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GUARANTEE

The equipment described herein is sold under the following guarantee:

Collins agrees to repair or replace, without charge, any equipment, parts, or accessories which are de-
fective as to design, workmanship or matcrial, and which are returned to Collins at its factory, transportation
prepaid, provided

(a) Notice of the claimed defect is given Collins within one (1) year from date of delivery and goods are
* returned in accordance with Collins' instructions.

(b) Equipment, accessories, tubes, and batteries not manufactured by Collins or from Collins' designs
are subject to only such adjustments as Collins may obtain from the supplier thereof.

{c) Nc equipment or accessory shall be deemed to be defective if, due to exposure or excessive moisture
in the atmosphere or otherwise after delivery, it shall fail to operate in a normal or proper manner.

oW

-

Collins further guarantees that any radio transmitter described hereir. will deliver full radio frequency power
output at the antenna lead when connected to a suitable load, but such guarantee shall not be construed as a
guarantee of any definite coverage or range of said apparatus.

The guarar.tee of these paragraphs is void if equipment is altered or repaired by others than Colline or its
authorized service center.

No other warranties, expressed or implied, shall be applicable to any equipment sold hereunder, and the
foregoing shall constitute the Buyer's sole right and remedy under the agreements in this paragraph contained.
In no event shall Cullins have any liability for consequeniiai damages, or for loss, damage or expense directly
or indirectly arising frcm the use of the products, or any inability to use them either separatelyor in combinatica
with other equipment or materials, or from any other cause.

HOW TO RETURN MATER!AL OB EQU'PMENT. If, for any reason, you should wish to return

material or equipment , whether under the
guarantee or otherwise, you should notify us, giving full particulars including the details listed below, insofar as
applicable. If the item is thought to be defective, such notice must give full information as to nature of defect
and identification (including part nuniber if possible ) of part considered defective. (With respect to tubes we
suggest that your adjustments can be speeded up if you give notice of defect directly to the tube manufacturer.)
Upon receipt of such notice, Collins will promptly advise you respecting the return. Failure to secure ouradvice
prior tothe forwarding of the goods or failure to provide full particulars may cause unnecessary delay in handling
of your returned merchandise,

ADDRESS: INFORMATION NEEDED:
Collins Radio Company (A) Type number, name, and serial number of equipment
Sales Service Department (B) Date of delivery of equipment
Cedar Rapids, Iowa (C) Date placed in service

(D) Number of hours of service

(E) Nature of trouble

(F) Cause of trouble if known

(G) Part number ( 9 or 10 digit number) and nameof part
hought o be causing trouble :

(H) Item or symbol number of same obtained from parts
list or schematic

(I) Collins' number (and name) of unit sub-assemblies
involved in trouble

(J) Remarks

When ardering replacement parts, you should direct
HOW TO ORDER REPLACEMENT PARTS. your order as indicated below and ;urnish the following

information insofar as applicable. To enable us tc give you better replacement service, please be sure to give
us complete information. '

ADDRESS: INFORMATION NEEDED:
Collins Radio Company (A) Quantity, required
Sales Service Department (B) Collins' part number (9 or 10 digit number ) and de-
Cedar Rapids, lowa ’ scription
(C) Item or symbol number obtained from parts list or
schematic

(D) Collins' type number, name, and serial number of
principal equipment
(E) Unit sub-assembly number (where applicable)



Addenda

26W-1 Limiting Amplifier Book
(520 9291 00) DEC 19 1257

This =3d3endsa describes a recent tube type charnge along with several resistor
chonges. It also 2dds scme Installation rnotes and ar adjustment procedure. The
adjustment procedure supersedes a procedure given in the irstruction dook.

In 21l equiprents serial number 492 and higher, the tube V102 has been
changed to = type 53814A. Several resistor changes have been made to accomodate
this new tube. All parts lists changes and ccrrecticns are herewith shown:

Symtol Fuzction Description ' Part Number
M101 Current and METER: 0-5; 0-50; 0-500; 458 0053 00
Vcltage 50 scale divisiors; O-1 ma

de; 2% accuracy +1%; 3"
cquare case.

F119 Liziter Rridge RBESISTOR: Fixed Composition; 745 S68T 00
6500 ohm +10%; 2 watts.
R120‘ Limiter Bridge RESISTOR: Same as ref R119.
RiklL Limiter Time Deleted.
Ccnstant
R1L4S Limiter Time RESISTOR: Fixed Composition; 745 3499 00
Ccnstant 3.3 meg +10%; 1 watt.
R146 Limiter Time RESISTOR: Fixed Composition; 745 3510 00
Ccastant 5.6 meg +10%; 1 watt.
R155 Transient Vcltage FESISTOR: Fixed Composition; 745 3380 00
Divider 4700 ohm +10%; 1 watt. '
vio2 “Limiter UBE: Type 581La; twin. -253 001300
triode.
X102 Scocket for SOCKET ASSEMBLY: Miniature
V102 nine pin socket end riveted Skl 8172 002

plate assembly.



2-3, 2-6, =na

The atcove tute i $-3. Trere is a new,
up-to-date main schermztic, 3 “hv, te this eddernia. The tzbles on
rages 2 end 20 shculd te ccrrected tc shcw the above tube change.

Most of the folicwing material is cof supplementzl nature, hewever, the

ALANCING PROCEDURE shown here should be used in place of the cne given in the’

instructicn bock cn page l2.
1. INSTALLATICH NOTES:

Ascertain the level cf the zudic s
2€7-1 with the studic eguirment in ncrmal ¢
Censcles, as delivered, supply +16VU to the when the conscle VU meter reads
"Zero VU". The Collins £1ZE and 21ZF Censcl as delivered, supply +8 VU to the
lire when the conscle VU meter reads "Zerc VU". Lcrmal studic program operation
wculd be with the ccnscle VU meter peaking at "Zero VU" or 1CC cn the percent scale.

rng de_ivered tc the input of the
cn. Toe Cellins 212A end 21cB

i
al

If the 26w-1, =as delivered, i frcem the console,
es is scmetimes ccormon in staticns e in the same
tuilding, it will result in lack ¢ ¢t centrol of the
c€7-1. With such a sez-up the inp il nzve to be cperated
cn thz first step cr recarly turred limiting as evidenced
ty the lluAthg meter zcting vicle gain control is Just

barely "cracked".

The ebove dces nct beccme a prctlem where the ccnscle is lcocated in a studio
remote from the 2€W-1, where the input tc the telephcne lines must be held to
"Zero to +8 VU".

'

The obvious need in the "one building" cperaticn is to lcwer the ccnsole
audic attenuating pzd between the ccnscle and 26W-1

cutput level by adding en audi

Liziter. Refer tc the Type 26W-1 ccoplete schematic, figure 7-3 and to figure

3-1, and note that a 22 db pad is bulilt in but nvt ccrnnected =s delivered. This

can irply the needcd s i alternate, a

ook stcrs can be e cf the ccnsole
ccnnect d. The 2CDB
mcst in

2. ROUTIKE OPERATION:

The following procedure is based on these assumptions:

a. The limiter has just been delivered frcm the factery and.
irstalled per Secticn III ¢f the instruction book.

b. The limiter has teen previcusly installed and talanced per
balancing prccedure, as explained later in paragraph 3. of
this addenda.

Start out bty turnizg teth OUTPUT and INPUT LEVEL ccntrels of the limiter
(extreme counterclcckwise positicns). Set the MZTER SELECTOR switch on
pcsition "A" and the VOLUME URITS switch on 10. Set the OPERATE TIME switch at

1.0 milliseconds and the "RELEASE TIME" switch at 2.5 seconds.



Feed program material cr music from the conscle at the normal level that
the contrcl room operators will be using. This would be with the console VU meter
peaking at 100 percent. Taking into consideraticn the previocus installation items
covered, tkc signal at the input to the 26d-l will be peakirg somewhere between
-5 and +8 vu.

Gradusily increase the 26w-1 INPUT LEVEL contrcl until the 100 percent peaks
cn the cczsole output meter result in 5 to 6 db of limiting, as indicated on left
hand meter, (approximately 1/5 scale).

Leeve the OUTPUT LEVEL of the 26W-1 turned off. Turn cn the transmitter and
adjust fcr normal RF output. Adjust the modulation monitor cerrier input controls
in the ncrmel manner, being sure to adjust the tuning control accurately to a peak
before carefully adjusting the straight mconitor gain control for the index setting.

Set the "flasher ccntrol” dial on the monitor for 95 percent.

Gradually increase the OUTPUT LEVEL control cf the 26W-1 until the modulaticn
moniter "flasher" Jjust lights with program peaks which result in the 5 to 6 db
liniting peaks previously mentioned.

Adjust the VOLUME UNITS switch to the multiplier setting which results in
comparable action of the 26W-1 output VU meter and the console VU meier at audio
signals btelow the threshold of the limiter. This output meter operation can be

~edjusted ctherwise to suit the individual iikes of the station engineer.

The CPERATE TIME and RELEASE TIME controle can be experimented with as the
engineer gets familiar with the equipment. Some engineers find by experiment that
they like different settings, for their averege type of program, than other
engineers.

3. BALAKCING PROCEDURE: (Use this procedure in place of the one given in par-
agraph d.(1) of page 12.)

Toe first thing that 1s necessary is to be sure tkat the static cathode
currents (no signal) of the 6F6 or 1621 cutput tubes are egual within 2 ma. (two
small meter divisions) as measured with the "METER SELECTOR" switch on positions
"D" and "F" with the "TEST-NORMAL" switech in the "NORMAL" position. The engineer
should go through his stock of output tubes and pair off tubes which meet this
degree of uniformity for future use.

Before going further with the balancing procedure be sure the transmitter
is turned off and ihat the output cf the 26W-1 is terminated with the 600 chm
pad of the transmitter audic input circuit. 1In lieu of this, the line to the
transmitter cen be disconnected and a 600 ohm 10 watt resistor used as & term-
inating load for the 26W-1.

3.1. ADJUSTMENT OF BALANCE CONTROL (R-154)
If an AC voltage is applied to the grids of the limiter stage (V-102) tne

output frcm the amplifier should be zerc because the inphase voltoge on the grids
will cancel out if the system is balanced. In actual practice the output will



drop as the balenced condition is ieached, but will not fall to zero. A
balancing procedure follows:

a. Turn the INPUT ettenuator to OFF, and the OUTPUT attenuator to
"0". Set the METER switch to "F", and the VOLUME UNITS switch
to L.

Apply an AC voltage to the grids of V-102. This can be easily
done by Jurpering one side cof the 6.3 vac filament (V-10L4

pin #7) to the hot side of C-109. This applies 3.15 vac 60
cps to the grids of V-102.

(>

¢. Adjust R-lSh for minimum output as shown on M-102. While
edjusting R-154, turn up the OUTPUT attenuator so a sharp
indication of the dip may be seen for accurate adjustment.
If no dig, or one of 10 db or less is encountered, a new
tube should be subsiituted for V-102.
L. CORRECTIONS TO INSTRUCTION BOOK.
L.1. Change Reference Data on page 2 to read as follows:
Under d. INPUT LEVEL: Change toc read: -30 to +20 dbm.
Under ©. OUTPUT LEVEL: Change to read: -4 to +28 dbm.

Under k. HUM AND LOISE: Chenge to read: 63 db beiov +15 dbm output level.

2 January 1957
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Figure 1-1. Type 26 W Limiting Amplifier



GERNERAL DESCRIPTION ‘ SECTIOR I

SECTION I

GENERAL DESCRIPTION

1. GENERAL.

a. Tnis instructicn bock is to be used as a guide to tke instaliation,
adjustzent, operation and maintenance of the Collins Type Z6W Peak Limiting
Amplirier. Refler to Figure 1-1.

b. Toe Collins Type 26W limiting amplifier is designed for use in any
AM or FM installation where it is desired to control the amplitude of audio
frequency peaks. In transmitter applications it will ‘prevcant overmodulation
by limiting loud audio passages. This limiting action perzits a higher
average modulation level resulting in an increase in the transmission range
or service area of the signal and an increase in the over-all efficlency of
the trancrmitter. When used in conjunction with recording eguipment or public
address systems it prevents overloading ard by raising the average audio
level improves the signal to noise ratio. ‘

c. EQUIPMENT DESCRIPTION.

(1) The Type 26 W is construcced to mount in any standard 19" relay rack
or cabinet such as the Collins Type 19G-2 or 19G-3. A vertical mounting
space of 14" is required. The equipment is assembled on a vertical chassis
in such a manner that all wiring and circuit componeznts are accessible by
removing a dust cover at the rear of the chassis. A hinged door in the
front panel providesaccess to the ‘tubes. A chassis is open at top and
bottem assuring ventilaticn of tubes and transformers.

(2) The Collins 26W is a general purpose program armplifier including
means for preventing the peak cutput signal from exceeding = certain pre-
determined level. Metering facilities provide a continucus visual indication
of operating conditions. A self contained power supply is included in the

zuipment.

2. REFERENCE DATA.

a. The following apparatus is inciuded with each standard shipment.

Collins Overall
Type No. Description - Dimensions Weight
26W Limiting amplifier 14" x 19" x 9" L5 1bs.

520 9291 00 Instruction book



SECTION I GENERAL DESCRIPTION

[ox
)
1
,13('__2
£
Q
2]
&
0
3

JE NSE:  30-15,000 cps 0.5 db.
c¢. INPUT IMPEDANCE: 200 ohms, 600 chms or bridging input.
d. INPUT LEVEL: -30 to 420 V& dim
e, OUTPUT IMPEDANCE: 600 ohms balanced or unbalanced to ground.
£. OUTPUT LEVEL: b to +%8 W. @ 0
g. COMPRESSION RATIO: 20/1 in db above verge of ccmpression.
h., OP:RATE TIME: adjustable 0.1, 0.3, 1.0, 3.0, 1C.0 milliseconds.

i. RELEASE TIME (for 90% gain recovery): adjustable, 0.1, 0.5, 1.0, 2.5
. or 5.0 seconds.

j. DISTCRTION: Harmonic distortion below 1% rms ai any frequency and input
and output level within the above rarng=zs, and with any degree of compression
below 15 db.

kK. HUM AND KOISE: 72-db-below output level for-all-settings of Input and-
output levels €1 . o o i ihen sotasl eell

s TD R T VA

1. POWER SOURCE: 105-125 volts a-c, 50/60 cps, single phase.

3. VACUUM TUBE COMPLEMENT, - The vacuum tubes emplcoyed in the 26W Equipment
are listed below.

Quantity Tube Function
1 6N7 , Input Amplifier
1 Sgiq A Liciter
1 6H6GT/G Limiter Control
1 6NT Interstage Amplifier
2 1261 (6F6) Output Amplifier
1 SV4G Rectifier



THEORY CF OPERATION , SECTION II

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



SECTION II
THECRY OF OPERATION

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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INSTALLATION AND SECTION III
INITIAL ADJUSTMENTS '

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.




SECTION ITI INSTALLATION AND
INITIAL ADJUSTMENTS

(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



SECTION IIT INSTALLATION AND
' INITIAL ADJUSTMENTS

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.



INSTALLATION AND SECTION IIIX
INITIAL ADJUSTMENTS '

(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.
D e ————————
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SECTION IV OPERATION

SECTION IV

OFPERATION
1. GENEXAL
The stzrs cutlined in tkhis section rmay be used as a guide to the rcutine
creraticz of the equipmernt, subsequent to completicn of the initial adjust-

ments. 1% is suggested tkat the operator refer to the Theory of Operation
. section oI this book for a more detailed explaration of the limiter amplifier
circuits. The location of the meters and operating controls is shown in

Figure L-3.
2. ROUTIIE OPERATION.

a. GAIZ! CONTROL., - Because twc gain ccntrols are provided and since the
input-cutzut relation is ot linear over part of the opcrating range, the
method ¢l gain contrel adiustment differs from that of conventicnal ampli-

fiers. Tze focllcwing is a ccnvenient zmethod which may be uced if desired.

Turn INPUT LEVEL to the OFF extreme ccunterclockwise positicn.

-~

1)

(2) Zurn OUTPUT LEVEL to maximum, extreme clockwise.-

(3) Apply power to acplifier.

(4) Turn meter selectcr xnob on position A, limiter cathode current.

(5) with the audio siznal applied to input terminals of amplifier,
advance Izput control until the meter, MiOl, indicates the desired amcunt
of gain r=zducticn. This level wil. determine the frequency of recurrent
limiter cperation and is éependent upcn the type of audio signal.

(6) ~dvance output level until the desired output is obtained, as
indicated by the volume indicator meter, modulator meter, etc.

3. METERING.

The meter circuits provided permit a check on the operation of all ampli-
fier tutes and measurements of plate voltage. The operating currents and
plate vcitage are read on the meter, }:0l, located in the upper left hand
corner ¢ the panel. Individual readings are made by operating the METER
SELECTOR switch. The follcowing table lists approximate values of meter
readings for typical operation.

1k
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SECTION IV OPERATION

Meter

Selector Meter Meter
Switch Circuit Scale Reading
A V102 Cathode 0-15 db 0 to 5 d
B V10l Cethode 0-5 ma 3 ma

c V103 Cathode 0-5 ma 4.3 ma

D V104 Cathode 0-50 ma 25 ma

E Vi05 Cathode 9-50 ma 25 ma

F Plate Voltage 0-500 v. 325 v.

4. USE WITEOUT LIMITER ACTION.

If it is desired to operate the Type 26 W as a program amplifier without
limiting action, the INPUT LEVEL Contrcl should be adjusted about 5 db below
the verge of compression and the OUTPUT LEVEL Control should be raised
about 5 db. Removal of V-102 will accomplish the same purpose.

16



MATNTENANCE SECTION V

SECTION V
MAINTENANCE
This radio equip~ent has been constructed of materials considered to be

the best cobtainable for the purpose and is carefully incpected and adjusted
at the factory. Sealed capacitors and transformers are used throughout.

Tae use of electrclytic capacitors bas been restricted to the cathode circuits

with less than 5C volts potential. A minimum amount of maintenance will be
required. R

1. FUSE REPLACEMENT,

Tze supply line fuse, F101, a 1 amp. slo-blow, is located at the rear
lower left ccrner of the chassis.

2. TUBE REPLACEMENT,

The performance of the Tvpe 26W amplifier depends to some extent on the
characteristics of the tubes used. Each amplifier is shipped {unless other-
wise ordered) with two sets of tubes which have been tested and found to
operate satisfactorily in the amplifier. Replacement tubes can be obtained
at any time from the Collins Radic Company or can be obtained from any tube
dealer. 1In the latter case it is advisable to try several tubes, retaining
the one having the lowest noise level in each position.

The output stage is designed for use with 1621 tubes, triode connected.
However, 6F6's may te substituted. The 1621 offers a longer continuity
of service.

3. TROUBLE SHOOTING.

a. GENERAL. - In case of failure or improper operation of the amplifier,
an attempt should be made to localize the fault. In many cases the defect
will result in abrcrmal plate current or voltage measurements, and these
readings may give a clue to the scurce of trouble. By means of systematic
checking, the trouble can te narrcowed down to a single stage, after which
inspection eand localized checking with test instruments can be used to
isolate the fault. '

b. DISTORTION, - Excessive amplitude distortion can be caused by a
defective tube cor by improper operating voltages. All tubes accompanying
the amplifier are checked tor proper operation before leaving the factory.
Over a periold of tirce the characteristics may change; it is therefore
advisable to check the condition of the tubes occasionally to insure correct

operation.

17
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MAINTENANCE SECTION V

If tke push-pull output amplifier stage tubes, catkhode currents are not
ratched within one ma, distortion in the range of 50 to 100 cycles will
result. Hcwever, the amount of distortion is nct objectionable.

Practically every trouble which results in amplitude distortion will
cause a change in meter reading in one or more tubes, and hence can be
lccated by the metering system in the amplifier.

c. NOISE. - Noise in the Type 26W Amplifier can bte divided into three
classes: (1) Hum, (2) Hiss, (3) Intercittent ncises other than the two
Just listed. The first two are usually present to scze degree in any
arplifying system. Their magnitude depends upon circuit design and unit
constructicn. In the Type 26W these undesirable effects have been reduced
to a negligible value, even at full gain.

(1) HUM.

(a) Inducticn will occur only when the unit is near a very strong
alternasting magnetic field. For this reason, the arplifier may usually
be located adjacent to any other equipment.

(b) Hum caused by defective tubes can best be located by substitution
cf cther tutes kncown to be in goed condition. It is suggested that one or
more spare tubes cf each type be kept available.

(2) Ko difficulty should be expzsrienced with kum due to improper
grounding provided the 26W unit itself is grounded. -

(d) A defective power supply can cause hum due to insufficient filter-
ipg of the high vcltage supply. The filter condensers should be checked
to determine whether they are copen circuited if hum from this source 1is
suspected.

{(2) HISS. - Hiss can te caused by defective tubes as weil as by an
open circuit in a lcw level stage. In either case, it is not likely that
a signal wi:l pacs through the defectlive stage and this point should be
checked first. Tre defective stage can be located most easily by pro-
gressively checking the output of each stage. Defective resistors in tke
lower level stages can also cause hiss.

(3) INTERMITTENT NOISE. - Intermittent noises are usually caused by
faulty connecticns either in circuit wiring cor ir any circuit component.
A good procedure to follow in locating such trouble is to listen to the
noise in headphones vhile removing first the input connections, then the
first tube, then each tube in turn until the rnolse stops. It is quite
1ikely that the ncice is associated with the spparatus or wiring connected
with the tube last removed. The associated apparatus ard wiring shouid be
checked closely and if necessary, parts thought to b= defective should be
replaced with others known to be in good werking order.

19
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d.

reasured in te circuit during normal cperaticn.

readable range of a 1000 chm per volt voltmeter.

was 115 volts. Readings must be corrected for other values of line voltage.

e.

Pin

No.

1

2

= W

@ = [, NN}

8

VOLTAGE MEASUREMERTS. - The follcwing table lists typical voltages

Tube Point of Test

V101 Plate No. 1 (pin No. 6)
Plate No. 2 (pin No. 3)

6NT Plate Decoupling Resistor

Cathode No. 1 (pin No. 8)
Plate No. 1 (pin No. 6)
V102 Plate No. 2 (pin No. 3)
) Plate supply voltage
€NF- S¥14 A cathode (pin No. 8)
Plate No. 1 (pin No. 6)

V103 Plate No. 2 (pin No. 3)
Plate Decoupling Resistor

6NT Cathode (pin No. 8)

V10 Platc {pin No. 4)

1621 Cathode (pin No. 8)

(6F6)

V105 Plate

1621 Cathode (pin No. 8)

(6F6)

V106 (pin No. 3)

6H6GT/G (pin No. 5)

VioT7 Filter input

5VL4G or Filter output

STk

RESISTANCE MEASUREMENTS,

- The

V1ol V102 vio3
(ént) () (687)
PEITA
gnd gnd gnd
65 65 65
210,000 50,000 450,000
6,000 900 b meg

6,000 510,000 L4 meg

210,000 60,000 20,0600

.65 .65 .65

1,000 500 200

MAINTERANCE

i All voltages were
zeasured between ground, chassis and the point indicated using the highest
Tne supply line voltage

Voltage

160
160
320
2.6
125
125

¢]
2C0
200
320
L
320
28
320
28

-30
-30
355
340

fcllowing table lists typical resistance
measurements. All neasurements are between tube socket terminal and ground.

V1oL
(1621)

Cog
P A4

V205
(1621)

-
LRy

gnd
65

V106
(686GT/G) (

gnd

.65

h/gég

L ;Eg

210,000

V107
5VLG)

gnd

25,000 - -

550

550

25,000



SECTICKS V-VI

L. REPLACEMENT PARTS.

The detailed parts list which follows in the next secticn of the book will
aid in the choice of correct replacezent parts. Shculd the Type 26W amp-
lifier develop difficulties which carnot be handled in the field, the factory
should be notified. Eowever, it 1is difficult to suggest possible soluticns
unless complete information is given as to the symptoms arcd behavior of the

equipment.

SECTION VI

PARTS LIST

1. INTRODUCTION.

Component parts of the Type 26W Limiter Amplifier are identified by means
of symbol designaticns. Wherever it is required to reference a component,
the same symbol designation is used. Thus, a part appearing on a simplified
schematic, a complete circuit diagram, a wirirng diagram, photograph or lay-
out drawing, will always be identified by means of the same symbol desig-
nation. These symbol designations identify the various component parts which
appear in the following parts lists.

Only one Symbol Designaticn is assigned to cover component parts with
multiple electrical cr mechanical characteristics. However, since at times
it i1s desirable to identify certain electrical or mechanical sections of
these component parts, suffix letters are edded when necessary. Thus,
C-121A, C-121B, and C-121C identify each secticn of triple capacitor C-121.

The alphsbetical pcrticn of symbol designaticns have been selected from
the following list in accordance with the classification of the component

parts concerned.

28
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Structural parts, paunels, Iframes, castings, ete.

Motors and otuer prime rovers, self-synchrcnous motors, etc.
Capacitors of all types.

Dry disc rectifiers.

Dynamotors.

Miscellaneous electrical parts: Insulators, Knobs, brushes, etec.
Fuses.

Generators, exciters, etc.

Hardware, screws, bolts, studs, pins, snapslides, etc. _
Indicating devices (except meters and thermometers), pilot lamps, etc.
Jacks and receptacles (stationary).

Contactors, relays, circuit breakers, etc.

Inductors, RF, and AF.

~
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CEXRgHDmOMmmOQQW
LSS LTINS RPN
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SECTION VI ) PARTS LIST
(M) Meters of all types, gauges. thermometers. etc.
(N) Nemeplates, dials, charts, ete.  — -
(0) Mechanical parts, bearings, shafts, couplings, gears, ferrules,
flexible shafts, housings, etc.
(P) Plugs.
(Q) Diaphrams, (microphone, telephone, projector, etc.).
(R) Resistors, fixed and variable, potentiometers, etc.
(s) Switches, interlocks, thermostats.
{T) Transformers, RF, AF and power.
(U) Hydraulic parts.
(V) Vacuum and gaseous discharge tubes.
(W) Wires, interconnecting cables, without plugs.
(X) Sockets.
(Y) Mechanical oscillators, crystale, magnetestriction tubes, ete.
(z) Filters, IF transformers, compound tuned circuit assemblies, etc., in
a common container.
ITEM CIRCUIT FUNCTION DESCRIPTION PART NUMBER
clol Plate supply bypass CAPACITOR: Fixed; paper 961 3005 00
dielectric; 4 mf +4C% -15%;
600 WV; 1-1/2" aiam x k-
1/2" long hermetically
sealed metal case; no in-
ternal connections tc case;.
' mtg stud tapped 3/4-16 NF-2;
two solder lug terminals.
c102 Output amplifier CAPACITOR: Fixed; paper 956 0006 00
coupling dielectric; .5 mf *10%;
600 WV; 7/8" x 1" x 1-
13/16" sealed metal case;
iwo mtg lugs; each with
3/16" diam hole om 2-1/8"
mtg/c; two solder lug ter-
minals on side of case.
cL03 Output amplifier CAPACITOR: Fixed; paper 956 0006 00
coupling | _ _dielectric; .5 mf th%,“_ ]
600 WV; 7/8" x 1" x 1-
13/16" sealed metal case;
two mtg lugs; each with
3/16" diam hole on 2-1/8"
mtg/c, two solder lug
terminals on side of case.
ciok Plate supply filter CAPACITOR: Fixed; paper 961 3005 00
dielectric; 4 mf +40%
-15%; 600 WV; 1-1/2" diam
x 4-1/2" long hermetically
sealed metal case; no in-
terral connections to case;
mtg stud tspped 3/4-16 NF-2;
two solder lug terminals.

22
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Ll

CIRCUIT FUNCTION

DESCRIPTION

PART NUMBER

CLZ5

c1c8

iz

=~z

Cl10

Transient voltage filter

Output amplifier
bypass

Limiter control
coupling
Limiter control

coupling

Limiter time constant

Plate supply filter

CAFACITOR: Fixed; electrolytic;

CAPACITOR: Fixed; electrolytic;

CAPACITOR: Fixed; paper

CAPACITOR: Fixed; paper

CAPACITOK: Fixed; paper

CAPACITOR: Fixed; paper

20 mf +100% -10%; 100 WV; 3/4"
x 1" x 2-1/8" sealed metal case;
two mtg lugs, each with 3/16"
diam holes, on 2-1/8" mtg/c;

two solder lug termirals on
side of case.

20 mf +1C0% -10%; 100 WV; 3/4"
x 1" x 2-1/8" sealed metal
case; two mtg lugs, each with
3/16" diam holes, on 2-1/8"
mtg/c; two solder lug terminals
on side of case. ’

dielectric; 1 mf +40% -15%;
1200 TV; 600 WV; 41/6L" x 1-
5/16" x 2-1/4"; sealed metal
case; mounted with external
clamp; solder lug terminals.

dielectric; 1 mf +4C% -15%;
1200 TV; 60C WV; L1/64" x
1-5/16" ¥ 2-1/4"; sealed
metal case; mounted with ex-
ternal clamp; solder lug
terminals.

dielectric; .25 mf +20%;

600 WV; 3/L" x 1" x 1-13/
16" sealed metal case; two
mtg lugs, each with 3/16"
diam holes, on 2-1/8" mtg/c;
sclder lug terminals on side
of case.

dielectric; L mf +40% -15%;
600 WV; 1-1/2" diam x 4-
1/2" long hermetically sealed
metal case; no internsl con-
nections to case; mtg stud
tapped 3/4-16 KF-2; two
solder lug terminals.

183 3310 0dg

183 3310 00

0022 CO

\O
W
&)

930 0022 00

956 2053 40}

961 3005 0O
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SECTION VI

PARTS LIST

CIACUIT FUNCTICH

DESCRIPTICN

PART NUMBER

Cil2

Cil3

Plate supply filter

Plate supply fiiter

Bias supply filter

V.U, multiplier knob

Meter selector knob

Input level knob

Output level knchk

Tube access door knob

Power scource fuse

CAPACITOR: Fixed; paper

CAPACITOR: Fixed; paper

CAPACITOR: Fixed; paper

KNOB: Aluminum; 1-1/8" diam;
KNOB: Aluminum; 1-1/8" diam;
KNOB: Aluminum; 2-1/2" diam;
KNOB: Aluminum; 2-1/2" diam;
'KNOB: Aluminum; 19/32" diam;r

FUSE: 1 amp; 250 v; Slo-Rlo;

dielectric; 4 mf +40% -15%;
600 WV; 1-1/2" diam x 4-1/2"
long hermetically sealed
metal case; no internal con-
nections te case; mtg stud
tapped 3/4-16 KF-Z; two
solder lug terminals.

dielectric; 4 mf +40% -15%;
600 WV; 1-1/2" diam x L-1/2"
long hermetically sealed metal]
case; no internal connections
to case; mtg stud tapped 3/u-
16 IF-2; two solder lug
terminals.

dielectric; L mf kD% _1c4.
600 WV; 1-1/2" diam x 4-1/2"
long hermetically sealed metal
case; no internal connections
to case; mtg stud tapped 3/i-
16 NF-2; two solder lug
terminals.

5/8" long.
5/8" long.
1-1/16" long.
1-1/16" long.
27/32" long.

1/4" diam; 1-1/4" long; glass
enclosed; cartridge type

961 3005 00

961 3005 02

961 3005 00

507 4228 00

507 4227 00

507 3282 00

507 3282 00

502 7127 00

264 4280 00
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PARTS LIST

SZCTION VI

ITEH CIRCUIT FUNCTION

DESCRIPTION

PART KWUMBER

L101 |Plate supply filter

L1C2 |Plate supply fiiter

M1Ol1

Current and voltage

M102 jAudio level indicator

R101

Input pad

R102

Input pad

R103

input pad

R104 | Input pad

REACTOR: Filter choke; 12 hy;
110 ma at 10 v rms; 24O ohm
dc resistance; sealed metal
case 2.70" x 2.85" x 3.73"
excluding terminals; 4 integral
8-32 NC-2 mtg studs on 1.88"
x 2" mtg/c; solder post
terminals.

REACTOR: Filter cnoke; 12 hy;
110 ma at 10 v rms; 24O ohm
dc resistance; sealed metal
case 2.70" x 2.85" x 2.73"
excluding terminals; L
integral 8-32 NC-2 mtg studs
on 1.88" x 2" mtg/c; solder
post terminals.

METER: 90-5; 0-50; 0-500; 50
scale divisions; C-1 ma dc;
2% accuracy; *1%; 3" square
case.

METER: Veolume level indicator;
n__zou to Noll to n+3n; ﬂ‘%n
to "O" in black; "O" to "+3"
in red; 3" square.

ESISTCR: Fixed composition;
4700 ohm +10%; 1 w; 3/L" long
T/25" diam; two axial wire
leads.

RESISTOR: Fixed composition;
4700 ohm +10%; 1 w; 3/L" long;
7/25" diam; two axial wire
leads.

RESISTOR: Fixed composition;  } °

240 ohm *+5%; 1w; 3/4" long;
7/25" diam; twc axial wire
leads.

RESISTOR: Fixed composition;
240 ohm *5%; 1 w; 3/4" long;
7/25" diam; two axial wire
leads.

678 0056 00

678 0056 00

458 0413 20

Lss 1500 00

T45 3114 00

745 3114 00

T45 3060 00
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SECTION VI

PARTS T.IST

CIRCUIT FUNCTION

DESCRIPTION

PART NUMBER

R108

R1C2

R110

R111

T A

4Lic

R112A

R112B

Input pad

Input pad

Input pad

Input pad

Input pad

Input pad

Input level control

Input level control
Input level control

Input ampiifier
cathode

RESISTOR: Fixed composition;
240 chm #5%; 1 w; 3/4" long;
7/25" diam; two axial wire
leads.

RESISTOR: Fixed compositicn;
240 ohm *5%; 1lw; 3/4" long;
7/25" diam; two axial wire
leads.

RESISTOR: Fixed composition;
240 ohm #5%; 1 w; 3/4" long;
7/25" diam; two axial wire
leads.

RESISTOR: Fixed composition;
240 ohm #5%; 1 w; 3/L" long;
7/25" diam; two axial wire
leads.

RESISTOR: Fixed composition;
240 cha *5%; 1 w; 3/L" long;
7/25" diam; two axial wire
leads.

RESISTOR: Fixed composition;
120 ohm *5%; 1 w; 3/4" long;
7/25" diam; two axial wire
leads.

RESISTOR: Attenuator, dual
pot; 50,000 ohm per section;
1 db per step-attenuation; 30
steps; 2-3/4" diam; 3-3/32"
long.

Section of R112.
Section of R11l2.

RESISTCOR: Fixed compositiocn;
10CO ohm #10%; 1 watt; .28"
diam; 3/4" long; two axial
wire leads.

745 3060 00

T45 3260 00

T45 3060 00

T45 3060 00

T45 3060 00

T45 3057 00

378 G001 00

745 3086 00
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PARTS LIST

SECTION VI

ITEM

CIRCUIT FUNCTION

DESZZIPTICON

PART NUVMBEIR

R114

R116

R117

R11&

R120

Rl21

R122

Input amplifier
cathode metering

Plate supply vecltage
dropping

Plate supply voltage
dropping

Plate supply voltage

dropping

Limiter bridge

Limiter bridge

Limiter bridge

Limiter bridge

Limiter cathode

RESISTOR: Fixed; precision;
wire weuzd; 25 ohm #1%; 1
watt; 5 v max; 200 ma max;
9/16" diz=; 9/16" long; two
axial wire leads.

ESISTCR: Fixed composition;
1000 ohz *10%; 1 watt; .28"
diam; 3/-" long; two axial
wire leads.

RESISTOR: Fixed compositiocn;
22,000 cz= #5%; 2 watts;
2/5" die—; 1-2/5" long; two
axial wire leads.

RESISTOR: Fixed Composition;
22,000 cz= *5%; 2 wat<s;
2/5" die=; 1-2/5" iong; two
axial wire leads.

RESISTCR: Fixed composition;
15,000 cz= #5%; 2 watts;
2/5" dia—; 1-2/5" long; two
axial wire leads.

RESISTCR: Fixed composition;
22,000 cz= *5%; 2 watts;
2/5" dia=; 1-2/5" long; two
axial wires leads.

RESISTOR: TFixed composition;
22,000 ciz *5%; 2 watts;
2/5" dia=; 1-2/5" long; two
axial wirs leads.

RESISTOR: Fixed composition;
15,000 ok~ *5%; 2 watts; -
2/5" diaz; 1-2/5" long; two
axial wire leads.

RESISTCR: Fixed; precision;
wire wounZ; 200 ohm 21%;
1 watt; 14.1 v max; 70.7 ma
max; 9/16" diam; 9/16" long;
two axial wire leads.

721 2506 GO

T45 3086 09

745 5141 00

745 5141 00

Th5 5134 ©O

745 5141 00

745 5141 00

Th5 5134 00

721 2006 OC
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SZCTION VI PARTS LIST

Iz CIRCUIT FULCTICH ZZSCRIPTION PART NUMBER

R123 Limiter bridge REZIZETCR: Fixed composition; | T4S 5134 00
15,000 chm *5%; 2 watts; 2/5"
diam; 1-2/5" long; two axial
wire leads.

R124 Limiter bridge REEISTCOR: Fixed ccmposition; T45 5134 00
15,000 ohm #5%; 2 watbs;
2/3" diam; 1-2/5" long; two
axial wire leads.

R125 Output amplifier V10 RESISTOR: Fixed composition; 745 3086 00
cathode . 1CC0 chm *10%; 1 watt; 3/4"

' lcrg; 7/25" diam; two axial
wire leads.

Ri26 Output amplifier V103 RESISTCR: Fixed; precision; 721 2506 00
cathode metering wire wound; 25 ohm *1%; 1

- watt; 5 v max; 200 ma max;
9/16" diam; 9/16" long; two
axial wire leads.

RieT7 Output amplifier V103 RESISTOR: Fixed; composition; | 745 311k 00
plate voitage dropping| U720 ohm #10%; 1 watt; 3/4"
long; 7/25" diam; two axial
wire leads.

R128 Output amplifier V103 RESISTOR: Fixed cczposition; T45 5156 0OC
plate 47,000 chm #10%; 2 watts;
2/5™ diam; 1-2/5" long; two
axial wire leads.

R123 Cutput amplifier V10 RESISETCR: Fixed cozpo

ozposition; | 745 5156 00
plate 47,000 chm *1C%; 2 watts;

2/5" diam; 1-2/5" long; two
axial wire leads. :

R13C Output amplifier V105 RESISTCK: Fixed cumposition; | T45 3184 00
grid 0.22 megohz *10%; 1 watt;
3/4" long; 7/25" diam; two
axial wire leads.

R131 Output ampliifier Vicok RESISTOR: Fixed composition; | 745 3184 00
grid 0.22 megohm *10%; 1 watt;

3/~" lorg; 7/25" diam; two
axial wire leads.
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PARTS LIST

SECTION V1

IT=EM CIRCUIT FUNCTION

DESCRIPTION

PART KNUMBER

R132 |Output amplifier cathode

R133 |Output amplifier cathode

R134 |Output amplifier V104

cathode metering

Output amplifier V105
cathode mstering

R135

R136 [Jutput level attenuator

R137 |VU indicator multiplier

R138 |Limiter time constant
'R139 |Limiter time constant

R140 |Linmiter time constant

RESISTCR: Fixed composition;
1000 ohm *10%; 2 watts;

2/5" diam; 1-2/5" long; two
axial wire leads.

RESISTOR: Fixed composition:
1000 okm *10%; 2 watts; :
2/5" diam; 1-2/5" long; two
axial wire leads.

RESISTOR: Fixed; precision;
wire wound; 2.04 ohm +1%;
1 watt; 1.426 v max; 700 ma
max; 9/16" diam; 9/16™ long.

RESISTOR: Fixed; precision;
wire wound; 2.04 ohm %1%;
1 watt; 1.428 v max; 700 ma
max; 9/16" diam; 9/16" long.

RESISTOR: Attenuator; "T"
network; variable; 1 db at-
tenuation per step; 30 steps;
600 ohm; 2-3/4" diam; 3-3/32"
long.

RESISTOR: Attenuator; var-
iable; 7500 ohm input, 3900
ohm output; 2 VU attenuationa
per step; 12 contact points;
1-3/4" diam; 2-3/4" loi.

RESISTOR: Fixed composition;
820 ohm +10%; 1 watt; 3/4"
long; 7/25" diam; two axial
wire leads.

RESISTOR: Fixed composition;

© 2700 ohm +10%; 1 watt; 3/4"
long; 7/25" diam; two axial
wire leads.

RESISTOR: Fixed composition;
8200 ohm +10%; 1 watt; 3/4"
long; 7/25" diem; two axial
wire leads.

T45 5086 00

T45 5086 00

721 000T 00

721 0007 00

378 0002 CO

378 4060 00

TS5 3083 00
T45 3104 00

T45 3125 00
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TION VI

PARTS LIST

ITEM

CIRCUIT FUNCTION

DZSCRIPTION

PART NUMBER

R14l

R1k4k2

R143

R14L

R1ks

R14k6

R1LT

R148

R149

R150

Limiter time

Limiter time

Limiter time

Limiter time

Limiter time

Limiter time

Bias Voltage

Bias Voltage

constant

constant

constant

constant

constant

ccnstant

Bias supply voltage

divider

Meter multiplier

RESISTOR: Fixed composition;
27,000 ohm *+10%; 1 watt; 2/L4"
long; 7/25" diam; two axial
wire leads.

RESISTOR: Fixed composition;
0.39 megohm *10%; 1 watt;
3/4" long; 7/25" dium; two
axial wire leads.

RESISTOR: Fixed composition;
1.5 megohm +10%; 1 watt;
3/4" long; 7/25" diam; two
axial wire leads.

RESISTOR: Fixed composition;
2.2 megohm *10%; 1 watt;
3/4" long; T7/25" diam; two
axial wire leads.

RESISTOR: Fixed composition;
5.6 megohm +10%; 1 watt;
3/4" long; T/25" diam; two
axial wire lesads.

RESISTOR: Fixed composition;
10 megohm *10%; 1 watt; 3/4"
long; 7/25" diam; two axial
wire leads.

RESISTOR: Fixed composition;
22,000 ohm +10%; 1 watt; 3/4"
long; T7/25" diasm; twe axial
vire leads.

RESISTOR: Fixed composition:
22,000 ohm *+10%; 1 watt; 3/4"
long; 7/25" diam; two axial
wire leads. =~ T

RESISTOR: Fixed; wire wound;
500 obm *5%; 10 watts; 70 v
max; 141 ma max; 13/32" diam;
1-3/4" long.

RESISTOR: Fixed; precision;
wire wound; 500,000 ohm *1%;
0.32 watts; 400 v max; 0.8
ma max; 9/16" diam; 1" long.

T45 3146 00

T45 3195 00

745 3219 00

T45 3226 00

T45 3244 0G

T45 3254 00

T45 3142 00

T4s5 3142 00

710 1500 00

722 5004 6C
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PARTS LIST SECTION VI
ITEM CIFZUIT FUNCTION DESCRIPTION PART NUMBER
R151 |Bias supply voltage RESISTCR: Fixed composition; 745 3114 00
filter 4700 chm *10%; 1 watt; 3/4"
lcng; 7/25" diam; two axial
wire leads.
K152 |Limiter grid bias RESISTCR: Fixed compositicn; 745 3142 00
22,000 obm *10%; 1 watt; 3/4"
long; 7/25" diam; two axial
wire leads.
R153 | Transient veltage RESISTCR: Fixed composition; 745 3114 00
divider 4700 ohm, +10%; 1 watt; 3/4"
long; 7/25" diam; two axial
wire leads.
R154 |Limiter balance control RESISTOR: Dual control pot; 376 1002 00
varieble; wire wound; 2000
ohm *10%; 1-3/5" diam; 1-
13/16" long.
R15LA| Limiter balancing Section of R154.
R154B| Limiter balancing Section of RiS5k.
R155 | Transient voltage RESISTOR: Fixed composition; T45 3107 00
divider 3300 ohm *10%; 1 watt; 3/4"
long; 7/25" diam; two axial
wire leads.
R156 | Input pad RESISTCR: Fixed composition; T45 3071 00
470 ckm *5%; 1 watt; 3/4"
long; 7/25" diam; two axial
wire leads.
Ri57 { Input ped RESISTOR: Fixed composition; 745 3071 00
470 ohm *5%; 1 watt; 3/u4"
long; 7/25" diam; two axial
wire leads. i
5101 |Operate time adjustment SWITCH: Tap, 1 pole; 5 pe- 259 8410 00
sition; 1 section; non-
shorting; 1-1/4" diam;
1-9/16" long.
5102 |Release time adjustment SWITCH: Tap; 1 pole; 5 po- 259 8410 00

sition; 1 section; non-
shorting; 1-1/4" diam; 1-
9/16" long.
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SECTION VI

PARTS LIST

CIRCUIT FULLTICH

LE5CRIPTION

PART NUMBER

T101

T103

Meter selectcr switch

Meter selector cwitch
Meter selector switch

Norzal-test switch

Input audio coupling

Interstage coupling

Output audio coupling

SWITCH: Tap; 2 pole; 6 po-
sition; 1 section; non-
shorting; 30° detent with
stop; 1-1/4" diam; 1-9/16"
long.

Section of S103.
Section of S103.

SWIICH: Toggle; DPLP; 1 amp
250 v; 3 amps 125 v; 33/64"
x 1-3/8" x 1-5/8".

TRANSFORMER: High fidelity
audic; Pri; 600 ckm, CT;
Sec: 30,000 ohm, CT; 1000
TV insulatlon; Freg response
+0.5 db 30 - 15,000 cps;
sealed metal case 2.97" x
3.23" x 3.86" excluding ter-
minals; 4 integral mtg studs
tapped 8-32 KC-2 on 2.13" x
2.38" mtg/c; solder peost
terminals. - = .

TRANSFORMER: Special balanced
~imiter interstage audio; Pri
#1 and Sec #1 turnms ratio 1 to
1, Pri #2 and Sec #2 turns
ratio 1 to 1; 1000 TV insula-
tion; Freq response 0.5 db
32-15,000 cps; sealed metal
case 2-9/16" diam x %-3/8"
cverall, excluding ter—inals;
Fcur .169" diam mtg holes on
2-3/32" x 2-3/32" mtg/c; solder
post terminals.

TRANSFORMER: high fidelity audio

Pri: 5000 ohm, tapped at 3000
ohm CT; Sec: 600 chm CT; Freq
response 0.5 db 30 - 15,000
cps; 1500 TV; 3" x 3" x 3-3/3"
excluding terminais; 4 mtg
holes on 2-3/8" x 2-3/8" mtg/c;
solder post terminals.

259 1041 0C

266 0002 00

677 0057 00

677 0055 00

677 005k 00
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PARTS LIST

SECTION VI

ITEM

CIRCUIT FUKCTICH

DESCRIPTION

PART NUMBER

T104

V105

V106

VioT

X101

X102

Power transformer

Input amplifier

Limiter

Output amplifier

Output amplifier

Output amplifier

Limiter control
rectifier

Plate supply rectifier

Socket for V101

Socket for V102

TRAICFORMER: Rectilier plate:
filament arnd amplifier fila-
ments; Pri: 105, 110, 115,
120 and 125 V. 50/60 cps;
2500 TV: Sec No. 1: 6.3 V at
S5A, CT; Sec No. 2: 5V at 24,
CT; Sec No. 3: 650 V at 14,
CT; sealed metal case, 3.280"
x 3.650" x 4.670"; 4 irtegral
10-32 NF-2 mtg stude on 2.38"
x 2.63" mtg/c; solder post
terminais.

TUBE: Type 6N7; twin triode.

TUBE: Type ENTGT/G; twin
triode. SE€I4 N

TUBE: Type 6N7; twin
triode.

TUBE: Type 1621 (6F6); power
amplifier pentode.

TUBE: Type 1621 (6F6); power
amplifier pentode. o

TUBE: Type 636GI/G; twin
diocde, rectifier.

TUBE: Type 5ViG; full-
wave high-vacuum rectifier.

SOCKET, TUBE: Octal; cne pilece
saddle mtg; two .156" diam
holes on 1-5/16" mtg/c, round
bakelite body 1-3/16" diam x
1/2 h excluding terminals,
phosphor-bronze; cad plated
contacts.

SOCKET, TUBE: Octal; one piece
saddle mtg; two .156" diam
holes cn 1-5/16" mtg/c, round
bakelite body 1-3/16" diam x
1/2 h excluding terminals,
phosphor-bronze; cad plated
contacts.

672 0053 0d

255 013k 00

255 0134 06
255 0134 00
257 0039 00
257 0039 00
255 0180 00
255 0081 00|

220 1850 00

220 1850 00}
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SECTION VI

PARTS LIST

ITEM

CIRCUIT FULICTION

DZSCRIPTION

PART NUMEER

X103

X104

X105

X106

X107

Socket for V103

Socket for V104

Socket for V105

Socket for V105

Socket for V107

SOCKET, TUBE: Octal; one piece
saddle mtg; two .156" diam
holes on 1-5/16" mtg/c, round
bakelite body 1-3/16" diam x
1/2 h excluding terminals,
phosphor-bronze; cad plated
contacts. ‘

SOCKET, TUBE: Octal; one piece
saddle mtg; two .156" diam
holes on 1-5/16" mtg/c, round
bakelite body 1-3/16" diam x
1/2 h excluding terminals,
phosphor-bronze; cad plated
contacts.

SOCKET, TUBE: Octal; one piece
saddle mtg; two .156" diam
holes on 1-5/16" mtg/c, round
bakelite body 1-3/16" diam x
1/2 h excluding terminals,
phosphor -bronze; cad plated
contacts.

COCKET, TUBE: Octal; one piece
saddle mtg; two .156" diam
holes on 1-5/16" mtg/c, round
bakelite body 1-3/16" diam x
1/2 h excluding terminals,
phosphor-bronze; cad plated
contacts.

SOCKET, TUBE: Octal; one piece
saddle mtg; two .156" diam
holes on 1-5/16" mtg/c, round
bakelite body 1-3/16" diam x
1/2 h excluding terminals,
phosphor-bronze; cad plated
contacts.

220 1852 00

220 1850 00

220 1850 00

220 1850 00

220 185G 00
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R-101

A 4700 €
i o
R-103 R-106
8 240 ¢ , 240
INPUT
(200-0R 600
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INPUT CONNECTIONS

AFOR 200 OHM LINE
(1) REMOVE STRAP FROM | TOE, 2 TOM.
(2) CONNECT 1 TOB, 2TOC,F TOJ, 6TOK,
(3) CONNECT ETOF, G TOH,

B.EOR 600 OHM LINE - USE AS FURNISHED

C.FOR 10,000 OHM BRIDGING; - -
(1) REMOVE STRAP FROM | TOE, 2 TOH.
(2) CONNECT 1 TOA, 2 TO D.

D.FOR LEVELS EXCEEDING C VU
(1) REMOVE STRAP FROM ETON, H TO @

(2) ZONNECT N TO L, E TOJ, HTO X, MTO Q.
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Figure T7-5. Distortion Characteristics Curves
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