 300V (SE110W3104)  R11 Resistor, 1.5KQ = 5%, 2W, W.W. Axial L
or Electro-Cube Rep P1 3 MFC-703 or equiv.) (Sprague 240E1525 or 3W Ohmite)
CR1 Diode(1N456A per ALTEC Dwg. 8668) R12,13 Resistor, 10Q + 5%, 1/4W (A.B.)
. 20V
R14 Resistor, 18KQ % 10%, 1/4W
Jt T Transformer (ALTEC 15357)
IRSIB( NOTYE 2 o3 12 Transformer (ALTEC 16653)
OUTPUT
©6 600n
IMPEDANCE
T —04
4 15357
! } MONITOR
—1 INSTALL SPECIAL SCREW TO
BRIDGING .. i ‘OBTAIN DESIRED VOLTAGE
INPUT 7 | || 5% 3w
240000 | .
IMPEDANCE: 5 —_——
NoTE1 3k !
300V i RIO +9
2 270.0. 48-52V.
2 }(AS:SMPPED)
N tlcs o5 24-26v
200MF ——005 24-26V.
T 25V, MF
é ° oy =
A S et
005
MF —o ||
LEGEND: =
£.=0OHMS
K =1,000 OHMS

M =1,000,000 OHMS
ALL RESISTORSt 10% 1/4W UNLESS OTHERWISE SPECIFIED.

Figure 3. Schematic of 480A Amplifier



481A

EQUALIZING AMPLIFIER

Figure 1. 481A Equalizing Amplifier

SPECIFICATIONS

Type: Telephone Repeater with Equali-
zation.
Gain: (No equalization) 24.5dB +0.5 dB

(Equalized) 28.5dB +0.5dB @
3750 Hz.

200 Hz to 3750 Hz, 20 dB max .

1 gain control variable 0-29 dB

1 equalization control variable 0-20
dB.

+]1 db 200 Hz - 3000 Hz without
equalization.

Below 1% THD 200 Hz - 4000 Hz at
+10 dBm

Equalization:
Controls:

Frequency Response:

Distortion:

Maximum Power
(Input):

(Output):

Noise Level:

-7.0 dBm at maximum gain

+17.0 dBm +1 dBm

-70 dBm with input terminated into
600-ohm with maximum gain.

DESCRIPTION

The ALTEC 481A Amplifier is an all-transistor item utilizing
three silicon transistorson a printed circuit board giving mini-
mum variation in operational characteristics with ambient tem-
peratures up to 140°F. Operating voltage is selectable (24-26
or 48-52V dc) by moving a small screw to thealternate position
on the amplifier base as indicated on the case, as may be seen
in the above illustration and on the schematic. The screw acts
as a strap connecting B+ (pin 9) to either R10 (270 ohms) for
24-26 volt operation, or to R11 (1500 ohms) for 48-52 volt
operation. Equalization is achieved by a fixed LC and adjust-
able R network across the amplifier input stage, having the
EQUALIZATION control (R14) on the front panel adjacent to
the GAIN control, R1.

The circuitry of the ALTEC 481A Amplifier has been designed
tominimize pick up of RF radiation from nearby relays, stepping
switches and battery supply transients spikes, etc., in order
that relatively high speed data may be passed through the am-
plifier without excessive signal mutilation. With the gain con-
trol set at maximum, the ALTEC 481A Amplifier is capable of
receiving an input level of 1 milliwatt without transistor dam-
age . Negative feedback is utilized to reduce distortion and
to give gain stability at elevated temperatures.

A Division of 77 Ling Altec, Inc.

Figure 2. Dimensional Drawing

Operating Voltage: 24 or 48 volts by selection of screw
position.
Impedances

Input & Output: 600-ohm nominal £10%, 200 Hz to
4000 Hz at maximum gain.

Current Drain: 22.5 milliamperes +2 milliamperes

Max . Simplex Current: 100 mA
Max . Out-of-Balance
Current: 5 mA

11 dB (1.5 dB) below amplifier out-
put at test jacks on front panel,
into 600-ohms

1-5/8" x 1-5/8" x 5" less plug
Cadmium plated/dicromate finish
13 ounces

Monitor Facilities:

Dimensions:
Finish:
Weight:

The output power capability is adequate for a maximum of +10
VU level tothe toll switchingand other transmission equipment .
Input and output center taps are furnished on the transformers
for simplex operation requiring up to 100 milliamperes of cur-
rent and with an out-of-balance current not exceeding 5 milli-
amperes .

APPLICATION

The ALTEC 481A Amplifier can be used on non-loadedfacilities
requiring equalization, such asdataorvoice circuits
having deviation of +1.0 dB, 200 to 3000 Hz. The various
charts, Figure 3, give some typical facilities of 19-22-24 and
26 GA and the equalization limits obtainable in Kilo feetand
+]1 dB of deviation. The non-loaded curvesindicate the facil-
ity loss NRCL in all cases and the gain with equalization as
shown, as RCL.

INSTALLATION AND OPERATION

The ALTEC 481A Amplifier isshipped with the voltage selection
screw set for 48 volt operation. Before installation it may be
necessary to change the voltage selection screw. Also, prior
to installation of the amplifier, it should be determined that
the positive of the power supply is connected to pin 9 and the
negative to pin 8 of the 11 pin receptacle of the associated

S))cpiﬁ('alians and components subject to change without
notice. Overall performance will be maintained or improved.

1515 S. Manchester Ave., Anaheim, Calif. 92803
New York

Litho in USA CP-

AL-1914
28-2.5K



_— 63 KILO FEET 19 GA 69 KILO FEET — — 39 KILO FEET 22 GA 48 KILO FEET
] 2 Ll 3
- -1 1 -1
L] 0] 15 ]
-1 -1 -1 o A
N\
5 5 5 s
LN n ] N " T
b v e b - —= 2 b B - =
[——— 30 KILO FEET =—— 24 GA—=32.5 KILO FEET  ___ _— 27.25 KILO FEET=—26 GA——30 KILO FEET  —
3 2 3 ]
o 1 ot "
(] (] (] 0
El - N -t ™ 4 N,
N N r \
5 5 5 5
) "R n 5§ s
e —) —Z v M _Lnfi & R Y 4 R Y —z

UPPER TRACE EQUALIZED & RCL SCALE 0 =0 LEVEL dB

LOWER TRACE NRCL

Figure 3. Typical Equalization Curves

mounting. The unit should be carefully inserted to prevent
possible damage to the locatingkeyway on the 11 pinconnector

plug.

The GAIN control affords a range of approximately 25 dB and
the EQL control gives equalization of approximately 20 dB.
In order to make control adjustments, the lock-nuts on the poten-
tiometers must first be loosened. Attention should be given to
their re-locking when adjustments are optimized and a final
check made that tightening has not disturbed the optimized
settings.

Line~Up Procedure

The length of cable or line facility that can be equalized is
determined first, by the capability of the amplifier and then by
the degree of deviationrequired. The capability of the ALTEC
481A Equalizing Amplifier is approximately 20 dB.  (See
Figures 3 and 4 for non-loaded facilities).

The following equipment is needed at the sending end of a
circuit facility requiring equalization:
1. Oscillator 19C, 21A TMS orequivalent sweep
generator.
2. Acoordinating telephone talk circuit between the send-
ing and the receive locations.
The following equipment is needed at the receiving end of a
circuit facility requiring equalization:
1. ATMSorVTVMorequivalent sweep receiver as
measuring equipment.
2. The coordinating telephone talk circuit between the
send and the receive locations.
The receive location should request over the talk coordinating
telephone circuit, a level of 1 milliwatt at 3000 Hz (0" dBm
into 600-ohms), as a transmit signal into the line under test
from the send location.

All tests at the receive location are to be made at the ALTEC

481A output with a VTVM ferminated into 600-ohms or a sweep
receiver.

Page 2

NOTE

[t is assumed that a "0" loss circuit is being
established between the send and receive
locations. [t is recognized that a -1.0 dB
or some other value may be required, de-
pendent upon the equalizationand the over-
all gain available and also the line facility .
Set the equalization control fully CW and
adjust the gaincontrol until a "0" dB signal
level is read on the VIVMacross the 600~
ohmtermination. The receive location
should then request a "0" dB signal level at
1000 Hz into the line from the send location.

Since the equalizing curve has a characteristic slope, adjust-
ments to the following curve, Figure 6, must be made
for optimum response .

Due to the slope of the equalizing characteristic, the reading
at 1000 Hz will always be less than the reading obtained at
3000 Hz, hence the minus (-) values given. The readjustment
at 1000 Hz is the slope differential changing the equalization
to the required amount. (See Figure 6).

Having arrived at the amount of equalization, it is now necessary
toset the gain to the reference level required and this is accom-
plished by the final adjustment to the "0" dB reference level.

If sweep receivingand transmitting equipment isavailable, the
indicated curvecan visually be adjusted for optimum deviation
by experiment on either the gain or the equalization control
at the receive location, having first requested a sweep send
from the send location into the line under test.

Having optimized the settings, the control potentiometers
should be focked.
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Figure 4. Equalizing Capability Control
EXPLANATION OF CURVES

Figure No. 3 indicates typical gage and lengths for £0.25dB
deviation and other curves showing the same gage and varying
lengths to obtain +1.0 dB deviation.

The Non-Repeater Circuit Loss (NRCL) is shown in al{ cases
and the Repeater Circuit Loss (RCL) is shown with equalization
in all cases.

Figure No. 4 shows the degree of control by equalization at

0% - 50% and 100% rotation.

Figure No. 5 indicates the impedance change of the input,
relative to gainand equalization minimum and maximum. Note
the actual ohms reading for input is times two on the scale.
The output impedance is also shown as within 10% of 600 ohms.

Figure 6 is asimplified method of obtaining the best equalizing
response with aminimum of adjustment, giving the readjustment
value for a certain 1000 Hz received reading. For example,
a -4 dBreadingat 1000 Hz would require only a1.4dB increase
adjustment and that would give a good flat response at that

700
— OUTPUT £2

800

500
Q

400 MAX. EQL.
1 - < INPUT X2 @

MIN., EQL.
200
"w(l,Z 081 2 3 4

Figure 5. Impedance Curve with Maximum
and Minimum Equalization

level, which now only requires gain increase to give a "0" dB
level .

MAINTENANCE

The ALTEC 481A Equalizing Amplifier is of the plug-in type;
in the event of a malfunction, the 13204 or 13903 extractor
tool is used to remove the amplifier from its socket in the
mounting panel. Areplacementamplifier may thenbe installed,
enabling rapid service restoration to be made.

SUPPORT EQUIPMENT

The following panels are available for the amplifier as listed:

PANEL CAPACITY LOCATION

12910 10 Amplifiers 19" relay rack

12962 1 Amplifier Type 105 Apparatus box or equal
13227 1 Amplifier Type 105 Apparatus box or equal
14115A 2 Amplifiers  Type KTU 15Atype frame or

equal

UNITS PRE-ADJUSTED 100% CW EQL. CONTROL

AND ALSO TO "0" dBm @ 3000 Hz BY GAIN CONTROL

T\

RE-ADJUST CURVE @ 1000 Hz FOR OPTIMUM EQUALIZATION

6-_..
5_._
RE-ADJUST 7]
VALUE 4 —
BY CCW .
ROTATION 5
EQL.

CONTROL -
(INCREASE) 90—

™ I :

1 —- e ]

[

—-—

1y

| L

3 4

||Yl| ]

(-dB)

T T T T1
5 6 7 8 91
-d

1
0 X —3

FOR "X" RECEIVED READING @ 100Q¢ Hz ADJUST TO "Y" VALVE OF "0" REFERENCE LEVEL

FINALLY: ADJUST GAIN TO EQUIVALENT TRANSMISSION LEVEL

Figure 6. Adjustment Curve
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€9 Capacitor, .05 mfd £ 5%, 200V (SE1 17w R12,13 Resistor, 10Q % 5%, 1/4W (A.B.)
503J) R14 Potentiometer, (ALTEC 41417-1)
CR1 Diode (1N456A per ALTEC Dwg. 8668) R15 Resistor, 2.4KQ + 5%, 1/4W
. / il Piug, 11-pin (Amphenol 86-CP-11) R16 Resistor, 3.9KQ £ 10%, 1/4W (A.B.)
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Figure 7. Schematic 481A Equalizing Amplifier



489A COMBINATION PREAMPLIFIER /POWER AMPLIFIER

Figure 1. 489A Combination Preamplifier/
Power Amplifier

FUNCTION

The function of the ALTEC 489A Combination Preamplifier/
Power Amplifier is to provide gain on voice-frequency circuits
for speech or program transmission.

SPECIFICATIONS

Type: Solid-state, plug-in, voice-frequency
telephone preamplifier/power amplifier
combination. Class A-B operation.
600 ohms +10% or 24,000 ohms nominal
Not less than 4 ohms

+1 dB from 200 to 6000 Hz (relative to
1000 Hz)

Gain: 63 dB +1 dB (600-ohm input impedance
from 600-ohm source)

47 dB +1 dB (24,000 ohms bridging 600-
ohm line)

Less than 2% THD at 2W

2W into 4-ohm load (speech or program)

Input Impedance:
Load Impedance:
Frequency Response:

Distortion:
Power Output:
Power Input
(Maximum): 0 dBm

Noise Level: More than 60 d B below full 2W output
Input Return Loss
(at 600 ohms): 23 dB from 200 to 6000 Hz
27 dB from 300 to 3000 Hz
30 dB from 800 to 2500 Hz

Sensitivity: To produce 2W into 4-ohm load —
-30 dBm at 600-ohm input
-14 dBm at 24,000-ohm input bridging
600-ohm line

Gain Control: Potentiometer — continuously variable

from 0 dB to 63 or 47 dB
Operating Voltage: =24 to =26V dc or -48 to =52V dc
Operating Current —
Maximum (2W)
Condition:

|dle Condition:

180 mA at =24V dc or 190 mA at -48V dc
5mAat =24V dc or 16 mA at -48V dc

il ALTEL

N LANSING

ALTEC DIVISION OF 77V LING ALTEC. INC.

1515 S. Manchester Ave., Anaheim, Calif. 92803

SECTION |
SIDE REAR
| (o= |
o 1-5/8" |
L —0|
1
4-5/8" 13/}6"|<—
50 ~—1-5/8"—>
5-1/2" ,

Figure 2. Dimensional Drawing

Up to 55° C (131° F)
Amphenol 86-CP-11 plug (mates with
Amphenol 78-511 socket)

Temperature Range:
Type of Termination:

Dimensions: 1-5/8" Hx 1-5/8" W x 5-1/2" D (see
Figure 2)

Finish: Cadmium plate with dichromate finish

Weight: 16 ounces '

Mounting Facilities: ALTEC S-19 Loudspeaking Telephone
System

ALTEC 7305 Mounting Panel
ALTEC 7316A Mounting Panel
ALTEC 12910 Mounting Panel
ALTEC 13227 Mounting Assembly
ALTEC 14115A Mounting Assembly
ALTEC 42399A KTU Mounting

DESCRIPTION

The ALTEC 489A Combination Preamplifier/Power Amplifier is
a solid-state plug-in unit. It is designed for use with voice-
frequency circuits in telephone and other communications equip-
ment where speech or program transmission isrequired. The am-
plifier can be operated from a =24 to -26V dc or -48 to -52V
dc central office battery supply. It will provide two watts of
output power to a four-ohm load. The current drainat full out-
put (2W) is 180 mA with =24V dc input or 190 mA with -48V
dc input. The current drain with no signal applied (idle con-
dition) is 5 mA at =24V dc or 16 mA at -48V dc.

The circuitry of the 489A amplifier (see Figure 3) hasbeen de-
signed tominimize the effect of RF radiation from nearby relays,
stepping switches, battery supply spikes, etc. Negative feed-
back isused toreduce distortionand stabilize gain. The ampli-
fier provides asignal with lowdistortion — less than 2% THD —
across the band from 200 to 6000 Hz and can thus be used, for
audio distribution via splitting networks or for loudspeaking
telephone systems or for other circuits where audible output is
required.

Spepiﬁcations and components subject to change without
notice. Overall performance will be maintained or improved.
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APPLICATION

The 489A amplifier is used incircuits requiring up to two watts
of continuous speech or program transmission power. |t is ca-
pable of delivering continuous-duty tone; but because of heat
dissipation problems, the unit must be derated when it is oper-
oted in ambient temperatures greater than 25° C (77° F) or when
it is operated in the 48V dc mode. Maximum allowable power
for continuous-duty operationcan be obtained from Figure 4 or
by calculation from the following equations.

(1) 24V dc operation: P=2 - %7_71

(2) 48V dc operation: P=1.25 - 0-77
72
Where: P is in watfts
T is ambient temperature of intended installation
area in °F.
2.04—
24V OPERATION
£ 15—
Ed
z
E1.0—
48V OPERATION
0.54—
N B R
: 1

77 87 97 w7z 1z
AMBIENT TEMPERATURE IN °F

127131

Figure 4. Power Derating for Continuous-Duty Operation
OPERATION AND INSTALLATION

The 489A amplifier may be installed in any ALTEC mounting
facility containing an Amphenol 78-S11 socket; typical mount~
ing facilities are specified above. The 489A amplifier depends
on the polarity of the supply voltage for proper operation. Prior
to installing the amplifier in its intended mounting socket, the
socket should be wired inaccordance with Table 1. The ampli-
fier should thenbe carefully inserted to prevent possible damage
to the locating key or pins of the plug and/or socket.

Table 1. Socket Wiring Connections

Function Pin Connections
600-ohm input 1 and 2
24,000-ohm input 2and 5
OQutput 3 and 4
Battery Positive 9

Battery Negative (-24V) | 10 (also strap 6 to 7)

Battery Negative (-48V) | 8 (also strap 7 to 10)

The gain control is on the front panel and provides a range of
63 dB or 47 dB, depending on the type of application. To ad-
just the gain, the locknuton the control must be loosened. The
output level can be monitored with asuitable meter at connec-
tor pins 3 and 4. After adjustment is completed, carefully
tighten the locknut and recheck the gainsetting to make certain
the control shaft has not been disturbed in the tightening pro-
cess.

MAINTENANCE

To achieve restoration of service if amalfunction occurs, remove
the unit from the mounting panel with an ALTEC extractor tool
and install areplacement unit. Adefective unitmay beserviced
locally but itshould be returned to ALTEC forrepair. Toremove
the unit from its protective cover, remove the two screws and
plate from the rear (plug end), then withdraw the unit from the
front. For factoryservice, contact the Order Manager — Tele-
communications Products, ALTEC, 1515 South Manchester
Avenue, Anaheim, California 92803 to obtain necessary ALTEC
authorization documents to expedite repair and return of the unit.
The unit should then be returned with the documents to ALTEC.
For additional information or technical assistance, call (714)

774-2900, or TWX 910-591-1142,

PARTS LIST

Reference Ordering Name and

Designator Number Description

C1 15-06-109828-01 Cap., 0.25 yF +5%, 100V

C2,4 15-01-112803-01 Cap., 160 pF, 40V

Cc3 15-01-107221-01 Cap., 5 pF, 25V

C5 15-02-107046-01 Cap., 0.002 pF +20%, 100V

cé 15-01-112804-01 Cap., 470 pF, 25V

Cc7 15-06-051234-02 Cap., 0.1pF +5%, 100V

CR1 48-01-109849-01 Diode, Zener, 25V +5%,
400 mW

J1 21-01-100748-01 Plug, 11-pin

Q1 48-03-101098-01 Transistor

Q2 48-03-041342-01 Transistor

R1,2 47-01-102179-01 Res., 22K Q +10%, 1/4W

R3 47-01-100480-01 Res., 820K Q +10%, 1/4W

R4,6,8,10,13 47-01-102181-01 Res., 33K Q £10%, 1/4W

R5 47-01-102175-01 Res., 10K Q +10%, 1/4W

R7 47-01-102157-01 Res., 330 Q +10%, 1/4W

RS 47~01-100479-01 Res., 680K Q +10%, 1/4W

R11 47-01-100474-01 Res., 330K Q +10%, 1/4W

R12 47-01-102159-01 Res., 470 Q +10%, 1/4W

R14 47-01-105306-01 Res., 22 Q +10%, 1/4W

R15 47-01-102330-01 Res., 10 Q £10%, 1/2W

R16 47-01-102359-01 Res., 2.2K Q +10%, 1/2W

R17 47-06-014395-01 Pot., 1.68K Q +10%

T1 56-05-015417-01 Transformer, input

T2 56-07-016756~01 Transformer, output

Ul 17-01-041633-01 Integrated circuit






2227A
TRANSISTOR AMPLIFIER
TELEPHONE REPEATER TYPE

2227A Transistor Amplifier

SPECIFICATIONS

Normal Frequency
Response:

Extended Frequency
Response (By "U"
Link Transfer):

Distortion:

Power
Maximum OQutput:
Input:

Maximum Gain

at 1000 Hz:

Minimum Gain:

Operating Voltage
(By |IU|| Lmk

Transfer):

ALTEL

LANSING®

+0.25 dBto -0.5 dB, 300 to 10,000 Hz

+0.25 dB to -1.25 dB, 200 Hz relative
to 1000 Hz

-11.5 dB at 50 Hz relative to 1000 Hz

+1.0 dB at 70 to 10,000 Hz
-3.0dB at 50 Hz relative to 1000 Hz

Less than 2.0% THD, 70 to 6000 Hz at
+10 dBm and below

Less than 1.0% THD, 200 to 6000 Hz
at +15 dBm

+19 dBm at 1000 Hz
-17 dBm at maximum gain at 1000 Hz

35dB +1dB (Normal Frequency Response)
36 dB +1 dB (Extended Frequency Re-
sponse)

0 dB to-2.0dB

24 or 48V dc

A Division of 77 Ling Altec, Inc.

Operating Current:

Impedance, Input:

Impedance, Output:

Noise Level:

Monitor:
Simplex:
Mounting:

15-pin (male
connector)

Dimensions:
Finish:

Weight:

1515 S. Manchester Ave., Anaheim, Calif.
New York

18 milliamperes dc +2 millampere
600 or 1200 ohms

600 or 1200 ohms

(Wiring options on mounting receptacle)

-65 dB at maximum gain (600 ohm input
termination)

Output bridging test jacks on front panel

100 milliamperes maximumwith 5 milli-
amperes maximum out-of-balance

To mate with customer furnished 15-pin
receptacle (Amphenol 126-150 or
Continental 14525L5)

1-21/32" x 1-23/32" x 6-15/16" overall

Cadmium plate with iridite overcoat

16 ounces

Specifications and components subject to change without
notice. Overall performance will be maintained or improved.

CP-117-1K

AL-1601
Litho in USA
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Dimensional Drawing

DESCRIPTION

The ALTEC 2227A Amplifier, designed as asubstitute or equiva-~
lent item having mechanical and electrical compatibility with
the 227 type Amplifier, utilizes a similar 15-pin connector for
the circuit functions.

The design of the ALTEC 2227A Amplifier provides the following
features:

(a) Dual voltage.

(b) Normal or extended low frequency response.

(c) Protective devices to guard against high voltages.

(d) The effects of pulsing transients are minimized.

(e) Minimizes gain variations at elevated temperatures of
up to 150°F.

(f) Has a single gain control .

The option for the Normal/Extended LF response is obtained by
"Y' link transfer through the appropriate cut-out in the cover.
The option for operating voltage selection of either 24 or 48
Volt operation, issimilarily obtained by "U" link transfer
through the appropriate cover cut-out.

The amplifier circuit incorporates three silicon type transistors
and employs negative feedback to reduce distortion and to
stabilize gainwithin 0.15 dB of change for a 25% reduction in
supply voltage. With the gain control set at maximum, the
ALTEC 2227A Amplifier is capable of receiving an input level
of one (1) milliwatt without transistor damage .

The power output is adequate for a maximum of a +10 VU level

to the toll or other switching equipment for transmission purposes .

An ambient temperature increase from normal up to 150°F
changes the output impedance less than 1.5%.

Center taps are furnished on input and output transformers for
a maximumsimplex current of 100 milliamperes, with a permis-
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sible five milliampere out-of-balance current. The input and
output transformer longitudinal balance is sufficiently high that
normal noise requirements can be met without the use of a mid-
point ground.

The frequency response feature which permits normal or extended
operation, gives optional use for ordinary VF transmission or,
witha minimumof circuit changing, for digitized speech voice
coding use requiring the improved VF response .

AMPLIFIER CONSTRUCTION

The ALTEC 2227A Amplifier consists of eight printed circuit
boards or wafers, four support rods, a front panel, intercon-
necting bus leads, rear connectors, and a cover. Seven of the
eight wafers are positioned by the four cover support rods and
the eighth is part of the rear connector plate assembly, which,
with the front panel, locates the rods.

The separate printed circuit wafer assemblies are interconnected
with bare tinned copper wire of #20 gage which is soldered at
each wafer, to circuit requirements. The soldering of the bus
leads imparts rigidity to the assembly, making a unit of rugged
construction, not easily damaged.

The inner assembly of wafers, rods and bus leads slides into the
cover and is secured by two screws at the connector end of the
unit.

Slots are furnished in the cover to give access for the changing
of the operating voltage, or the changing of the low frequency
response . This is accomplished by moving a "U" link to an
alternate position. The cover is suitably engraved to indicate
which slot gives access for voltage and/or frequency response
change .



The cover has front extension tabs which permit removal of the
amplifier from its mounting socket with the aid of an extractor
tool .

APPLICATION

The ALTEC 2227A Amplifier can be used with any 227 type
Amplifier mounting, having a 15-pin receptacle. It is com-
pletely compatible as regards equalization, gain, operating
voltages, input and output impedances with existing 227 type
Amplifiers and has onlya single potentiometer for gain adjust-
ment. :

The amplifier may be used where a relatively flat frequency
response is required, as in data transmission, or alternatively,
in VF speech transmission where low frequency attenuation
may be desirable .

Because of the good battery isolation and noise rejection factor,
the amplifier may be applied with advantage in locations where
dialing transients from adjacent circuits may give rise to
cross—talk effects via the rack common power source .

INSTALLATION

The ALTEC 2227A Amplifier is a transistorized unit and is de-
pendent upon the polarity of the power supply for its operation.
Prior to installation, a check should be made to determine
that the positive polarity is present on pins 7 and 15 and that
negative polarity is present on pin 14 of the mounting shelf.

The 2227A Amplifiershould be inserted into itssocket carefully
to prevent damage to the pins of the plug connector.

MAINTENANCE

The 2227A Amplifier is of the plug-in type. In the event of a
malfunction, an extractor tool should be used to remove the
unit from the mounting and a replacement amplifier inserted.
The defective amplifier may be serviced locally or returned to
the manufacturer for repair.

PARTS LIST

Reference
Designator

Ci
Cc2

Cc3
C4,5,6

c7
C8,9
C10
cit

Cl12

CR1
CR2
CR3,4
J1
J2,3

Q2,3
R2
R3

R4

R5

R6

R7

R8

R9

R10
R11
R12
R13
R14
R15
R16,18
R17
R19,20
R21

T1

T2

Name and
Description

Capacitor, 0.6 uF, 100V, 5% (SEl 1294)

Capacitar, 3 uF, 25V (Callins 1.85 ASD 325 with
sleeving or equivalent)

Capacitor, 0.008 uF, 300V (Hopkins PO 0083
wF or equivalent)

Capacitor, 5 pF 25V (Callins 1.85 ASD 5.25 with
sleeving or equivalent)

Capacitor, .002 Ceramic Disc +20%, Z5U or 25F

Capacitor, .001 Ceramic Disc £20%, Z5U or 25F

Capacitor, .005 Ceramic Disc £20%, Z5U or 25F

Capacitor, 200 pF, 25V (Callins 13.85 PSS 200.25
or equivalent}

Capacitor, 100 wF, 3V (Callins 4.85 ASD 100.3
with sleeving or equivalent)

Diode (1N456)

Diode (Diodes inc., 525)

Diode, Zener 13V, 10% (LPM13 or D12488)

Plug, (Continental KS 14524-19)

Socket, 3~pin {Cinch 203/91/03/029)

Transistor (2N4062 T)

Transistor (Motorola MPS 6519)

Resistor, 562 Q, 1%, 1/8W Ohmite .312 x .093)

Potentiometer, 1.68K Q, +2% "Z" Taper, PC
leads, 3/8" Split Locking Bushing, 1/16" Slotted
Shaft (Clarostat Series 63M)

Resistor, 732Q, 1% 1/8W (RN60D)

Resistor, 8.2K Q, 5%, 1/4W

Resistor, 12K Q, 5%, 1/4W

Resistor, 33K Q, 5%, 1/4W

Resistor, 31.6 Q, 1%, 1/4W (RN60OD)

Resistor, 270 Q, 5%, 1/2W

Resistor, 1.2K Q, 5%, 3W

Resistor, 1210 Q, 1%, 1/8W (RN60D)

Resistor, 15K Q, 1%, 1/8W (RN6OD)

Resistor, 120 Q, 5%, 1/4W

Resistor, 61.9 Q, 1%, 1/4W (RN6OD)

Resistor, 2.4K Q, 5%, 1/4W

Resistor, 22.1 Q, 1%, 1/4W (RN60D)

Resistor, 30 Q, 5%, 1/4W (Ohmite .25 x .090)

Resistor, 180 Q, 5%, 1/4W (Ohmite .25 x .90)

Resistor, 15K Q, 5%, 1/4W

Transformer (ALTEC 4821)

Transformer (ALTEC 16697)
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3. FREQUENCY RESPONSE
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