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SECTION II

THEORY OF OPERATION

1. MECEANICAL THEORY.

The type 26W Limiter A—plifier is constructed on a sturdy aluminum panel
notched to fit any standard relay rack or cabinet. It requires fourteen
inches of vertical mounting space. The components are mounted on a vertical
chassis using an inside-cut type of construction. All wiring and components
are accessible upon remcval of a rear dust cover. The dust cover is provided
with snap fasteners and requires no tools for removal.

2. ELECTRICAL THEORY.

a. GENERAL. - The sigral channel of the 26W is composed>of an input
voltage amplifier, a limiter cirenit, an interstage voltage amplifier and
a push-pull Class A outgut amplifier stage. Refer to Figure 2-1.

b. INPUT AMPLIFIER., - The input line is transformer coupled by T10l to
a Type €N7 tube V10l employed as a voltage amplifier. Bias is obtained
by means of the voltage drop across a resistor R113 in the cathode circuit.
Refer to Figure 2-2.
e o 584 A
c. LIMITER CIRCUIT. - The limiter circuit employs a Type 6@?6T¢b tube,
V102, and a Type 6H6GT/G tube, V106. The Type 6N7GT/G tube is connected
in & double resistance tridge circuit with the triode sections acting as
the variable legs of the bridges. The double bridge circuit provides
proper termination for tze balanced output of the input amplifier. OCns
bridge circuit consists cf resistors, R118, R119, R123 and one triode section
of V102. The second bridge consists of resistors R120, R121, R124 and
the remaining triode section of V102. When the values of R123 x R119 =
R118 x (the plate resistance of the vacuum tube leg of the bridge) and the
values of R120 x R124 = 121 x (the plate resistance of the vacuum leg of
the bridge), the loss across the bridge will be very high and only a very
small portion of the output voltage of the input amplifier will be permitted
to reech the primary windings of the coupling transformer T102. If, however,
the resistance of one leg of the bridge is very high compared to the other
three legs, the bridge will be unbalanced and the loss in the circuit wiii
be small. The limiter ccantrol circuit employs a 6H6GT/G tube, V106, as a
full wave rectifier connected in the primary circuit of T103. Voltage is
applied to the plates of V105 through coupling condensers C1l07 and ClO08.
As the audlo level is increased, the voltage in the primary circuit of T103
increases, resulting in an increase of current flowing ir the rectifier
2ircuit. The current flowing through the rectifier, V106, develops a volt-
age acrcss R152 which varies directly with the flow of current through the
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rectifier and is oppusite in polarity tc the fixed bias that appears on the
resistor. Tae sum cf the fixed bias voitage =znd the developed voltage gives

a voltage that is less negative than the fixed bias ordinarily applied to

VIC2 and the result is a greater flow of current through the limiter tube.
Increasing the flow of plate current through V102 results in a lower plate
resistance and the resistance of the vacuum tube legs epproaches the value
that is necessary to tclance the bridges. The loss across the bridge increases
rapidly as balance is approached and as a result less voltage is permitted to
reach the pricary of the transformer T102.

The time reguired for the gain reducticn to become effective upon appli-
caticn of a large input signal is detercined by the charging rate of C109.
A tipe interval of 0.1, 0.3, 1.0, 3.0, cr 10 miiliseccnds may be selected
by the operation of S101, which connects a resistance of the proper value,
R138, R139, R1LO, or Rlhl, in series with CL09.

INPUT INTERSTAGE ouTPUT
LIMITER )
AMPLIFIER AMPLIFIER AMPLIFIER
LimITER
CONTROL

Figure 2-1. Functicnal Block Diagram

INPLT

Figure 2-2. Input Amplifier Circuit



THEORY OF OPERATION SECTION II

The time required for the gain to return to normzl after the input signal
level has been reduced is determined by the discharge time of C1l09 through
resistors Rik2, and/or R143, R14k, R145 and R146. The proper resistance
value to give a release time delay of 0.1, C.5, 1, 2.5 or 5 seccnds may be
selected by the operation of S102.

d. OUTPUT AMPLIFIER STAGES. - Refer to Figure 2-4. An interstage trans-
former, T102, ccuples the limitei to an interstage voltarce amplifier using
a 6N7 tube, V103. Bias for this stage is obtained by means of a voltage
drop across resistor R125 in the cathode circuit.

The cutput amplifier stage uses two 1€21 tubes, V1O4 and V105, connected
as triodes in push-pull Class A operation. The input is resistance coupled
through a transformer T103 to the output load terminals. Tape on the pri-
mary windings of T103 provide a source of voltage for the limiter control
circuits.

e. METERING CIRCUITS. - The arrangement of the metering circuits provides
a2 continuous visual indication of operating conditions. Refer to Figure
2-6. The meter, MiOl, may be connected to measure any one of the following
by the operation of the rmetering selector switch 5103, (A) amount of com-
pression, (B) input amplifier cathode current, (C) interstage amplifier
cathode current, (D) V104 cathode current, (E) V105 cathode current and
(F) plate supply voltage. The resistors, R1lk, R122, R126, R13L4, R135, are
used as meter shurnts when measuring the cethode currents. A series )
multiplier resistcr, R150, is used when measuring the plate supply voiiage.
A VU level indicator, M102, is connected across the output load termirals.
A range multiplier, R137, is provided. The output level of the amplifier
is obtained by adding the setting of the OUIPUT LEVEL attenuator algebraically
to the reading of the scale of the VU level irdicator M10l. For example,
if the OUTPUT LEVEL atteruator is set on 10 and the meter swings up to -3
on its scale, the output level is plus T VU.

f. POWER SUPPLY CIRCUITS. - The power supply is self contained. Refer to
Figure 2-5. A 5V4G tube, V10T, is exployed as a full wave rectifier. The
filter system consists of L1101, L102, Cl110, Ciil, Cll2. A fixed btias voltage
for the limiter circuit is obtained from the voltage drop across R149 and
filtered by R151 and C113.
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BECTION III

INSTALLATION AND INITIAL ADJUSTMENTS

1. INSTALLATION.
a. PRELIMINARY.

(1) UNPACKING. - All equipment supplied with the Type 26W unit is
shipped in one crate. The crate is marked with arrows to indicate the
upright position. Remove crate cover only. Use a nail puller to remove
nails, a bar or hammer may damage the equipnent within. Remove all packing
material and 1ift unit out carefully. Inspect unit for loose screws or
bolts. Be certain all controls, such as switches, dials, etc., work
properly. All claims for damage should be filed promptly with the trans-
portation company. If a claim for damage is to te filed, the original
packing case and material must be preserved.

b. INSTALLATION PROCEDURE,

(1) MOUNTING. - Place the unit in position in a Collins Type 19G-3
cabinet or similar standard relay rack cabinet.

(a) Secure the unit with hexagon or rcund head screws and flat
washers. The coval head screws =2nd cupped washers often used, are not
satisfactory.

(2) POWER AND AUDIO LINE CONNECTIONS. - The input, output and power
source terminal strips are located at the rear lower edge of the chassis
and are accessible upon removal of the dust cover.

(a) Remove rear dust cover. It is provided with snap fasteners
and no tools are required.

(b) Connect the incoming line to the <wo terminals on the INPUT
terminal strip. This line should be completely shielded to prevent

hum pickup.

(c¢) Connect the outgoing line to the two terminals on the OUTPUT
terminal strip.

(&) Connect the power leads to a 105 - 125 volt, 50/60 cycle, single
phase power source. These leads should be at least equivalent to No. 16
B & S.
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(e) An input attenuator strip located in the lower left-hand corner of
the chassis provides three different input impedances. Refer to Figure 3-1.
Interconnect the proper terminals to give the desired impedance.

(3) INSERTING TUBES. - Open the tube access door located in the front panel
v turning the door button ccusterclockwise. Refer to the tube locating diagram.
Figure 5-1. Insert tubec in theilr proper sockets.

2. INITIAL ADJUSTMENTS,

a. GENERAL. - After power and audio line connections have been made, the
equipment is ready for operational adjustments. The following paragraphs
explain the functions of the controls and the adjustments necessary in placing
the equipment in operating condition.

b. CONTROL FUNCTIONS. - The following operating controls are located on the
front panel. Refer to Figure L-l.

(1) INPUT LEVEL. - A step by step attenuator located in the grid circuit
of V101l. It is adjustable in 30 steps of 1 db each.

(2) METER SELECTOR. - Operation of the meter selector kncb connects MOl
in any one of the following circuits: (A) limiter cathode, (B) input amp-
lifier cathode, (C) interstage amplifier cathode, (D) push-pull cutput amp-
lifier cathode, (E) push-pull amplifier cathode, (F) plate voltage.

(3) VOLUME UNITS. - A 4-24 VU attemuator, R137, serves as a range multiplier
for M102.

(4) OUTPUT LEVEL. - A step by step T network attenuator, R136, is located
in the output circuit of the push-pull class A amplifier.

(5) The following adjustments are located at the rear of the chassis and
are accessible upon removal of the dust cover. Refer to Figure 3-2 and Figure

. 3-3.

(a) LIMITER BALANCING. - This adjustment is a dual variable resistance
located in the plate circuits of the limiter tube V102.

(t) OPERATE TIME. - Tho proper resistance - capacitance circuit is
‘selected by S101. Operate time is adjustable in steps of 0.3, 1.0, 3.0, or
10.0 milliseconds. . ' - o S .

(c) RELEASE TIME. - The limiter release time is adjustable in steps of
0.1, 0.5, 1.0, 2.5 or 5 seccrda hy operation of switch S102.

(d) NORMAL - TEST SWITCH., - Operaticn of switch, S104, produces a tren-
sient current for checking the limiter balance.

10
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INPUT CONNECTIONS
A. FOR 200 OHM LINE
(1) REMOVE STRAP FROM | TOE, 2 TO H.
(2) CONNECT 1 TO B, 2 TOC,F TOE, G TO H.
(3) CONNECT ETOF, G TO H.
B. FOR 600 OHM LINE — USE AS FURNISHED.
C. FOR 10,000 OHM BRIDGING.
(1) REMGVE STRAP FROM I TOE, 2 TO H.
(2) CONNECT 1 TO A, 2 TO D.
D. FOR LEVELS EXCEEDING OVU.
(1) REMOVE STRAP FROM E TO N, H TO Q.
(2) CONNECT NTOL,ETOJ,H TOK, M TO Q.

Figure 3-1. Input Atteauator Counanectiicns
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c. PRINCIPLE OF OPERATION. - Tae Type 26W equipzent is a general purpose
program explifier incerporating a means of peak arplitude control. It is

&

designed fcr use in any AM or FY speech input instaliation.

d. £NERGIZING THE EQUIPMENT, - The initial electrical adjustments are out-
lined in the following paragraphs.

(1) LDOITER BALANCE. - The limiter balance adjustzent and NORMAL - TEST
switch are lccated at the rear cf the chassis. The rear dust cover should be
removed.

(a) Apply power to the amplifier.

(b) Place the INPUT LEVEL control in the OFF position.

(¢) Set OUTPUT LEVEL control to 30 (maximum clockwise position).
(d) Set VOLUME UNITS CONTROL to k4.

(e) Adjust OPERATE-TIME control to the 0.1 millisecond position.
(f) Adjust RELEASE TIME control to the 0.1 second position.

(g) Srnap the NORMAL-TEST switch several times, while rotating the limiter
2zlance control, a position should be found where the OUTPUT LEVEL meter needle
will indicate a minimum deflecticn when the switch is operated.

NOTE

Some selection of tubes V101l and V102 may be necessary for best results
in balancing. '

(2) GAIN CONTROLS., - Because two gain controls are provided and since the
input-output relation is not lirear over part cf the cperating range, the
cethod of adjusting the controls differs from that of the conventional amp-
lifiers. Tre following is e convenient method which may be used if desired.

(a) Turn INPUT LEVEL to the OFF cxtireme, extreme counterclockwise
position.

(b) Turn OUTPUT LEVEL to caximum, extreme clockwise position.

(¢) Apply power to amplifier.

(d) Turn meter selector kmob to position A, limiter cathode current.

(e) With the audio signal applied to input terminals of amplifier,
advance input control until there is a slight indication on meter, M1Ol.

The amount cf cathode current depends on the amount of gein reduction in effect.
This can be contrclled with the INPUT LEVEL control.
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(f) Advance OUTPUT LEVEL until the desired output is obtained, as
indicated by the v:iume indicator rceter, modulator meter, etc.

3. AMOUNT OF CONTROL.

The maximum amount of automatic ccntrol which the Type 26W amplifier can
provide is equivalent to about 20 ¢b reduction in gain. This limit gives
a wide margin of safety under practically any cuadition of operation.

In voice or communication service, it may be found desirable to use a
high degree of control with a short release time. In high quality broad-
cast service, however, a slow release time is desirable. The recommended
settl the timing controls is C.3 millisecond LIMITER OPERATE time and
2.5 seconds for the LIMITER RELEASE e. The compression sho 1d

to 5 db or less under tvnical bprogram conditions.

OPERATE TIME RELEASE TIME q
a3 9 30 90 23 ,;’5&‘.
ol 0 > s0 o\
S > O ]
ooy
MILLISECONDS SECONDS
LTI T T LTI T - B STt LT . . B 6 -
Figure 3-2. Operate and Release Figure 3-3. Normal Test Switch

Time Controls

It should be clearly understood taat the Type 26W Limiting Amplifier
cannot replace the control operator in broadcast service. The Type 26W
- does supplement his efforts, and makes for a better regulated program by
reducing the bad effects of sudden kigh signal amplitudes which the
operator cannot control. If the OPERATE TIME is set at the 0.1 -

second posjtion, the le]
that _outages caused by modulator overload qQgg;g_hg_almggﬁ_ggmp;ggglx

eliminuted.
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