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INSERTS

EBI-3310 Harmonic Filter, Model 4PY25F1

EBI-3389 Vestigial-Sideband Filter, PL-7776403-G 1, -G2

" GEC-972  Small-Motor Service Station Plan

GEF-3506 Renewa] Parts, Type AK-1-15 and AK-1-25 Air Circuit Breakers
GEH-790  Horizontal Polyphase Induction Motors

GEH-1790 Instantaneous Current Relays, Type PJC

GEH-1807 Air Circuit Breakers, Types AK-1-15-3 and AK-1-25-3

Form 7674-F Installation and Operating Iastructions for Motor Pump Types JCS and GS
Shaft Seal (Ingersoll-Rand Co.)

Form 7720-E  The Cameron Standard Duty Motorpump: Instructions for Installation and
Operation and List of Parts (Ingersoll-Rand Co.).

ET-T1165 GL.-6251, Description and Rating

SAFETY TO HUMAN LIFE

Personnel are protected from accidental contact with high voltages dangerous to human
life by shielding, interlocks, and shorting switches. The cubicles are fitted with control
circuit interlocks and high-voltage a-c and d-c shorting switches actuated by the rear ac-
cess doors, The interlocks open the rectifier contactors, while one shorting switch con-
nects the positive and negative terminals of the rectifier and the other shorts the three
secondary terminals of the high-voltage transformer. Thus, double protection against con-
tact with high-voltage circuits is afforded operating personael.

While every practicable safety precaution has been incorporated in this equipment, the
following rules should be strictly observed:

1. KEEP AWAY FROM LIVE CIRCUITS. Under no circumstances should any person be
permitted to reach within, or in any manner gain access to, the cubicles with interlocked
doors closed (or with power supply line switches to the equipment closed); or to approach
or handle any portion of the equipment which is supplied with power; or to connect any ap-
paratus external to the enclosure to circuits within the equipment; or to apply voltages to
the equipment for testing purposes while any noninterlocked portion of the shielding or en-
closure is removed or opened.

2, DO NOT SERVICE OR ADJUST ALONE, Under no circumstances should any person
reach within or enter the enclosure for the purpose of servicing or adjusting the equipment
without the immediate presence or assistance of another person capable of rendering aid.

3. DO NOT TAMPER WITH INTERLOCKS. Under no circumstances should any access
gate, door, or safety interlock switch be removed, short-circuited, or tampered with.

4, FIRST AID. Study first aid procedures in handling electrical shock,

ii {(Rev. 5/57)
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INTRODUCTION

The General Electric 50-KW High-Channel Tele-
vision Amplifier {(Fig. 1), Models 4TF5A1,2, is an air-
and “water-cooled television amplifier deéigned to
provide the broadcaster with modern equipment capa-
ble of high quality performance at low operating cost
throngh amplification of the RF output of a 5-KW
television transmitter to 50 KW, The Amplifier will
supply a 50-KW synchronizing peak television visual
signal and a 26,6-KW television aural frequency-
modulated signal in any one of the high-channel VHEF
television channels 7 through 13 when driven by a
‘transmitter normally rated at an output of 5 KW,

The Type TEF-5-A Amplifier when used with the
General Electric Type TT-6-E 3-KW Television
Transmitter becomes the Type TT-26-A 50-KW Trans-
mitter. The Type TF-5-A Amplifier when used with
the General Electric Type TT-32-B Television Trans-
mitter becomes the Type TT-36-A 50-KW Trans-
mitter,

It is the purpose of this instruction book to provide
detailed information concerning the circuits employed,
the method for their adjustment, and the maintenance
procedures to be followed so that long and satisfactory
service can be had from the equipment.

TECHNICAL SUMMARY

ELECTRICAL
Aural Amplifier Visual Amplifier
Type of Emission: FM AM
Frequency Range: {Carrier Freq.) (Carrier Freq.)
. Channel 7 i79.75 175.25
Channel 8 185.75 181.25
Channe] 9 191.75 187.25
Channel 10 197.75 193.25
Channel 11 203.75 199,25
Channel 12 209.75 205.25
Channel 13 215,75 211.25

Power Output:

Input Impedance:

Load Impedanc;&: Required:

RF Power Requirements:

Lower-Sideband Attenuation:

( Upper-Sideband Attenuation:

26.6-KW maximum (14,249 dbk)

50,0 ohms with VSWR of 1.2 to
Lorless. (1-5/8" rigid line)

50,0 ohms with VSWR of 1,75 to
I or less. (3-1/8" rigid line)

Approx. 2.5 KW for full output

50-KW maximum peak (16.99 dbk)

50.0 ohms with VSWR of 1.1 to 1
or less at the center frequency.

(1-5/8" rigid line)

50,0 ohms with VSWR of 1,1 to 1
or less. (3-1/8" rigid line)

Approx. 5.0 KW peak for full output

More than -20 db with the 200-ke
sideband as a réfereance for a
modulating {frequency greater
than 1,25 mc and more than - 42
db for a modulating frequency of
3,58 mc when the exciter is a
General Electric Type TT-6-D
ot TT-6-E Transmitter or equiv-
alent

Determined by the characteristic
of the driving transmitter

(Rev. 5/57) 1
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50-KW TELEVISION AMPLIFIER

- Aural Amplifier

Noise Level:

AM Noise (RMS): 50 db (below carrier)*

Visual Output Variation:

EBI-3295

Visual Amplifier

40 db (below sync peak)*

Less than 5% of the average of
the peak signal amplitude*

Harmonic Output: The harmonic output from this equipment is attenuated more
than 60 db at all harmonic frequencies

Power Requirements:

Line Voltage — 208/230 volts £ 5%

Phase - 3

Frequency — 60 cps (50.cps available on special order).
Power Consumption — Approximately 156 KW at black level
Power Factor — 0%

Convenience Qutlets and

Cabinet Lights — 117 volts, 50/60-cycle, single-phase
TUBE COMPLEMENT

Aural Amplifier

RF Power Amplifier 2 Type GL-6251
Screen Grid Supplies

Item Quantity Designation

Visual Cubicle 1 PL-7353376G1
(Cubicle 8)

* When the driving transmitter betters this by a reasonable
matgin, -

Visual Amplifier

2 Type GL-6251

4 Type GAS7-G

1 Type 12AU7

1 Type GAKS

3 Type GL-OC3/VR105

Sweep Generator 1 Type GL-832-A 1 Type GL-832-A
1 Type 6BK7 1 Type 6BK?7
2 Type GUS 2 Type 6US
Sweep Generator Power Supply 1 Type 5RAGY
Reflectometer Amplifier 1 Type GSN7-GT
High-Voltage Rectifier
Arc-Back Indicator
External Equipment: Peak Reading Diode - 1 Type GALS
MECHANICAL
Refer to Figs. 2 through 7.
EQUIPMENT |
" The General Electric 50-KW Hi‘gh-Cha.nnel Tele- tem Quantity
vision Amplifier, discussed in this instruction book Rectifier Cubicle 1
and identified by the Model Numbers 4TF5A1,2, con-
sists of the following items which are furnished: Aural Cubicle 1

Electronic Tubes 1
Heat Exchangers 2
Water Tank 1
Plate Transformer 1
Visuval Reactor 1
Aural Reactor 1

Rectifier

4 Type GL-8008

6 Type GL-869B
6 Type 5823

Désignétion
PL-7353375G1
(Cubicle 6)
PL-7353377G1
{Cubicle 7)
PLA-7142778G1
C-7774270P1
C-7774662P1
B-7487257P1
B-7487258P1
B-7487258P1

(Rev, 5/57) 9




EBI-3295 50-KW TELEVISION AMPLIFIER
Item Quantity Designation Item Quantity Designation
Solenoid Closing Reflectometer (1
Circuit Breaker 1 C-7773783P2 for Visual and
Motorpump * for Aural) 2 PL-7488443G!
(Water Pump) 1 B-7487967P1 Resistor Box 1 A-7143544G1
Strainer 1 Mason-Neilon
Sweep Diode As- Strainer,
sembly (Visual) 1 A-7145086G2 Brass,
Sweep Diode As- 1-1/2 1IPS
sembly (Visual) o1 A-7145085G1 Line Stretcher,
Sweep Diode As- 1-5/8 inch 1 PL-7774758G1
sembly {Aural} 1 PLA-714508G6G1 Delta-Wye Switch 1 B-7486898G1
Adapters (1-5/8 Harmonic Filter 4PY25F1
inch 50-ohm ro Vestigial-Sideband
1-5/8 inch 51.,5- Filter 1 P1.-7776403-G1
ohm) 2 A-7145080G1 Circuit Breaker 1 C-7775284P1
Connector 2 A-7144652P1 Accessories 1 set MLK-7134491G1
DESCRIPTION
CONSTRUCTION

HINGED INDIVIDUAL
b RELAY BlAS SWEEP !
PANEL ADJUSTMENTS SGENERATOR
(4-3490)

Fig. & Front View of Visual Amplifier Cubicle with
Access Doors Open

* Registered U, 5. Patent Office

10 (Rev. 5/57

The General Electric 50-KW High-Channel Tele-
vision Amplifier, Models 4TF5A1,2, consists of three
cubicles and the external equipment listed in this
book under EQUIPMENT.

The cubicles may be placed in any physxcal rela-
tionship to each other or to the driving transmitter;
however, it is advisable to keep the Visual Amplifier
reasonably close to the Visual driver, Two or more
cubicles can be bolted together in a line. Two re-
movable end caps are provided for the end cubicles
of a series. The upper front panels of the cubicles on
which the frequently used controls, meters, super-
visory lights, and viewing windows are located are
exposed for easy accessibility, The lower front panels
are recessed behind access doors. On these panels
are mounted the sweep generators, the low-voltage
supply for the sweep generators, BIAS and CATHODE
BALANCE adjustments for the Amplifiers, and the
control circuit-relays. The control circuit relays are
mounted on hinged panels so that access may be had
to either side of the telephone-type relays mounted on
them. These hinged panels are interlocked to remove
high voltage if the panels are opened. Contactors
carrying 230 volts are located within the cubicle for
safety.

A recessed kick cove is provided along the front of
each cubicle to prevent scuffing of the finish. Con-
venience outlets and a switch to turn on the interior
lighting of the cabinet are provided on the rear of each
cubicle. Convenience outlets and a switch for the
interior lighting of the cabinet are also supplied inside




50-KW TELEVISION AMPLIFIER

SAFETY
GROUNDING

SWITCH

FILAMENT _
WRENCH

FILAMENT
WRENGH
ACCESS
HOLES

DRIP PAN

Fig, 10 Rear View of Visual Amplifier Cubicle

EBI-3295

WATER FLOW
INTERLOCKS

OUTPUT
CIRCUIT

PROTECTIVE
GAPS

GL-&6251
TUBES

TARGETS

(4-6802)
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EBI-32%5

the front access doors of the Visual and Aural cubi-
cles. A wiring trench is provided in the rear of each
cubicle for intercubicle wiring, On the top rear left-
hand corner of the Visual and Aural cubicles and the
top rear right- and left-hand corners of the Rectifier
cubicle there are provided cover plates which may be
removed to allow for connection of a standard 4-inch
square wiring duct for running the external wiring to
the three cubicles from the top of the cubicle if
desired,

VISUAL AMPLIFIER

See Figs. 9 through 12,

The Visual Amplifier consists of an RF power amp-
lifier, a screen regulator, a selenium rectifier bias
supply, a sweep generator, and the associated control
equipment, The radio-frequency amplifier utilizes two
General Electric Type GL-6251 tetrodes which op-
erate in a grounded-grid or grid-separation circuit,
In normal operation, plate tuning, the output circuit
tuning, and the output circuit loading are adjust

GL-6251
TUBES

7 BLOWER

{4-6800)

Fig. 11 Rear and Right Wall View of Visual Amplifier Cu-
bicle

12

RF INPUT

PROTECTIVE

CABINET

CONVENIENCE

GL-625]

FILAMENT
TRANSFORMERS
BTI2 AND 8TI3

50-KW TEL.EVISION AMPLIFIER

able, The input circuit consists of suitable match-
ing to obtain approximate termination of the 50-ohm
input transmission line at the center of the band of
frequencies used, The two controls for adjusting the
matching of the input circuit are available on the front
panel for adjustment but are locked for normal opera-
tion,

The Vestigial-Sideband Filter is a constant-imped-
ance device which is mounted externally to the Visual
Amplifier cubicle.

The screen tegulator is an electronically regulated
power supply.

The bias supply is a selenium rectifier heavily
loaded, so that the bias voltage does not vary appre-
ciably with the grid current.

The sweep generator provides a constant RF volt-
age swept over a wide frequency range for use in ad-
justing the bandwidth of the radio-frequency power
amplifier. It is also useful in checking antenna and
transmission-line performance,

GAPS

LIGHT
SWITCH

OUTLET

TUBES

(4-6797)

Fig. 12 Rear and Left Wall View of Visual Amplifier Cubi-
cle
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RELAY
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50-KW TELEVISION AMPLIFIER EBI-3295

SWEEP

GENERATOR

CATHODE SWEEP
BALANCE GENERATOR s
ADJUSTMENT POWER SUPPLY

(4-3488)

Fig. 13 Front View of Aural Amplifier Cubicle with Access Doors Open
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14

INPUT
MATCHER

FILAMENT
WRENCH
ACCESS

HOLES

DRIP PANM

50-KW TELEVISION AMPLIFIER

QUTPUT
™ CIRCUIT

LINE VOLTAGE
REGULATOR

PROTECTIVE
GAPS

BLOWER MOTOR
TBMI

Fig. 14 Rear and Right Wall View of Aural Amplifier Cubicle

(4-6804)
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50-KW TELEVISION AMPLIFIER

The high-voltage rectifier supplying the screen
regulator is located in the Rectifier cubicle.

AURAL AMPLIFIER

See Figs. 13 through 15.

The Aural Amplifier consists of the input matching
circuit, the Amplifier proper, a sweep generator, and
the associated power supplies and controls.

The Amplifier circuit is fundamentally identical to
that of the Visual Amplifier.

The input circuit is the same as that of the Visual
Amplifiet,

The Aural screen grid supply is located in the
Rectifier cubicle.

The control grid protective bias supply is located
in the Aural Amplifier cubicle.

The reflectometer amplifier operates in conjunction
with the Aural reflectometer to remove both Aural and
Visual power in the event of an antenna or transmis-
sion-line fault whichincreases the VSWR on the trans-
mission line.

The Aural Amplifier Sweep Generator is supplied
to facilitate output tuning and loading so that the
optimum load impedance will be presented to the
Amplifier tubes,

CONTROL SYSTEM

See Figs. 16 through 19.

The several functions of the control system include
those of starting and stopping the Amplifier conven-
iently, properly maintaining the starting sequence,
protecting the equipment from self-destruction, and
protecting station personnel from accidental contact
with the high-voltage circuits. The rear accessdoors
are equipped with interlocks which remove the primary
power from the rectifier transformer when the doors
are opened, In addition, these doors actuate switches
which mechanically ground the high-voltage a-c and
d-c buses (see Fig. 20.) The relay panels are also
interlocked.

Quick acting d-c overload relays and magnetically
operated a-c switches protect the equipment against
electrical overload. In case of a plate circuit over-
load, two plate reclosures will automatically occur
before lockout. In addition, the Amplifier will recycle
for power-line failures of less than two seconds.

AC protection is afforded the Rectifier by the use
of an air circuit breaker, electrically operated, which
serves as the primary contactor for the Rectifier. The
breaker provides over-load protection of three types:
(1) long time, which protects against sustained over-
loads but has sufficient inverse-time characteristic
in order not to trip on transformer inrush currents; (2)
short time, which will trip in 8 cycles at currents

EBI-3295

greater than five times rated (this reinforces the
Rectifier d-c short-circuit protection); and (3) instan-
taneous, which will trip in less than 2 cycles for cur-
rents exceeding 15 times the breaker rating, thus pro-
viding protection against accidental short circuits or
rectifier transformer failure. The electrical trip, ac-
tuated by the fast d-c overload relays, will clear the
breaker in a maximum of two cycles, The breaker also
has undervoltage protection. AC protection is furn-
ished for the units mounted in cubicles by a discon-
nect switch mounted externally, The maximum short-
citcuit current that may be caused by a short circuit
in the cubicles is limited by a resistance box mounted
externally,

Although both Visual and Aural Amplifiers opetate
from a common high-voltage rectifier, d-c switches
permit operation of either as desired. The Aural Amp-
lifier can be operated with the rear door of the Visual
Amplifier cubicle open; conversely, the Visual Ampli-
fier can be operated with the rear door of the Aural
Amplifier cubicle open, This allows tube replacement
and minor servicing to be done on one section while
the other is being operated. For a detailed discussion
of the control system, see THEORY AND CIRCUIT
ANALYSIS, CONTROL, CIRCUITS section.

COOLING SYSTEM

Forced air is used for tube seal and cubicle cool-
ing. Internal blowers are provided for seal and cu-
bicle cooling in the Visual and Aural Amplifier cubi-
cles. The customer may remove these blowers and
mount them externally if it is desired to minimize air
noise. See Fig. 8 for the alternate mounting of these
blowers and for drawings of the extra duct work re-
quired,

The anodes of the Amplifier tubes are cooled by
water, The circulating pump and heat exchangers are
externally mounted.

The Rectifier cubicle is cooled by two exhaust fans
Iocated in the roof which draw cooling air through a
filter in the rear door. In addition, there are two
small blowers which direct air at the bases of the
GL-829-B rectifiers to aid in mercury condensation.

A combined exhaust duct for all units can be used
for the removal of warm air provided that an exhaust
fan is installed in the duct. This fan should be cap-
able of moving approximately 1800 cfm of air against
the duct resistance to prevent back pressure in the
duct from retarding or unbalancing the exhaust air
flow from the cubicles.

The blowers supplied in the Visual and Aural Amp-
lifier cubicles are a belt-driven type. Adjustable
shives permit changing the speed of the fan to com-
pensate for 50-cycle or high-altitude operation.
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GROUNDING
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66251
FILAMENT
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TTZ20 AND 7T2I

{4-6805)
Fig. 15 Rear and Left Wall View of Aural Amplifier Cubicle
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EXTERNAL EQUIPMENT

In addition to the water pump and heat exchangers,
the external equipment consists of the plate trans-
former, Visual and Aural filter reactors, delta-wye
switch, main plate circuit breaker, resistor box, Ves-
tipial-Sideband Filter, Harmonic Filters, Visual and
Aural reflectometers, and transmission-line elements
designed to measure the response of the Amplifiers
and monitoring points required for the proper opera-
tion of the equipment.

The transformer, filter reactors, resistor box, plate
circuit breaker, cubicle power disconnect switch, and
delta-wye switch ate enclosed in sheet metal cases
for safety protection to personnel.

An  externally mounted constant-impedance line
stretcher is supplied as part of the Visual Amplifier
input circuit.

POWER FEED

The 208/230-volt three-phase power for the plates
of the high-voltage rectifier does not go directly to the
cubicles because the air circuit breaker and trans-
former are external. Since the air circuit breaker has
an interrupting capacity of 25,000 amperes, it may in
most cases be connected directly to the incoming
power lines without additional protection.

The externally mounted switch 551 which carries
the remainder of the incoming power has an interrupt-
ing capacity of 15,000 amperes and, therefore, in most
cases may also be connected directly to the incoming
power lines without additional protection,

DRAWINGS AND SYMBOLS

A list of the drawings, numbered and titled, in the
order in which they are included may be found in the
front of this book.

A letter, preceded and followed by a number, desig-
nated the circuit components according to type, as,
for example, C for capcaitor, R for resistor, etc. The
number preceding the type letter indicates the cubicle
in which the component is located (5 designating ex-
ternal items, 6 the Rectifier cubicle, 7 the Aural cub-
icle, and 8 the Visual cubicle), An exception to this

EBI-3295

HINGED RELAY
PANEL PANEL

HINGED RELAY

{4-3489)
Fig. 16 Front View of Rectifier Cubicle with Access
Doors Open

is the Sweep Generator which is identical in both
Visual and Aural units and carries the prefix 8. The
number following the type letter indicates the number
of the part in that unit. All parts are listed alphabeti-
cally by symbol numbers in the Parts List, which also
includes a description and a drawing number for each.
Terminal board numbers are followed by a dash and
the particular terminal number.

All controls on the Amplifier are labeled by name,
All components in the Amplifier, wherever possible,
are stamped with their symbol numbers for easy iden-
tification and are similarly identified in drawings.

INSTALLATION

UNPACKING

Inspect each package as it is received for possible
shipping damage. Claims for damaged equipment must
be filed against the carrier within ten days of delivery
or the carrier will not accept the claim, When the
equipment is delivered to the catrier by the General

Electric Company, it becomes the property of the cus-
tomer.

Check the equipment received against the shipping
list. The packing cases of all units are stenciled with
a number. If there is a shipping etror or if, because of
damage, replacement equipment must be ordered, noti-
fy the General Electric Company representative,
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Fig. 18 Rear and Right Wall View of Rectifier and Control Cubicle
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HIGH-VOLTAGE
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RELAYS
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RECTIFIERS
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SPARE GL-869-B
IN PRE-HEAT
POSITION

AIR FILTER

VISUAL FILTER

CAPACITORS .
6Cl ,6C2,6€3.

6CY, 6C10,6C11

(4-6798)
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6K2

6c4

6T

" (46799
Fig. 19 Rear a}ndLeft Wall View ofReg:tifiet‘and Control Cubicle

The shipping list designates the various boxes by
number and the contents by name, symbol number, and
drawing or model number, thus permitting positive lo-
cation and identification of all units.

All tubes and crystals are separately packed and
listed on the shipping list by type and symbol number
for ease in identification when they are installed. All
loose items such as contactor arms are securely tied.
Inspect these points and remove the fastenings. Any
disassembled part which required the removal of
screws, nuts, and other fastenings, hasthese parts at-
tached either to the assembly or sub-assembly to in-
sure ease in their location in the installation. The
best procedure, however, is to locate the Amplifier cu-
bicles permanently before reinstalling any of the com-
ponents that have been removed to facilitate shipping.

Be sure to remove the wooden shipping support with
care from inside the cavity.
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Handle all electronic tubes and quartz crystals with
care.

If the Amplifier site is not completed by the time
the equipment is received, leave the units packed and
place the boxes in a safe,dry place. This will prevent
dust and dirt raised by sweeping, plastering, or drill-
ing from settling intothe electrical components, there-
by causing serious maintenance problems later,

LOCATION

The three cubicles of the Amplifier may be placed
in any physical relationship to each other or to the
driving transmitter with the exception that itis best to
locate the Visual Amplifier cubicle as close to the
Visual driver as possible. Two removable end caps
are provided for the end cubicles of a series. It is not
necessary to locate the Rectifier cubicle where it may
be seen during operation. Figs. 8 and 21 show pos-
sible floor plans of the Amplifier when used with
General Electric drivers. Witing ducts or conduits
should be provided between the cubicles and between
the Rectifier cubicle and the external equipment. See
Figs. 61 and 81 for wire sizes and amount of wiring re-
quired between the various units. At the customer’s
option the interconnecting wires may be tun through 4-
inch square ducts overhead, since cutouts forthis type
of wiring duct are provided in the roof of each cubicle.

Other factors to be considered in laying out the -
station are the following: provision for incoming power
supply lines and good ground connection; proper trans-
mission-line, diplexer, and vestigial-sideband filter
supports; and proper illumination, Sufficient space
must be-left in the front and the rear of the cubiclesto

. permit the opening and closing of the cubicle doors.

If this equipment is to be operated in a locality
where weather below freezing is expected, provisien
must be made to protect the piping of the cooling sys-
tem, the heat exchangers, and the water tank from
freezing. Attention should be given to the problem of
preventing the air which circulates through the heat
exchangers from dropping below the freezing point
even during operation, since it is possible to frecze
the water in the heat exchangers while the equipment
is operating.

If a cubicle is to be hoisted, it should be left boxed

until it has been approximately located in the over-all

layout. If, however, the cubicle has been ancrated, it
can be lifted by making use of the removable screw
lifting lugs located in the top corners of each cubicle,
To give a straight upward pull, use a spreader bar
when lifting, The front door assemblies and end pieces

. are removable.

If the stainless steel trim strips above the front
doors are out of line, loosen the four screws located
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SURGE LIMITING
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Fig. 20 Detail View of Rectifier and Control Cubicle Showing Grounding Swi
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near the front door hinges. The trim strip can then be
adjusted until it is properly aligned.

INSTALLATION OF OUTPUT
TUNING ASSEMBLY

See Fig. 22,

To prevent damage during shipment, the cutput tun-
ing assembly is removed from the Amplifier cubicles
and separately packaged, :

Refer to Figs.23 through 25, which show the method
of assembly of this unit to the RF cavity. Fig. 26
shows the location of the screws which connect the
output tuning assembly to the Amplifier cavity. A box-
end ratchet wrenchis supplied to facilitate the adjust-
ment of the 1/4-20 hex-head bolts shown in Fig. 26.

The bottom of the output circuit rests on a screw
arrangement to allow precise alignment of the height
of the assembly in the cubicle. The assembly should
be pushed in snugly against the cavity, Two shield
covers are supplied to cover the opening on each side
of the coupling loop. These covers are secured tothe
cavity proper by two Phillips-head screws for each .

(4-4788)
Fig. 23 Top Assembly of Output Circuit.

TUNE DRIVE ; RF QUTPUT
MECHANISM — § CONNECTION cover and to the barrel of the output tuning assembly
: PL+B-7488227-G1 STANDARD 50-0HM, by two wrap-around clamps.
(POSITION SET Ya" RIGID LINE
DURING TEST) WIRING
All external wiring is normally supplied by the cus-
tomer. Refer to Figs, 61 and 81 for interconnections
PRg:IE;ngE OUTPUT COUPLING and wire sizes.
LOOP 8LI1I OR 7L7 The RF input lines to both Amplifiers are RETMA
ATTACHES HERE standard 50-ohm, 1-5/8 inch standard line. Two adapt-
ers to connect from 1-5/8 inch, 50-chm, to 1-5/8.inch,
LOAD DRIVE 51;5-ohm line are supplied with this equipment. The
MECHANISM RF output lines of both Amplifiers are RETMA stand-
PL+B8-T488227-G1 ard 50-ohm, 3-1/8 inch transmission line, The amount
( POSITION SET ~—__ of external transmissionline and transmission-line fit-
IN TEST) tings needed is determined by the relative location of
the diplexer, Vestigial-Sideband Filter, dummy load,
driving transmitter, and antenna and is normally sup-
NOTE HEIGHT ADJUST- plied by the customer. See Fig. 27 for the proper con-

nection sequence of the transmission-line elements.

G-E DRAWING NUMBERS 5 ING LOCK NUT

INDICATED SHOULD BE
R when INSTALLATION OF PLUMBING
ORODERING REPLACEMENTS | HEIGHT ADJUST- The plumbing in the Aural and Visual Amplifier cu-
FOR ASSEMBLY OR [~ ING SCREW bicl h v cl d inside when the Ampli
SUB—ASSEMBLIES. icles was thoroughly cleane inside when the Ampli-
fier was in test at the factory.
The coils of the heat exchanger, and the water
t pump, were cleaned by the manufacturer.
(4-4796) N .
To prevent contamination of the water system care

Fig. 22 Output Circuit Assembly, PL&D-7662025-G1

should be taken when installing the interconnecting

(Rev. 5/57) 23.
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FILAMENT WRERGH
ACCESS HOLEE N

- '.ﬂUMM\’ ACCESS
~ROT U3k

GOUPLING LOGR
813 OR TLT

(4-4787)
Fig. 24 Cavity Connection to Output Circuit Assembly,
Covers Removed

plumbing. All pipes and fittings must be copper or
brass and must be clean inside. Care should be taken
to prevent solder flux from getting inside the piping.
Pipe joint cement should be used only on the male
threads of the threaded pipe fittings. If these precau-
tions are taken during installation, the procedures
listed under Preparation for Use of the OPERATION
section will result in a clean system without futcher
difficulty. See Figs. 28 and 29 for the installation
sequence and the location of components.

HEWHT
ADJUSTING
HOREW

(4-4791)
Fig. 25 Bottom Support for Output Circuit Assembly
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50-CYCLE OPERATION

‘The Amplifier as shipped is connected for G0-cycle
operation. The following changes must be made for
50-cycle operation.

1. The wite on terminal X3 of the control trans-
former 6T1 should be moved to X2. This changes the
control circuit voltage from 115 volts to 96 volts for
proper operation of a-c relays and contactors.

2. Two 50-cycle filament time meters (G-E Drawing
P-3R142-P6) should be ordered and installed in place
of the 60-cycle meters, 6M1 and OM2.

3. Move the lead on 7T21-terminal 2 to 7T21-termi-
nal 3. Move the lead on 7T20-terminal 2 to 7T20-ter-
minal 1 and 7T20-terminal 4 to 7T20-terminal 5.

Move the lead on 8T13-terminal 2 to 8T13-termi-
nal 3. Move the lead on 8T12-terminal 2 to 8T12-ter-
minal 1 and 8T12-terminal 4 to 8T12-terminal 5.

4, Refer to Fig. 6. On the chart under the outline
of the heat exchanger there is given the RPM for vari-
ous conditions of operation. Set the adjustable shives
on this unitto obtain the correct RPM onthe fan shaft.

5. Refer to Fig. 4. The speed of the blower unit
shown in this figure should be set at 3110 RPM by
means of the adjustable shives inthe Visual and Aural
Amplifier cubicles.

COUPLING
LoGP

1/4-20 HEX
HEAD BOLTS

1/4-20 PHILLIPS
HEAD SCREW3

QROUND STRAP

(A-7991230)
Fig. 26 Output Coupling Connection

TUBE INSTALLATION

See Figs. 30 through 32.

All tubes with the exception of the General Electric
Type GL-6251 are installed in the normal manner,

The sockets for the Type GL-6251 amplifier tubes
are plug-in except for the filament connectors. Clamp
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Fig. 28 Piping Diagram

EXCHANGER S]]

REMOVABLE

MOTORPUMP

WATER.
FROM TUBES

WATER TANK

(A-7145325)

type filament connectors are used to eliminate the

possibility of contact heating due to high contact re-

sistance,
When installing the GL-6251 tubes in their sockets,
push them up into the socket with a glight clockwise

rotation (to make for a good contact and to prevent

damage tothe springs). A line drawn through the water
connections must be parallel with the front of the cav-
ity. The clamping block hanging from the front of the
cavity is then placed between the water connections
and tightened by means of the wing nut on the support-
ing post on the rear of the cavity, When the tube is in
place, it will be resting on the clamping block.

To tighten the filament conpectors, insert the fila-
ment wrench through the hole in the side of the circuit
exposed by pushing back the corner plate and turn it
slowly until it engages the Allen cap screw. It is nec-
essary totighten the tube filament connector only until
it is firm. Excessive pressure may damage the clamp.
There are two connectors per tube that must be tight-
ened.

HEAT EXCHANGER —
BLOWER MOTORS

EXHAUST
AIR-QUTLETS

AIR INLET
TO HEAT
EXCHANGER’

(4-4899)

Fig. 29 Heat Exchanger, Water Tank, Water Pump
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GL-6254

(4-4897)

Fig. 30 Tube Installation - A

The water connections to the anode are made with
quick disconnect fittings to the mating connections on
the tube. Make certain that the fittings are firmly seat-
ed on each connection before turning on the water.
The correct direction of flow must be observed. The
tube jacket is labeled IN for the water inlet. As ob-
served from the rear of the cubicle the label IN on the
tube should be on the left. The inlet and outlet con-
nections are labeled at the valves.

When removing a tube, first shut off both water
valves associated with the tube to be removed, shut-
ting off the inlet valve first. Remove the hoses sup-
plying water to the tubes at the quick disconnect fit-
ting immediately underneath the shut-off valves and
allow the water in the tube to drain into the drain pan.
Then insert the filament wrench and loosen both fila-
ment ¢clamps. Ordinarily it is necessary only to loosen
the clamp screw. If the connector tends to hold when
the tube is lowered, it may be necessary to back the
clamp screw out to the point where the filament clamp
is slightly spread apart, Back the screw only suffi-
ciently to release the filament, The holding clamp bas

EBl-3295

is then loosened from the post on the rear of the cav-
ity and allowed to drop clear. The tube may then be
removed by turning it slightly clockwise (to ptevent
damage to the spring) as it is lowered.

TUBE
SUPPORT
ASSEMBLY

TARGETS

‘ (4-4900)
Fig. 31 Tube Installation - B

INTERLOCKS WITH DRIVING
TRANSKITTER

Since the Amplifier operates grounded-grid, there is
no load onthe exciter until the Amplifier plate voltage
is on and the plate current is flowing. It is therefore
necessaty to interlock the exciter so that there will
be no power output unless there is plate voltage on
the Amplifier.

It is also necessary to provide interlocks so that
there can be no excitation power to either Aural or
Visual Amplifier when eithet SWEEP-OPERATE
switch is in the SWEEP position, This will prevent
accidental burn-out of the germanium sweep diodes on
the Amplifier output transmission lines.

The necessary interlocking between the Type TF-5-A
Amplifier and the G-E Type TT-6-E Transmitter

27
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QUICK
, DISCONNECT
FITTINGS

Fig, 32 Tube Installation - C

used as a driver is as follows (all wires should be
16-gauge, 600 volts d-c):

REMOVE wire from 2TB501-8 and 1TB311-1 (in
the intercubicle harness of the Type
TT«6-E Transmitter).
CONNECT from 5K1-7 to 1TB311-1
8TB7-5 to 2TB501-8
8TB7-6 to 7TB2-9.
(Removes plate power from the Visual
exciter on the TT-6-E when the Visual
Amplifier is in the SWEEP position or
plate voltage is not on the Visual Am-
plifier.)
REMOVE internal wire going to 3TB802-3 and
CONNECT this wire to 3TB3-2,
CONNECT from 3TB3-5 to 3T802-3

5K1-9 to 3TB3-2

7TB2-7 to 3TB3-5.
(Removes drive to the Aural Amplifier
when plate voltage is not applied to
the Aural Amplifier.)

28
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CONNECT from 7TB1-5 to 3TB2-3

7TB1-6 to 3TB2-4

7TB1-5 to 8TB7-9

7TB1-6 to 8TB7-10.
(Turns Aural driver off when either the
Aural or Visual Amplifier is in the
SWEEP position.)
from 1TB307-9 to 7TBI1-3

1TB307-1 to 7TB1-2.
(Turns off the Visual driver when the
Aural Amplifier is in the SWEEP posi-

tion.)

CONNECT

If another type transmitter is used as the exciter,
ways and means must be found to provide the same
interlocking functions as those described above.

EXTERNAL SAFETY SWITCH

Electrical codes generally require that a visible
disconnect switch be located adjacent to any rotating
machinery in order to disable the machinery during
servicing operations. Refer to Note 20 on the Inter-
connection Diagram, Fig. 61. If desired by the cus-
tomer, a switch may be placed in the same location as
the heat exchangers and water. pumpand connected be-
tween GTB9-12 and GTB10-4 in place of the jumper
called for. As may be seen from the Rectifier Elemen-
tary Diagram, Fig. 72, interrupting this circuit at this
point will prevent the closing of 6K2; the cooling con~
tactor. No voltage can be supplied to the motors until
6K2 closes.

REMOTE METERS

The leads on the ground side of 7M10, the Aural
power level meter, and 8M12, the Visual power level
meter, have been brought out to terminal boards to fa-
cilitate the installation of remote indicating meters if
so desired, Referring to Fig. 68 for the Aural Ampli-
fier cubicle, it will be seen that removing the jumper
between 7TB2-Z and 7TB2-1 and installing a 200-
microampere meter in its place will allow a remote in-
dicating meter to be placed wherever desired. Refer-
ring. to Fig. 65 for the Visual Amplifier cubicle, the
jumper is between 8TB3-2 and 8TB3-1. Meters identi-
cal to those used in the Amplifier may be ordered by
specifying G-E Drawing P-3R91-P12.

PROTECTIVE GAPS

Protective gaps are provided at various points in
this equipment. The following spacing is set at the
factory and is given here for.the customer’s reference:




50-KW TELEViISION AMPLIFIER

Plate Transformer - Spherical Gaps, 0.463 inch

Reactor - Gaps, 0.1875 inch

Plate Lead Protective Gap on Cavity (see Fig. 53),
0,180 inch

Screen Contact Plate Protective Gap Inside Cavity
(see Fig. 54}, 0.020 inch

Protective Gaps on Qutput Tuning Assembly (see
Figs, 10 and 22}, adjusting screw projects 0.8 inch
from the mounting plate

INITIAL LUBRICATION

Before the equipment is first operated, the follow-
ing points should be lubricated, using the "General
Eleciric Grease for Ball and Roller Bearing Motors."
A one-pound can of this grease is supplied with the
equipment.

EBI-3295

"Motorpump” Water Pump - Remove the relief plugs
from each end of the motor and grease the motor, using
a grease gun until grease appears at the relief plug
holes. Do not replace the relief plugs until the pump
has run for 15 minutes.

Motors on the Heat Exchanger Blowers - Remove the
relief plugs from each end of the motor and grease as
described above.

Bearings on the Heat Exchanger Fan Shaft - Grease
with General Electric Grease, using a low-pressure
grease gun. Two strokes of the gun will be sufficient.
Do not use a high-pressure gun or over-grease these
bearings, since the grease seals may be ruptured.

All other bearings and motors are initially lubri-
cated.

See the MAINTENANCE section for routine lubrica-

tion.

OPERATION

PREPARATION FOR USE

1. Wire check all interconnecting cables,

2. Inspect the installation for cleanliness,

3. Install all tubes {see Tube Installation under IN-
STALLATION)and the sweep generator crystals (refer
to the Parts List).

4. Place all of the Amplifier breakers and the AUTO
RECLOSER switch in the OFF position.

5. Turn the REG LINE VOLTAGE control as far
counterclockwise as it will go.

6. Close the external disconnect switch 581, ener-
gizing the power input to the cubicles.

7. Close the REG LINE switch 787 on the front
panel of the Aural Amplifier cubicle.

B. Check the regulated line wvoltage on the REG
LINE VOLTAGE meter 7M8 (in conjunction with the
REG LINE VOLTAGE switch 7516). Adjust the regu-
lated line voltage by means of the REG LINE VOL-
TAGE control 7T14 to an average phase voltage of
230 volts.

0. Close the CONTROL breaker 7512. The green
AMPLIFIER START push button and the AUTO RE-
CLOSER switch supervisory lights should be illumin-
ated.

10. Press the AMPLIFIER START push button, The
Aural and Visual AIR supervisory lights should come
on, indicating no air flow to the tube,

11. Momentarily close the AURAL BLOWER switch
mounted on the Rectifier panel and observe the rota-
tion of the Aural blower as it coasts to a stop. Look-
ing at the blower from the pulley end, the shaft should
be rotating in a clockwise direction. If the rotation is
incorrect, reverse the leads going to terminal 6TB7-1

and 6TB7-2, Check the rotation of the Aural blower
again as described above. It will now be correct.

Momentarily close the VISUAL BLOWER switch
and observe the rotation of the Visual blower as it
coasts to a stop as described above, If the corrections
have been correctly made, this motor rotation should
be correct. If it is not, reverse the intercubicle leads
going to 8TB8-10 and 8TB8-11.

Close the AURAL and VISUAL BLOWER switch-
es located on the front panel of the Rectifier cubicle.
The main blowers should come up to speed, and the
AIR supervisory lights should be extinguished, indi-
cating that air flow to the tubes has been established.
If the supervisory lights are not extinguished, the fol-
lowing conditions may exist:

a. The filament-wrench interlock may be open
because the filament~wrench has not been restored to
its storage position,

b. The air interlock switch may be defective.

12. Momentarily close the BLOWER 1 switch on the
Rectifier cubicle panel and observe the rotation of the
blower on the heat exchanger as it coasts to a stop.
The rotation as viewed from the pulley end should be
counterclockwise, If the rotation is incorrect, reverse
the interconnection leads goingto 6TBi-1 and 6TB1-2.
Repeat the above procedure to check for preper rota-
tion.

13. Momentarily close the BLOWER 2 switch on the
Rectifier cubicle panel and observe the blower on the
heat exchanger as it coasts to a stop. The rotation
observed should be the same as that indicated in step
12 above. To reverse the rotation of this unit, reverse
the leads going to 6TB1-4 and 6TB1-5,

14, Open all the water valves in the Visual and
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Aural cubicles, Check to make sure that all the quick
disconnect fittings are properly seated, Open the by-
pass valve on the water pump all the way, Fill the
water tank half full with ordinary tap water. Momentar-
ily close the WATER PUMP switch on the Rectifier
cubicle panel and observe the rotation of the water
pump as it coasts to a stop, The correct rotation for
this wit is indicated by an arrow on the nameplate of
the pump, If the rotation observed is incotrect, reverse
the leads in the interconnection cable going to 6TB1-7
and 6TB1-8. Turn on the WATER PUMP switch, With-
out closing the bypass valve on the water pump, in-
spect the plumbing system for leaks. Start closing the
bypass valve on the water pump slowly and continue
to inspect the plumbing for leaks. Add tap water to the
water tank to replace the water used in filling the
system.

Looking through the window of the Visual and
Aural Amplifier cubicles, note the readings on the
water pressure meters labeled LEFT WATER, RIGHT
WATER, and OUTLET WATER. The reading on the

50-KW TELEVISION AMPLIFIER

LEFT WATER and RIGHT WATER pressure meters
will be higher than that on the OUTLET WATER pres-
sure meter. Continue closing the bypass valve on the
water pump until the pressure difference between
LEFT WATER o RIGHT WATER and OUTLET WATER
is 7.2 pounds in each Amplifier cubicle. These pres-
sure meters are connected across each water flow
interlock, and, referring to the graph in Fig. 33, it can
be seen that a 7.2-pound difference across the flow
interlock corresponds to a water flow of 12 gallons
per minute through the tube,

After the procedure described azbove has been
completed, both WATER supervisory lights on the
front panels of the Visual and Aural Amplifier cubi-
cles should be extinguished.

15, Close the RECT BLOWER switch. The Rectifier
cubicle exhaust and tube blowers should start.

16, Close the RECT FILAMENT switch. The Recti-
fier filaments should light,

17, Close the MAIN FILAMENT and LP FILAMENT
switches on both the Visual and Aural Amplifier cubi-

10 /
8 /
Vv
6 ’/
Vv
4 //

2
//

T

(SY3IL3W JHNSSIYd NI3MI38 IONIFHIIHiId) dOHA SANNOL

2 4 6

8 10 12 t4 16

GALLONS PER MINUTE

Fig, 33 Graph of Water Flow versus Pressure
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TABLE SHOWING TRANSFORMER TAPS
FOR FILAMENT TRANSFORMER
VOLTAGE CONTROL

8T9 Secondary

8T10 Secondaty

Terminal Numbers Fot Terminal Numbets For
8T12 Sec, Wires Lettered 8T13 Sec. Wires Lettered
Voltage Voltage
A B C D E F
-4.55% 4 8 9 13 -4.55% 3 7
-2.27% 4 7 9 12 -2.27% 3 6
5.5 volts 4 6 9 11 5.5 voits 3 5
+2.27% 4 5 9 10 +2.27% 3 4
+4.55% 4 4 9 9 +4.55% 3 3
+6.82% 5 4 10 9 +6,82% 4 3
+9.1% 6 4 11 9 +9,1% p! 3
+11,35% 7 4 12 9 +11.35% 6 3
+13.05% 8 4 13 9 +13.65% 7 3

cles, All the filaments in the Visual and Aural Ampli-
fier cubicles should be illuminated, Check the filament
voltage on the GL-6251 tubes in the Visual and Aural
Amplifier cubicles by means of the PA FILAMENT
VOLTAGE meter and the PA FILAMENT-LEFT-RIGHT
switch located behind the front access door on the
left panel of each cubicle. The voltage should be 5.5
volts +0,15 volt for each tube when the regulated
line Powerstat* is set to give a regulated line voltage
of 230 volts average on all three phases as measured
on the REG LINE VOLTAGE meter. The filament vol-
tage may be adjusted by means of the “buck-boost™
transformers 7T18 and 7T19 in the Aural Amplifier
cubicle.

The amplifier filaments are provided with sepa-
rate means of control so that their voltage may be ad-
justed independently, A FILAMENT VOLTAGE meter
with a selector switch is provided so that each tube
may be metered independently. The filament voltage
of each tube should be adjusted as nearly as possible
to the nominal rating of 5.5 volts. By use of taps on
the secondaries of the two Scott-connected *buck-
boost”® transformers 8T9 and 8T10 sufficient variation
of voltage may be obtained to correct for transformer
winding tolerance, filament wiring voltage drop, or
voltage unbalance on the input line. A change of taps
on 8T9 affects the filament voltage of the left tube; a
change of the taps on 8T10 affects the filament vol-
tage of the right tube,

Tf the voltage is slightly off after a tube change
during operation, it maybe teset after normal shutdown.

The preceding discussion concerning the Visual
Amplifier also applies to the Aural Amplifier, 7T18

* Registered U, S. Patent Office

and 7T19 being equivalent to 8T9 and 8T10, respec-
tively.

18. Open the valve and allow the water to circulate
through the dummy load on the Vestigial-Sideband
Filter. Cotrect flow is insured by the flow regulating
strainer supplied with the Vestigial-Sideband Filter.

19, With the HEAT EXCHANGER BLOWER 1 and
BLOWER 2 off, allow the equipment to operate until
the water has been heated by the filaments of the
GL-6251 tubes to a temperature of 120 degrees as in-
dicated by the temperature meters on the Visual and
Aural Amplifier cubicles. Hold the water temperature
toaround 120 degrees by turning on eithér the BLOWER
1 or BLOWER 2 switch intermittently. After the equip-
mest has been running for half an hour, push the AM-
PLIFIER STOP push button. After the blowers and
pump time out in three minutes, drain the water from
the system, Clean out any bits of solder that may be
found in the water tank and refill the system with ordi-
nary tap water.

20, Push the AMPLIFIER START button and repeat
step 19 except for refilling the water tank.

21. After draining the system, clean out any bits of
solder found in the water tank, clean the water strain-
ers, and fill the tank three-quarters full with distilled
water.

22. Push the AMPLIFIER START button, turn on
the BLOWER 1 and BLOWER 2 switches on the front
panel of the Rectifier cubicle, Maintain a supply of
distilled water in the water tank to three-fourths of its
full capacity. During the first week of operation, skim
off anyfilm that mayappear on the surface of the water
in the tank. It will be noted that the readings of the
water pressure meters in the Visual and Awral Ampli-
fier cubicles will *bounce® when the equipment is
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placed in service for the first time. This results from
the air tzapped in the lines to the pressure gauges; the
*bounce” will diminish and disappear during the first
weeks of operation.

AURAL AMPLIFIER

1. Operate the DC SWITCH to the AURAL position.

2. The following switches should be closed on the
Aural Amplifier cubicle: REG LINE, CONTROL, MAIN
FILAMENT, and LP FILAMENT. The rear door of the
Aural Amplifier and Rectifier cubicles must be closed.
The Aural time-delay relay 7K2 should have timed out
one minute after the MAIN FILAMENT and LP FILA-
MENT switches were closed, and the Aural FIL TD
STATUS and Aural BIAS supervisoty lights should be
illuminated,

*Spike " Showing Only Plate Circuit of Aural Am-
plifiet Tuned

3. Close the Aural BIAS switch. The Aural BIAS
supervisory light should be extinguished, indicating
that Aural bias voltage has been established. Simul-
taneotsly, the lamps in the green RECTIFIER ON push
buttons of the Aural and Visual Amplifier cubicles and
the green RECT ON push butten of the Rectifier cubi-
cle should be illuminated.

4. Operate the BLANKING, MARKERS, FILAMENT,
and MOTOR switches on the sweep generator panel to
the ON position.

5. Close the SWEEP switch and operate the OPER-
ATE-SWEEP switch to the SVEEP position. This will
apply power to the sweep generator,

6. Normally the sweep generator will be adjusted
before shipment from the factory and will need little,
if any, further adjustment. If adjustment is necessary,
align the sweep ‘generator as described in the THE-
ORY AND CIRCUIT ANALYSIS, VISUAL AMPLIFIER
section. Refer to the Parts List for the comrect sweep
marker crystals to be used in the Aural sweep genera-
tor. .
7. Connect a high-gain oscilloscope such as a G-E
Type ST-2«A to the SCOPE INPUT jack on the sweep
generator panel and place the Sweep Generator 'scope
input selector switchin the first DETECTOR position,

8. Align the output circuit of the Amplifier as fol-
lows with the Aural output connected to a dummy load:

a. Place the TUNING motor POWER switch 7832
in the ON position, The TUNING motor POWER super-
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visory light 7115 should be illuminated, indicating that
power is available for operating the tuning motors.

b. Operate the PLATE TUNING switch 7529 to
resonate the plate circuit. Unless the TUNE (7530) or
output tuning happens to be in resonance, the response
obtained by tuningthe plate circuit will be a single re-
sponse which can be tuned to a frequency midway be-
tween the marker signals (1.5 megacycles above “and
below the aural carrier frequency); see Fig. 34.

c. Operate the TUNE switch 7830 to tesonate the
output circuit, Depending upon the output coupling and
loading, the re'sultant response willbe either a broader
*single-humped” response or a “double-humped” re~
sponse,

d. Adjust the LOAD switch 7531 to obtain a re-
sponse similar tothat shown in Fig. 35, 36. or 37. The
correct bandpass is shown in Fig. 37. If the bandpass
is too narrow, as shown in Fig. 35, or teo wide, as
shown in Fig. 36, the coupling must be adjusted. To
do this, remove the shield covers on the output circuit
on each side of the coupling loop.Then, using the box«:
end ratchet wrench supplied with this equipment, loos-
en the 1/4-20 hexhead bolts connecting the coupling
loop to the output circuit. If the bandpass was found
to be too narrow, the coupling loop should be pushed
slightly into the cavity to increase the coupling. If the
bandpass was found to be too wide, the coupling should
be pulled back toward the owput circuit to decrease
the coupling. Tighten the hexhead 1/4-20 bolts secure~
ly and replace the shield covers before proceeding.

Fig. 35 Aural Amplifier: Correct Bandpass but Too Little
Coupling

e, At this point, mention should be made of the
Amplifier neutralization. The neutralization control is
Iocated on the front of the plate cavity in the center
just above the sweep termination on box (see Fig. 50),
The access hole is covered by a small plate which
must be moved to make the adjustment,

The neutralization of the Amplifier is not crit
ical, since there is very little feed-through in the tet-
rode tubes withboth grids at ground potential. The neu-
tralizing adjustment is set during factory test and
should need no further adjustment. However, if for any
reason adjustment is necessary, the following proce-
dure should be used,

With plate and screen voltage off but with grid
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bias voltage on (the rear door of the cubicle must be
closed), the output circuit response as observed on the
oscilloscope may show a small, sharp *nick®. This is
due to the resonance within the band of the input line
between the exciter and the Amplifier. Being unloaded
under these conditions, this citcuit comprises a high-Q
circuit coupled to the plate circuit very lightly through
the cathode-plate capacitance in the tubes, Note that
resonance of the input line may or may not occur in the
bandpass, depending upon its length., Alsa, all power,
including filaments, should be off in the exciter, since
this might "load” the input line so that a sharp reso-
nant condition could not be obtained. The nick in the
response should be minimized byrotating the neutraliz-
ing loop. A special tool is supplied to make this ad-
justmeat { G-E Drawing A-7145267-P1),

If no nick is found, the input line is not reso-
nant in the band, and it will be necessary to change
its length by disconnecting or substituting lengths of
line until resonance is obtained.

f. When the output coupling and loading are cor-
rect and the circuits tuned, the response as shown on
the oscilloscope should be approximately that shown
in Fig. 37.

9. Refer to Fig. 38 and connect the main plate trans-
former primary leads to the proper primary terminals
for a rectifier output voltage as near 6500 volts as
possible.

Fig. 36 Aural Amplifiers Correct Bandpass but Too Much
Coupling
Check the holding bias on each tube. It should be
approximately 20 volts when measured at 7C20 and
7C21 on top of the cavity.

10, Place the DELTA-WYE switch in the WYE posi-
tion,

11, Turn the Aural PA SCREEN VOLTAGE control
to the full counterclockwise position and operate the
SCREEN switch to the ON position

12, Make sure that the GL.-869-B mercury vapor rece
tifiers in the Rectifier cubicle have been "cooked in®
for at least 30 minutes with filament voltage and then
depress the RECTIFIER ON push button. The main
plate breaker should close, followed by the stepestart
contactor 6K10 in approximately one second. When the
main breaker closes, plate voltage will be established
and should be approximately sixty percent of G500
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volts, or 3900 volts,

13. Turn the PA SCREEN VOLTAGE control in the
clockwise direction until the SCREEN VOLTAGE is
500 to 700 volts. As the screen voltage increases, the
plate current should increase to approximately 2.5
amperes.

14. The six GL-869-B mercury vapor rectifiers used
inthis equipment must be quarter-phased toobtain max-
imum tube life, This procedure must be followed for
each new installation of this equipment. Refer to Fig.
39 for the schematic connection of the equipment re-
quired for this adjustment. The oscilloscope used for
this procedure may be any service-type unit, since the
measurement is made at 60 cycles. The oscilloscope
should be checked by applying 6 volts a-¢ to the verti
cal and horizontal amplifier inputs simultaneously, and
by notingthat the presentation on the screen of the os-
cilloscope is a straight line at an angle of 45 or 133
degrees. This indicates that there is no phase shift in
the oscilloscope which will interfere with the accuracy
of the following measurements. Most oscilloscopes will
meet this requirement.

The transformer required may be any transformer
having a 220- to 500-volt winding together with a low-
voltage filament winding. Most smalltransformers used
in receiver power supplies meet this specification,

The phase of the current pulse through the re-
sistor in the cathode of each GL-869-B tube is com-
pared to the phase of the filament voltage of the tube.
In making this adjustment IT IS NOT NECESSARY TO
INTERFERE WITH THE INTERLOCKS. DO NOT
TAMPER WITH ANY SAFETY DEVICE IN THE REC-
TIFIER.

Insulated test lead wire rated at 10,000 volts
should be used in making the following hookup. The
leads may be brought from inside the Rectifier cubi-
cle by removing the cover plate over the convenience
outlet and feeding the wires through this opening, Dis-
connect the leads going to 6T10, the SPARE HEAT
POSITION transformer and connect as shown in Fig.
39, The leads from terminals 3 and 5 of 6T10 should
be long enough to reach all of the six resistors listed.
Refer to Fig, 72 for the Elementary Diagram of the
Rectifier and Figs. 69 through 71 for the location of

Fig. 37 Aural Amplifiers Cotrect Bandpass, Lower l\_t[atke:
1.5 MC Below and Upper Marker 1.5 MC Above Carrier
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the parts in the cubicle. The other transformer used
should be placed on the floor of the Rectifier cubicle,
and the leads from the high-voltage winding should be
long enough to reach the ptimaries of the Rectifier
filament transformers listed. The oscilloscope should
be placed outside the Rectifier cubicle. Be sure to
ground the set-up as shown in Fig. 39. Connect the
equipment to the resistor and transformer associated
with one tube, for example, 6T6 and GRS,

Place the DELTA-WYE switch552 in the DELTA
position and apply plate voltage with. the VISUAL-
BOTH-AURAL DC transfer switch in the AURAL po-
sition. Increase the screen voltage by means of the
SCREEN VOLT ADJUSTMENT until a plate current
of 2.5 amperes is read on the PLATE CURRENT
meter.

Observe the pattern on the oscilloscope, Tt will
be like that shown in Fig. 40 or 41.

The correct quarter-phasing condition is shown
in Fig. 41, If the pattern observed on the oscillo-
scope is correct, turn off the PLATE VOLTAGE by
depressing the RECT OFF push button and move the
leads to the next resistor and transformer, and repeat.
If the pattern is again like that shown in Fig. 41, move
the leads to the next resistorand transformer combina-
tion,

If three tubes on one side show correct phasing,
the three tubes on the opposite side will be found to
be correctly phased. 1f one side is correctly phased
and one tube on the other side shows incorrect phas-
ing, the high-voltage wiring from the secondary of
5T1 is in error.

5VOLTS

304050 6TI,6T12 6RZ, 6R3,

VL Cr13emia, GRA.GR5,
6RG OR 6R7

HIGH VOLTAGE
¥ TEST LEADS

I 7 6TI5 OR 6716
220 ¥,

!

TRANSFORMER QLS 3% 50 spARE HEAT

WITH 230 V. § —— 6TIO POSITION

6V WINDINGS Ef"""z’b TRANSFORMER
e AMAAG 1000 OHMS
= 2 WATTS
GND,

0SCILLOSCOPE

O

[oXe)
0

HORIZONTAL
INPUT

(A-7991263)

Fig, 39 Quarter-Phasing Connections

VERTICAL
INPUT *
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Fig. 40 Incorrect Quarter Phasing

if incorrect phasing is found when checking the
first three tubes, the phasing of the Rectifier filament
line must be changed. Refer to the Rectifier Elemen~
tary Diagram, Fig, 72, The three-phase input to the
rectifier filaments are on GTB2-4, 6TB2-35, and
6TB2-6.

When an incorrect phase is shown for one of the
first three tubes, change the leads in the intercubicle
connection going to GTB2-4, 6TB2-5, and GTB2-6.
There are six possible combinations for connecting
these three intercubicle wires to the three terminals
on the Rectifier terminal board. One combination will
give correct phasing for all six tubes. When the cor-
rect phasing is obtained for all six rectifier tubes, the
equipment is correctly quarter-phased.

15. Adjust the CATHODE BALANCE control 7R9 to
obtain the best balance of RIGHT and LEFT CATH-
ODE currents. The currents should be balanced with«

in t 5%.

Fig. 41 Correct Quarter Phasing

16. Place the REFLECTOMETER FORWARD-
REVERSE switch on the lower panel in the FORWARD
position. Rotate the REFLECTOMETER AMP GAIN
control 7R34 in the direction to obtain minimum re-
flectometer relay current as indicated by the RE-
FLECTOMETER RELAY current meter 7M7. Place
the DELTA-WYE switch 552 in the WYE position.

17. The Aural Amplifier is now ready for the appli-
cation of driving power. Apply power gradually from
the exciter. When sufficient excitation has been ap-
plied to cause the plate current to increase to approx-
imately 6 amperes, watch the RF OUTPUT meter and
operate the PLATE TUNING switch to maximize this
reading. The power output at this point should be
5 to 10 kilowatts, and the screen currents should be
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less than 50 milliamperes with the screen voltage at
500 to 700 volts,

18. Remove excitation power and operate the Aural
RECTIFIER OFF push button to remove Amplifier
plate power. Operate the transformer DELTA-WYE
switch to the DELTA position.

19. Re-apply plate power to the Amplifier by de-
pressing the Aural RECTIFIER ON push button. Grad-
ually apply excitation power tp the Amplifier. Increase
the screen voltage to 600 volts. When sufficient drive
power has been applied to bring the Amplifier plate
current up to 9.5 amperes, the measured power output
should be approximately 27 kilowatts, The PLATE
TUNING should be checked to be sure that the RF
OUTPUT is maximized, since there is some plate de-
tuning resulting from change of tube capacitance as
the tube heats up.

20, Proper tube loading is important. If the tubes
are too lightly loaded (bandpass too narrow), the plate
voltage swing will be abnormally high, and the tube’s
ceramic and plate and grid seals will overheat, Pro-
longed operation under these conditions will cause
failure of the tube. If the tube loading is too heavy,
that is, the tube load impedance is too low (bandpass
too wide), the efficiency of the amplifier will be too
low. The correct load impedance is obtained when the
sweep response is approximately like that shown in
Fig.37. TIf the plate current required for 27 kilowatts
is greater than 9.75 amperes, the bandpass must be
narrowed by reducing the coupling and loading and re-
tuning the output. The Aural Amplifier loading is ad-
justed to give a certain specified efficiency which is
a comptromise between the too heavyand too light con-
ditions referred to above., The PLATE tuning switch
should be used to maximize the RF OUTPUT meter
readings under drive,

21. Under full power operating conditions, it may be
necessary to adjust the CATHODE BALANCE control
7R9 to obtain the best balance of RIGHT and LEFT
CATHODE currents. The cathode unbalance relay
will operate when the unbalance between right and left
cathode cutrents exceeds 10%.

22. With the Amplifier delivering the desired power
into the dummy load and the REFLECTOMETER
FORWARD-REVERSE switch 7514 in the FORWARD
position, adjust the REFLECTOMETER SENSITIVITY
control 7R24 to obtain a reference deflection of 100
on the RF OUTPUT meter. This reference deflection
is used as the standard reading for rated power output
when the Amplifier is connected to the antenna and
will correspond closely with the rated power output
determined by the graph of aural efficiency (see Fig.
80) when the correct load impedance is obtained for
this Amplifier.
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Fig, 42 Aural Amplifier: Correct Bandpass with 500-Foot
Transmission-Line Feed to Antenna

23, With power removed, transfer the Amplifier out-
put to the diplexer and the antenna. Check the align-
ment with the sweep generator to be sure that the
Amplifier load is essentially the same as the dummy
load. Power may then be re-applied, and the new
loading condition should be observed to see whether
aslight change of SWR on the output transmission line
has changed the tube loading condition. If so, the
loading may be slightly readjusted as described above,
but this is not usually necessary unless the SWR
changes considerably,

See Fig. 42 for the bandpass obtained when
feeding an antenna with 500 feet of transmission line.
The "wrinkles” on the bandpass are caused by the
VSWR of the antenna itself as it is transformed down
the length of the transmission line, The amplitude
of the wrinkles is a function of the VSWR of the an-
tenna, and the number of wrinkles in the pass band is
a function of the actual length of transmission line
between the Amplifier and the antenna. A record
should be made of the sweep response obtained for
each particular installation at the time of original in-
stallation. Any major change in the amplitude of the
wrinkles indicaees trouble in the antenna system,

24, Finally, with the Amplifier delivering rated
power and the REFLECTOMETER FORWARD-RE-
VERSE switch 7514 in the FORWARD position, ad-
just the REFLECTCMETER AMP GAIN contrel 7R34
in the direction to obtain a reflectomerer relay current
of approximately 2,5 milliamperes as indicated by the
REFLECTOMETER RELAY meter 7M7. This relay,
7K17, will pick up at a curtent of 3,5 to 4 milliam-
peres and will remove plate power, Under this adjust-
ment, if the transmission-line SWR increases appreci-
ably because of antenna or transmission-line fault,
the reflectometer REVERSE voltage will increase,
causing 7K17 to pick up, thus protecting the Amplifier
and the antenna or transmission line.

25. The Aucal Amplifier is now adjusted for normal
operation. It is recommended that the shutdown pro-
cedure be that of removing drive power before removing
plate power from the Amplifier.
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VISUAL AMPLIFIER

1. Operate the DC SWITCH 758 to the Visual posi-
tion.

2. The following switches should be closed on the
Visual Amplifier cubicle: MAIN FILAMENT and LP
FILAMENT. The reat door of the Visual Amplifier
and Rectifier cubicles must be closed. The Visual
time-delay relay 8K2 will time out one minute after
the MAIN FILAMENT and LP FILAMENT switches
are closed, and the Visual BIAS and FIL TD STATUS
Llights should be illuminated,

3, Close the Visual BIAS switch, The Visual BIAS
supervisory light should be extinguished, indicating
that the Visual bias voltage has been established.
Adjust the BIAS ADJUST theostats 8R38 and BR39 to
give a bias of 20 volts on the right and left amplifier
tubes as read on 8M3, the BIAS voltmeter, The lamps
in the green RECTIFIER ON push buttons on the Vis-
ual and Aural Amplifier cubicles and in the green
RECT ON push button on the Rectifier cubicle should
be illuminated.

4. Operate the BLANKING, MARKERS, FILAMENT,
and MOTOR switches on the sweep generator panel
to the ON position.

5. Close the SWEEP switch and operate the OPER-
ATE-SWEEP switch to the SWEEP position, This will
apply power to the sweep generator and energize the
relays in Sweep Detectors No, 1 and No. 2.

6. Normally the sweep generator will be adjusted
before shipment from the factory and will need little,
if any, further adjustment. If adjustment is neces-
sary, align the sweep generator as described in the
THEORY AND CIRCUIT ANALYSIS, VISUAL AMPLI-
FIER section. Refer to the Parts List for the cotrect
market crystals to be used in the Visual sweep gener-
ator, .

7. Connect a high-gain oscilloscope, such as the
G-E Type ST-2-A, to the SCOPE INPUT jack on the
sweep generator panel and place the sweep generator
*scope input selector switch in the first DETECTOR
position, When the 'scope input selector switch is in
this first DETECTOR position, the bandpass of the
visual Amplifier is observed ahead of the Vestigial-

Fig. 43 Visual Amplifier; Sweep Detector No. 1, Correct
Bandpass Before VSB Filter, But Too Little Coupling
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Fig. 44 Visual Amplifier: Sweep Detector No. I, Correct
Bandpass Before VSB Filter, But Too Much Coupling

Sideband Filter. When the 'scope input switch is in
the second DETECTOR position, the bandpass is ob-
served after the Vestigial-Sideband Filter. Refer to
the Visual Amplifier Elementary Diagram, Fig. 65.
For a complete description of and adjustment proce-
dure for the Vestigial-Sideband Filter, refer to
EBI-3326 which is included as an insert in this book.

8. Align the output circuit of the Amplifier as fol-
lows. Refer to Fig. 27. The output of the Visual Am-
plifier cubicle should be connected to the external
ttansmission-line elements, the Vestigial-Sideband
Filter, and the Sweep Detector assemblies as shown,
A dummy load capable of dissipating 30 kilowatts of
RF power should be connected following the Sweep
Detector No, 2 assembly,

a. Place the TUNING motor POWER switch 8529
in the ON position, The TUNING motor POWER super-
visory light 8I8 should be illuminated, indicating that
power is available for operating the tuning motors,

b, Operate the PLATE TUNING switch 8528 to
resonate the plate circuit. Unless the TUNE (8S27) or
output tuning happens tobe in resonance, the response
obtained by tuning the plate circuit will be a single
response which can be tuned to 2 frequency midway
between the marker ‘signals (0.75 megacycles below
and 4.2 megacycles above the carrier frequency), a
condition similar to that shown in Fig. 34.

¢, Operate the TUNE switch 8527 to resonate the
output circuit, Depending upon the output coupling and
loading, the resultant response will be either a broad-
er "single-humped" response or a " double-humped"
response.

d, Adjust the LOAD switch 8528 to obtain a re-
sponse similar to that shown in Fig. 43, 44, or 45.
The correct bandpass is shown in Fig. 45. If the band-
pass is too narrow, as shown in Fig. 43, or too wide,
as shown in Fig. 44, the coupling must be adjusted.
To do this, remove the shield covers on the output
circuit on each side of the coupling loop. Then, using
the box-end ratchet wrench supplied with this equip-
ment, loosen the 1/4-20 hex-head bolts connecting the
coupling loop to the output circuit. If the bandpass is
found to be too narrow, the coupling loop should be
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Fig, 45 Visual Amplifier: Sweep Detector No. 1, Correct
Bandpass Before V3B Filter, Lower Marker 0.75 MC Below
and Upper Marker 4.2 MC Above Carrier

pushed slightly into the cavity to increase the coup-
ling, If the bandpass is found to be too wide, the
coupling should be pulled back toward the output cir-
cuit to decrease the coupling. Tighten the hex-head

1/4-20 bolts securely and replace the shield covers
before proceeding,

e, Place the sweep generator 'scope input selec-
tor switch in the second DETECTOR position. The
response should be like that shown in Fig. 46 or 47,
The adjustment of the Vestigial-Sideband Filter is
catefully set and locked at the factory before shipment
so that no further adjustment should be required. See
EBI-3326 for complete information about this unit,

f. The neutralization of the Visual Amplifier is
the same as that of the Aural Amplifier; therefore,
refer to the Aural Amplifier subsection for the com-
plete neutralization procedure.

9. Check the bias on the right and left tubes by
means of the GRID VOLTAGE meter 8M3 and the trans-
fer switch 8S30.

10, Place the DELTA-WYE switch in the WYE posi-
tion,

11, Turn the SCREEN REG SUPPLY Powerstat and
the SCREEN VOLTAGE CONTROL adjustment to the
extreme counterclockwise position. Operate the
SCREEN switch to the ON position.

12. Depress the RECTIFIER ON push button, The
main plate breaker SK1 should close, followed by the
step-start contactors 6K10 and GK9 in approximately
one second. When the main breaker closes, plate volt-

Fig. 46 Visual Amplifier: Sweep Detector No. 2, Correct
Bandpass After VSB Filter, Lower Marker 0.75 MC Below
Carrier
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age will be established and should be approximately
60 percent of 6500 volts, or 3900 volts.

13, Rotate the SCREEN REG. switch to the VOLT-
AGE position, In this position the SCREEN REG
meter reads the voltage drop across the Type GASYG
-screen regulator tubes. Slowly rotate the SCREEN
REG SUPPLY control in the "increase" direction. It
will be noted that the SCREEN REG voltage will in-
crease as this control is advanced up to approximately
150 to 200 volts and will suddenly drop to zero as the
gas-discharge tubes in the screen regulator break
down. As the control is increased the SCREEN VOLT-
AGE will increase to approximatelv GO0 volts, At this
point, as the SCREEN REG SUPPLY control is further
increased, the SCREEN REG VOLTAGE should start
to increase and the SCREEN VOLTAGE should remain
constant. If not, adjust the SCREEN VOLT ADJUST
control until this condition is met, With a SCREEN
VOLTAGE of 600 volts the SCREEN REG VOLTAGE
should be 125 to 150 volts.

Fig, 47 Visual Amplifier: Sweep Detector No. 2, Correc
Bandpass After YSB Filter, Lower Marker 1.25 MC Below
Carrier

14. Note the RIGHT and LEFT CATHODE currents
and set the RIGHT and LEFT BIAS ADJUST.rtheostats
8R39 and 8R38 to give a cathode current of 1,25 am=
peres for each tube.

15, The Visual Amplifier is now ready for the appli-
cation of excitation power. With normal power supply
voltages as described above, the VSWR on the input
fine to the Amplifier will be 1.2 to 1 or less at the
center of the particular channel,

The only remaining circuit adjustment which
should be made is the adjustment of the external 1-5/8
inch line stretcher,

The exciter may be adjusted to operate into a
dummy load with good SWR and its output then con-
nected to the Amplifier input. Then the Amplifier input
may be used in exactly the same way as the dummy
load. If the adjustment of the driving transmitter in-
cludes the use of a sweep generator to align its cir
cuit, the transmitter may be aligned in the normal
manner using the Amplifier input as its load. In this
case, either the sweep diode detector at the output of
the exciter or at the output of the Amplifier may be
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used. When the Amplifier output sweep diode detec-
tor is used, the oscilloscope should be connected in
the same way as when aligning the Amplifier output
circuit, and the Amplifier sweep generator should be
made inoperative by placing the sweep generator FIL-
AMENT switch in the OFF position. This prevents
the Amplifier sweep generator from superimposing its
voltage upon the sweep generator voltage from the
exciter.

When the output circuits of the driving transmitter
are being adjusted by means of a sweep generator, the
oscilloscope should be used to determine whether the
indicated circuit response is essentially the same at
the exciter output as at the Amplifier output. If one
has a definite "¢tip" or "slope® to what should be the
" flat" part of the bandpass, adjust the input line
stretcher to make the two responses as nearly alike
as possible in this respect,

The two matching adjustments on the front panel
of the Amplifier may also be adjusted to give the same
bandwidth as obtained with the driving transmitter
connected to a dummy load, To use these adjustments
it will be necessary to unlock the matcher drive as-
sembly by loosening the nuts holding the push rods
actuating the plate on the input matcher. The screw-
driver adjustment may then be made from the front
panel by removing the two plug buttons above the
General Electric nameplate on the front panel.

When a sweep generator is being used to align
the exciter, such as would be the case with the G-E
Type TT-6-E 5-KW Transmitter, the Amplifier SVEEP-
OPERATE switch must be in the SWEEP position
when the last two or three stages are being adjusted
and when the Amplifier sweep diode detector is being
used. However, when the first two or three circuits
are being adjusted, the RF level at the Amplifier out
put resulting from the exciter sweep generator will be
high enough to damage the germanium diode detector
unless the Amplifier SVEEP-OPERATE switch is in
the OPERATE position. In this position the diede is
disconnected from the transmission line by a relay.
There will be sufficient feed-through in this position
to allow the use of this diode undet the higher RF
drive conditions.

16. Place the Amplifier SWEEP-OPERATE switch in
the OPERATE position, the PEAK POVER-REFLEC-
TOMETER switch in the REFLECTOMETER position,
and the reflectometer FORWARD-REVERSE switch in
the FORWARD position,

17. Gradually apply a black picture (picture at ped-
estal level) from the exciter and check the average
power output into the Amplifier dummy load. Increase
the excitation level until a power output of 30 kilo-
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watts is reached. Note the indication of the RF QUT-
PUT meter. This is the reflectometer " forward" indi-
cation which corresponds to this power load,

18. Use an RF output waveform monitor which will
accurately measure sync percentage and adjust the
exciter sync control to obtain a 25% synchronizing
pulse (pedestal level at 75% of synchronizing pulse).
Operate the Amplifier PEAK POWER-REFLECTOM-
ETER switch to the PEAK POWER position and ob-
serve the indication on the RF OQUTPUT meter. Adjust
the PEAK POWER ADJUST control until the RF QUT-
PUT meter reads 100. This is now the reference
reading corresponding to 50-KW synchronizing pulse
power. This meter reading should be used for normal
monitoring of the Visual power output.

19, It is recommended that after the Amplifier has
been operating at black level power for two or three
minutes the excitation be removed and the Amplifier
output circuit alignment be checked.

20, If it is found that there is some unbalance of the
CATHODE curtents under operating conditions, the
individual grid bias may be adjusted for a closer bal-
ance (the average of the two cathode currents under a
no-excitation condition should be 1,25 amperes),

Fig. 48 Visual Amplifier: Correct Bandpass with 500-Foot
Transmission-Line Feed to Antenna

21, The Visual Amplifier is now ready for normal
operation into the antenna. It may or may not be de-
sirable to make minor readjustments of the circuit
alignment when changing from the dummy load to the
antenna, depending upon the particular standing-wave
ratios which are encountered. See Fig. 4B for the
correct bandpass when feeding an antenna with 500
feet of transmission line,

22, It is recommended that the shutdown procedure
consist always of removing drive power before remov-
ing plate power on the Amplifier.

AURAL AND VISUAL AMPLIFIER

For simultaneous operation of the Aural and Visual
Amplifiers, place the DC SWITCH 7S8 on the Aaural
Amplifier panel in the BOTH position, Plate voltage
will now be applied to both Amplifiers simultaneously,

»
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Excitation power may be applied to either or both
Amplifiers without effect on the other,

If automatic-plate-reclosure operation is desired in
the event of a fault, place the AUTO-RECLOSER
switch in the ON position.

ROUTINE OPERATION

During routine operation, it is intended that all
power switches on the cubicles be left in the ON
position. Power should be removed from the cubicles
during the time that the transmitter is shut down by
means of the external disconnect switch 582,

STARTING PROCEDURE

1. Close the extetnal disconnect switch 352, ener-
gizing the control circuit. '

2, Press the green illuminated AMPLIFIER START
push button.

3. After one minute the green RECTIFIER ON push
buttons on the Visual and Aural Amplifier cubicles
and the green RECT ON push button on the Rectifier
cubicle will be illuminated, indicating that the Ampli-
fiers are ready for operation.

4. Press any one of the push buttons mentioned in
3, above, thus applying Amplifier plate power.

5. Apply excitation power to both Amplifiers.

STOPPING PROCEDURE

1. Remove excitation power from both Amplifiers.

2. Press either of the red illuminated RECTIFIER
OFF push buttons on the Visual and Aural Amplifier
cubicles orthe red illuminated RECT OFF push button
on the Rectifier cubicle, thus removing plate voltage.

3. Press the red illuminated AMPLIFIER STOP
push button on the Aural Amplifier cubicle. The anode
blowers will continue to run for three minutes,

4, After the blowers have stopped, open the extemal
disconnect switch 582.

TYPICAL METER READINGS

AURAL AMPLIFIER (26.6-KW OUTPUT)

6500 volts

9.75 amperes
800 milliamperes
5.4 amperes

5.4 amperes

100 milliamperes
100 milliamperes
700 volts

230 volts

Plate Voltage

Plate Current

Grid Current

Right Cathode Current

Leit Cathode Current

Right Screen Current

Left Screen Current

Screen Voltage

Regulated Line Voltage
(Average)
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Grid Supply Veltage 20 volts
(Zero Gtid Current)
Sweep Generator Power 345 volts

Supply
Reflectometer Relay Current

VISUAL AMPLIFIER (50-KW SYNC
AND PEDESTAL-BLACK PICTURE)

6600 volts

11.5 amperes
1,15 amperes
6,35 amperes
6.35 amperes
50 milliamperes
50 milliamperes

2.5 millidmperes

Plate Voltage

Plate Current

Grid Current

Right Cathode Current
Left Cathode Current
Right Screen Current
Left Screen Cutrrent

Screen Voltage 700 volts
Screen Regulated Voltage 150 volts
Right Grid Bias Voltage 22 volts
Left Grid Bias Voltage 22 volts
SWEEP GENERATOR

Oscillavor (Blanking Off) 0.38
Oscillator (Blanking On) 0.26
Amplifier (Blanking Off) 0.52
Amplifier (Blanking On) 0.52

MK 1 0.28

MK 2 0.28
Crystal 1 0.35
Crystal 2 0.33

ARC-BACK INDICATOR SUPPLY
175 volts d-c

REFLLECTOMETER AMPLIFIER SUPPLY
Approximately 330 volts d-c

GENERAL OPERATING INSTRUCTIONS

The following general comments are intended either
to emphasize items covered elsewhere in this book ot
to supplement them,

1. Since all filaments and low«voltage supplies are
controlled by the regulated line voltage, this voltage
should be monitored at all times and maintained as
nearly as possible at 230 volts. This consideration
is important to tube life and to the proper operation of
the equipment.

2. The Visual SCREEN REG voltage (anode-to-
cathode voltage of the Type GAS7-G tubes in the
screen grid supply) should be maintained in the range
of 100 to 150 volts. This voltage will decrease as the
screen cutrent incteases, It may be adjusted by means
of the SCREEN REG SUPPLY control.

3, The Visual SCREEN REG switchand the SCREEN
REG meter may be used to measure the individual
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cathode currents of the series regulator tubes in the
regulated screen supply,

4, It is recommended that new power amplifier tubes
be first tested with the plate voltage lowered by plac-
ing the DELTA-WYE switch in the WYE position be-
fore operating at full power, I the tube has been
damaged in shipment or in handling, there is less like-
lihood of damage to the equipment or to tubes at the
reduced volage,

5. Never operate the SWEEP-OPERATE switch of
either Amplifier from the OPERATE to SWEEP posi-
tions when excitation power is being applied. Time
decay of the exciter power supply voltage may cause
burn-out and may necessitate the replacement of the
Amplifier sweep diode detector germanium crystals.

6. Note that each reflectometer has a spare crystal
mounted adjacent to the forward and reverse couplers.
The crystals may be checked by rotating them in the
forward coupler. All should give approximately the
same reading on the RF QUTPUT meter.

7. The phase of the sweep generator blanking may
be adjusted with respect to the image trace by locosen-
ing the coupling between the sweep motor 88101 and
the sweep capacitor 8C106 and shifting the angular
position of one with respect to the other slightly.

8. In order to obtain reasonable tube efficiency
commensurate with best tube plate loading for good
tube life, the Visual Amplifier is operated under con-
ditions which will give approximately 5% to 7% com-
pression of sync peak RF voltage. In other words,
30% to 32% sync will be required at the exciter output
to produce 25% sync at the Amplifier output (50-KW
level). Less compression can be obtained only by
heavier plate loading, which reduces efficiency and
increases plate current and dissipation.

9. In case of a failure and necessary replacement
of a GL-6251 tube, generally the only Amplifier circuit
readjustment required will be the PLATE TUNING. In
the Aural Amplifier this adjustment can be quickly
made by adjusting the PLATE TUNING for maximum
RF OUTPUT under operating conditions after tube re-
placement, (Approximate adjustment should be made
under reduced excitation conditions before proceeding
to full-power operation.)

In the Visual Amplifier the same procedure may
be followed for an approximate circuit adjustment after
tube replacement if it is necessary to re-establish
operation in a minimum amount of time. However, ad-
justing for maximum RF OUTPUT may result in the
bandpass response being tipped up at the low-frequency
or cartier end, This will be indicated by higher than
notmal screen grid current and by loss of " sync pers
centage" (sync compression) at the Amplifier output.
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To remedy this situation, operate the PLATE TUN-
ING control in the up position momentarily (thus ad-
justing the plate circuit to higher frequency) to obtain
as nearly as possible normal sync percentage and
screen grid current simultaneously with normal output,
Do not adjust the TUNE or LOAD tuning without bene-
fit of the sweep generator.

Check the circuit alignment in the normal manner
at the earliest opportunity.

10. Adequate cooling of the power amplifier anodes
should be maintained at all times. Refer to the MAIN-
TENANCE section for the daily inspection to be made
for this Amplifier,

SAFETY INSPECTION

The Amplifier was designed with the safety of the
operating personnel as a prime consideration, All
protective circuits were designed to "FAIL SAFE."
To insure the proper operation of all interlocks a peri-
odic check should be scheduled and should include
the following considerations:

CHECK OF AMPLIFIER INTERLOCKS

1. With all power removed from the equipment, in-
spect each safety grounding switch for easy operation.
Check all connections on the grounding switches for
tightness, Make sure that all grounding washers and
contacts are firmly seated when the doors are open.
Place the DELTA-WYE switch in its neutral position
and connect a jumper from 5353-3 to 383-6 inside the
DELTA-WYE switch assembly. Turn off the SCREEN
switches on the Visual and Aural Amplifier cubicles.

2, Start the Amplifier, and after it timesout, proceed
to check the electrical intetlocks as follows:

Push the green RECTIFIER ON push button, 5K1
will operate, but since the DELTA-WYE switch is in
its neutral position there will be no plate voltage on
the Amplifier. The screen voltage was initially re-
moved by turning off the SCREEN switches,

Open the rear door of the Visual Amplifier cubi-
cle. 5K1 should drop out.

Close the rear door of the Visual Amplifier cu-
bicle, 5K] should not come back on,

Repeat the above procedure, checking the rear
door interlock operation of the Aural Amplifier and
Rectifier cubicles.

Push the green RECTIFIER ON push button. 5K1
should be activated. Open each hinged panel (behind
the front access doors of the Visual and Aural Ampli-
fier cubicles) by removing the five screws which hold
them secure, 5K1 should drop out each time an indi-
vidual hinged panel is opened, and the UNDERVOLT-

41




EBI-3295

AGE supervisory light on the Aural Amplifier cubicle
should be illuminated. (5K1 will come back on when the
doot is closed).

The above procedures will check all of the elec-
trical interlocks of the Amplifier,

CHECK OF INTERLOCKS WITH
DRIVING TRANSMITTER

Refer to the INSTALLATION section under Inter-
locks with Driving Transmitter, The following pro-
cedure will check these interlocks when the driver
used is a General Electric Type TT-G-E Transmitter;
a similar procedure should be followed when another
type of driving transmitter is used.

1. Turn off the RECTIFIER NO. 1, NO. 2, and NO. 3
circuit breakers located on the front panel of the cen-
ter cubicle of the Type TT-6-E Transmitter,

2. Turn off the MODULATOR PLATE circuit breaker
of the Aural cubicle of the Type TI-6-E Transmittet.

3. Place the SWEEP-OPERATE switches of both
Visual and Aural Amplifier cubicles in the OPERATE
position,

4, Push a RECTIFIER ON push button-on the Ampli-
fier, 5K1 should latch in,

5. Start the Type TT-6-E Transmitter with the cir-
cuit breakers mentioned in 1 and 2 above, in the OFF
position.

6, After the Type TT-G-E Transmitter times out,
push the MAIN ON push button on the Rectifier cubi-
cle and the AURAL PLATE ON push button of the
Transmitter each time the interlocks drop them out,

50.KW TELEVISION AMPLIFIER

When the SWEEP-OPERATE switch on the Aural
Amplifier cubicle is turned to the SWEEP position,

a. The MAIN OFF push button on the TT-6-E
Visual Rectifier cubicle is electrically operated and
the main Visual plate breaker drops out.

b, The PLATE OFF push button on the Aural cu-
bicle of the TT-6-E is electrically operated and the
main Aural plate contactor drops out.

When the SWEEP-OPERATE switch on the Visual
Amplifier cubicle is tuned to the SWEEP position,

a. The plate voltage is removed from the Visual
exciter in the centet cubicle of the TT-6-E.

b. The PLATE OFF push button on the Aural cu-
bicle of the TT-G-E is electrically operated and the
main Aural plate contactor drops out,

With the SWEEP-OPERATE switches on both
Visual and Aural Amplifier cubicles in the OPERATE
position, push 2 RECTIFIER OFF push button on the
Amplifier and observe the following:

a, Plate voltage should be removed from the Vis-
ual exciter in the center cubicle of the TT-6-E.

b. Plate voltage should be removed from the sec-
ond stage Aural of the TT-6-E.

Place the switches turned off in steps 1 and 2,
above, in the ON position.

Remove the jumper from 583-3 to 553-6. Place the
DELTA-WYE switch of the Amplifier in the DELTA
position, Turn on the SCREEN switches on the Visual
and Aural Amplifier cubicles.

The equipment is now ready for normal operation,

MAINTENANCE

PREVENTIVE
GENERAL

When the Amplifier was installed and put into oper-
ation, it was in good operating condition, During the
final test at the factory, a very careful check is made
to make certain that all adjustments are optimum for
both peak performance and comservative operation of
components, so that with proper care the equipment
will give years of reliable service,

Propet care requires the establishment of a definite
program of preventive maintenance. This involves a
daily, weekly, and semi-annual routine of inspection
and adjustment which will maintain the equipment for
a period of years at the same efficiency and quality of
picture as at the time of installation,

The following sections give general suggestions for
caring for the equipment as well as for preventing
trouble from developing while on the air,
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While the Amplifier is onthe air,the operator should
be continually alert to any change in meter readings,
temperatures, and even odors. Periodically he should
look for anything unusual on the various meters. At
this time he should also reset the REG LINE VOLT-
AGE to 230 volts., A good operator will immediately
notice the characteristic odor of a resistor or trans-
former as he moves past each cubicle; he is thug like-
ly to be warned of an unusual condition of operation.
Upon finding anything unusual, he can look into every
circuit from the front and, if necessary, observe com-
ponents through the windows in the rear doors of the
cubicles. If he is able to localize a minor difficulty
in this way, he can decide whether or not the equip-
ment can be operated for the remainder of the program
without damage,

The readings on the LEFTWATER, RIGHT WATER,
and OUTLET WATER pressure meters should be ob-
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served to assure that sufficient waterflow is going
through each tube, See Fig. 33 for a graph of pressure
difference versus water flow. The flow interlock will
trip out at 8 gpm or 3.3 pounds difference. Check the
reading of the air pressure meter, A pressure of 2,1
inches (water) must be available at all times to ade-
quately cool the seals of the Amplifier tubes,

The power meter reading on the Vestigial-Sideband
Filter dummy load should be noted and its value com-
pared to previous readings. This reading will vary
with picture content and will be very small.

The level of water in the water tank should be
checked.

The cathode currents of the screen regulator tubes
should be monitored by means of the front panel switch
on the upper left corner of the Visual Amplifier cubi-
cle. These currents will vary with picture content, but
unbalance between cathodes of a single 6AS7G tube
may be detected, or the lack of emission,
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WEEKLY

Once a week the over-all alignment should be
checked by following the procedure described in the OP-
ERATION section, This will normally take only a
minute or two and will verify proper operation of the
Amplifier.

In addition to this operational check, a routine in-
spection should be made WITH ALL POWER OFF and
where repair is needed, it should be made immediately
to avoid future trouble, Dust off all surfaces, inspect
terminal boards for loose connections and the blower
belt for proper tension. Inspect the air filters, Exam-
ine all filament connections for evidence of overheat-
ing. Tight connections and good contact will help
prevent trouble.

Observe all mercury-vapor rectifier tubes while op-
erating, A clear blue glow is characteristic of a good
tube; a greenish color indicates that the tube is near-
ing-the end of its useful life,

FILAMENT CLAMP -
A~TI41613-6]

FILAMENT CLAMP —T

| _FILAMENT CLAMP
" A-7141613-61

~— FILAMENT CLAMP
A-7T141613~Gl

A-7141614-6G2

(4-4785)

Fig. 49 Cavity in Process of Construction: Contact Assemblies Lacking, Rear View
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CONTROL GRID
PLUG—IN CONNECTION

\w,_

SHIELD M NN : _ \e ﬂ 7C31 OR 837

7Li9 OR 8LB
7G33 OR 8C39

PL+B-T48T747T=02——% 7.18 OR 8L IO (

NEUTRALIZING LOOP
A-TI45137 8|

SCREEN
PLUG-IN SWEEP
CONNEGTOR TERMINATION
PL+B-T48TII8-03
GONTROL GRID
PLUG-IN CONNECTION
TLA7T OR BL®
R
Fs'fUlf.-El':l T7C30 CR 8G39
CONNEOTOR

TLI6 OR BLT
T¢32 OR 8G386

P

NOTE: 6-E REFERENGE

: - FOR ENTIRE GAVITY
SHIELD PL+B748787T47-01 PL-TE68731 '

(4-4797)

Fig. 50 Cavity in Process of Construction: Contact Assemblies Lacking, Bottom View
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SEMI-ANNUALLY

At least twice a year the following maintenance
should be performed;

1. Remove and test all receiving-type tubes in a
reliable tube checker.

2. Inspect and clean the contacts on all switches,
contactors, and relays. Contacts should be dressed if
pitted. Use a burnishing tool to clean contacts on all
telephone-type relays, the sweep-diode relays on the
output transmission lines, and the sweep-termination
relays on the front of the PA cavities.

MAINTENANCE OF THE POWERSTAT

Maintain the Powerstat as follows:

CAUTION

A Powerstat variable transformer is essentially
a continuously tapped auto-transformer. The rotor
should not be slammed against the stop. Such a
practice tends to damage and weaken the entite
structure of the Powerstat.

If ordinary care .is accorded the Powerstat, the
brushes are the only element thar might require re-

placement if arcing takes place or if they are badly.

worn. To replace the brushes proceed in the follow-
ing manner:

1. Remove the perforated screen.

2. Take out the brushes by removing the brush
springs which are held in place by the binding head
screws.

3. Insert new brushes obtained from the Superior
Electric Company at Bristol, Connecticut. Do not at-
tempt to replace brushes with ordinary grades of car-
bon, since the brush material used is of special mate-
rial, Tighten the screws holding the brush springs.

4. Push a screwdriver blade or wood wedge under
one brush spring to raise the brushes slightly off the
commutator surface. Then placea strip of crocus cloth
or very fine sandpaper about one inch wide -and 3-1/2
inches long on the commutator and the abrasive sur-
face against the brush,

5., Use some implement tohold the crocus cloth flat
against the commutator surface. While holding the
cloth tightly in place remove the wedge under the
springs and carefully rotate the brush holder assembly
over a short arc. Blow out excess carbon particles.

6. Again raise the brush springs and remove the
crocus cloth.

7. Rotate the entire assembly many times over the
normal full range. This procedure will work in the
brushes. After working the brushes in, remove the
knob. The brushes should fit flat over the entire com-
mutator range and light should not be visible between
the brushes and the commutator surface.
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8. Replace the screen, and the Powerstat is again
set for service.

Whenevet trouble is encountered regarding mechani-
cal or electrical difficulties in the operation of the
Powerstat, consult the Superior Electric Company at
Bristol, Connecticut. '

INPUT MATCHER

™~ CONTACT A-T141611-61
{SAME ON OTHER SIDE)

SHIELD PL &

—B-7486591-Gl|
{SAME ON OTHER SIDE}

GCONTROL GRID AND
L SCREEN GRID

CONTACT ASSEMBLY
PL & C-7775095-Gl

(4-4795)

Fig.51 Cavity in Process of Construction; Screen Grid and
Conttrol Grid Contact Assembly in Place, Rear View

MAINTENANCE OF BLOWERS, PUMP,
AND AIR FILTERS

Maintain the blowers, pump, and air filters as de-
scribed in the following as often as required (semi-
annually for ordinary installations),

0il the motor bearing on the blower motors in the
Visual and Aural cubicles, Add one-half teaspoon of
electric motor oil or SAE-#10. Grease the bearings
on the fan shaft of the blower and heat exchangers
with General Electric Grease for Balland Roller Bear-
ing Motors, using a low-pressure gun. A very small
amount of grease will be required. Do not overgrease.

The General Electric Tri-Clad Motors used on the
heat exchangers and the water pump are greased as
follows. Remove the relief plugs under the bearings
to be lubricated. There is a relief plug at each end
of each motor, The relief plug for the pump end of the
water pump is found underneath the pump, directly un-
der the bearing on the motor. Pump the General Elec-
tric grease specified above intothe grease fitting until
the grease which escapes from the relief hole runs
clear. Run the motor with the relief plug out for 15
minutes before replacing the relief plug.

The air filters used on top of the Aural and Visual
Amplifier cubicles and inthe rear door of the Rectifier
cubicle are made bythe Farr Company of Los Angeles,
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SHIELD
PL+B-T486594-P1

OTHER SIDE{NOT SHOWN)
B8-7486596-P1

SCREEN
GRID
CONTAGT

CONTROL
GRID
CONTACT

SHIELD
PL+B~7486397-061

~ OTHER SIDE (NOT SHOWN)
PL+B~7486596-0

(4-4798)

Fig. 52 Cavity in Process of Construction: Screen Grid and Control Grid Contact Assembly in Place, Bottom View
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California, with offices in the principal cities of the
United States and Canada.

In general, filters should be cleaned whenever the
pressure drop across the filter reaches 1/4 inch of
water. Under ordinary conditions Farr-Air filters may
be cleaned with hot ar cold water, For this cleaning
a garden hose and nozzle can be used.

After the filter has been cleaned, it must be oiled
by either spraying or dipping. Allow excess oil to
drop out of the filter before replacing it.

The Farr Company will service the filters periodi-
cally for a nominal fee if the customer so desires. Of-
fices are located in the principal cities of the United
States and Canada.,

TARGETS

Refer to Fig, 10,

Targets are used on the high-voltage side of each
insulating column to prevent electrolytic corrosion of
the plumbing fittings used on this equipment. Each
target assembly consists ofa brass pipe plug to which
a brass rod and a platinum wire 0,040 inch in diameter
and 3 inches long have been silver-soldered. The
platinum wire extends into the insulating tubing and
is the point where all electrolytic corrosion will oc-
cur. The rate of disintegration of this platinum wire
depends upon the leakage current in the insulating
columns, The length of the target should be checked
semi-annually, In order to do this, it will be necessary
to drain the water system and to remove and inspect
the target assembly. The targets should be replaced
when the remaining length of platinum is less than
3/8 of an inch, FAILURE TO REPLACE THE TAR-
GET BEFORE THE PLATINUM SECTION IS COM-
PLETELY GONE WILL RESULT IN SERIOUS ELEC-
TROLYTIC CORROSION OF THE PLUMBING FIT -
TINGS.

WATER SYSTEM

The WATER LEAKAGE meter 8M14 reads the cur-
rent flowing in one of the insulated columns through
the water. When the system is clean and uncontami-
nated, the current will be less than 8 milliamperes.
When the current rises to 20 milliamperes, the dis-
tilled water in the system should be changed. The
system should be flushed twice with tap water each
time it becomes necessary to change the distilled
water, See steps 19 through 21 under Initial Operation
of the OPERATION section.

USE OF SOLVENTS iN FLUSHING
THE WATER SYSTEM

It is generally not advisable to use any solvent in
cleaning the plumbing in this equipment. Experience
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has shown that considerable difficulty can be caused
by deposits left in the system by the cleaning agent.
If it is deemed necessary, because of the hardness of
the water obtainable in certain localities, to clean
with a solvent, the procedure which follows is sug-
gested.

The only solvent recommended for cleaning this
type of plumbing is "OQakite." Use a standard 10-
ounce package, obtainable at any grocery store. Be-
fore removing the distilled water which has shown in-
creased leakage, add the contents of one package of
" Qakite" to the water tank. Run the equipment with-
out applying plate voltage, and heat the water to 120
degrees Fahrenheit by means of filament power only.
Keep the temperature of the water at 120 degrees by
intermittently turning the HEAT EXCHANGER BLOW-
ERS on. After one-half hour, open the drain on the
plumbing system and run tapwater into the water tank.
Keep running the tap water into the tank while drain-
ing the system until the water running out of the drain
is completely clear. Close the drainand heat the water
to 120 degrees for another one-half hour, Remove the
water through the drain. Refill the system with tap
water, and let it run for one-half how after the temper-
ature of the water reaches 120 degrees. Drain the sys-
tem and refill with distilled water, If the water in your
locality is reasonably soft, the system is now ready
for operation. If it is not soft, the distilled water
should be run for one-half hour at 120 degrees in order
to dissolve the minerals left by the tap water and

GEAR MOTOR
7Bl OR 8BI
B-7486142- Pl

GONTACT
A-7i41609-G|
(SAME ON REAR)

COUPL.ING LOOP
VARIES WITH
CHANNEL

(4-4786)

Fig. 53 Cavity in Process of Construction: View of Coupling
Loop
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should then be discarded. After refilling with dis-
tilled water, the system is ready for normal operation.

CORRECTIVE

Effective corrective maintenance depends to a large
extent on two factors: properly trained opetators and
spare parts. It should be the operator’s unremitting
duty to prepare himself to analyze any possible situa-
tion which may cause a failure of the equipment. Be-
cause of the expense and complexity of the equip-
ment, it is not usually feasible to have complete
standby units; therefore, if a failure should occur, the
operator must be prepared to get the Transmitter back
on the air with a minimum of delay. In case of failure,
the following general procedure is recommended:

l. Notice all the unusual conditions and try to re-
member them accurately,

2, If possible, analyze the evidence and decide
what the trouble must be.

3. Take whatever measures are necessary to get
the equipment back on the air, on either a regular or
emergency basis, in order to finish the program.

WARNING

During the excitement of getting a failure iso-
lated and repaired the operated must be extremely
careful to observe all safety regulations.

In addition to being unusually cautious from the
standpoint of personal safety, the operator should be
reasonably certain that he has diagnosed the trouble
properly before changing a large component which will
involve considerable work and time,

It is assumed that the operator will familiarize him-
self with the control and rectifier circuits sufficiently
to know what to do immediately if any supervisory
lamp is energized or if any tube or tubes are extin-
guished,

CAUTION

Whenever about to enter a cubicle to make an
adjustment or changes, always open the external
disconnect switch so that all voltage (except 115
volts) is disconnected. The input 208/230-volt
studs have a current capacity of approximately
60 amperes, Dropping a metal tool across this
bus will cause a flash which may cause a severe
burn as well as cause damage to the equipment,
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ORDERING REPLACEMENT PARTS

In general, parts listed in the Parts List will be
stocked and made available from the General Electric
Company, Electronics Division, Syracuse, New York.
To expedite delivery, the parts requested should be
identified by the G-E drawing number where known.
Certain mechanical items of the cavity and plumbing
are listed in a Mechanical Parts list following the
Parts List of electrical components; these may be
ordered by the G-E drawing number indicated. Other
items are called out in the various photographic illus-
trations appearing throughout this instruction book and
may be ordered by description and by reference to the
figure number of the illustration in which they appear.
Cavity assembly items are further called out in the
photographic illustrations referred to in the sub-sec-
tion which follows, Cavity Construction, and may be
ordered by the appropriate G-E drawing number.

Included in this instruction book there will be found
inserts which deal with major components of this
equipment, such as motors, water pump, relays, and
main contactor. The Electronics Division of the Gen-
eral Electric Company in Syracuse will be happy to
supply replacement parts for any of these items, but
faster service may be obtained by dealing directly
with the nearest service office listed in the applica-
ble insert. Special attention is called to the insert
titled "General Electric Small Motor Service Station
Plan." All the motors used in this equipment may be
supplied with parts by contacting the nearest service
shop in this insert, The main plate contactor 5K1 is
a General Electric Type AK-1-25 Air Circuit Breaker.
The insert dealing with this breaker (GEH-1807) lists
the service shops throughout the United States where
expert service and spate parts may be quickly ob-
tained, The apparatus shops listed in this insert can
also give fast service on any large transformer or re-
actor used in this equipment.

CAVITY CONSTRUCTION

The Cavity Assembly, G-E Drawing P1.-7668731-G1,
is identical in the Visual and Aural Amplifiers. Figs.
49 through 55 are photographs taken during the assem-
bly of a cavity. They are supplied here for the con-
venience of the customer in identifying the various
parts of the cavity and in ordering replacement parts
by reference to the G-E drawing numbers supplied.

PN




50.KW TELEVISION AMPLIFIER EBI-3295

FILAMENT BYPASS
| CONDENSERS

1 8C28,78C29,8C30 AND
8C31 IN VISUAL
f7C22-7C23~-7C24 AND
7C25 IN AURAL
FILAMENT LEADS

8L2 AND 8L3 IN VISUAL
7L2 AND 7L3 IN AURAL

FiLAMENT LEADS ]
T8L4+8L5 IN CONDENSER
ViSUAL= ASSEMBLY _
7L4 4+ 7L5 IN B s ?
o 7C26+7C28 IN -
AURAL AND 8C32+| ¢
8C34 IN VISUAL | Kk
| 0
T
B n
AIR DEFLECTOR _| “lrcer+7c29 b
A-T14)290PI ~]IN AURAL Y
1 8C33+8C35
[IN VISUAL
CAPACITOR | LCONTROL-GRID
ASSEMBLY T | CONTACT
A-7145291G1 { COOLING AIR INLET

i {SAME ON OTHER SIDE)

e

\SCF\‘EEN GRID CONTACT

SCREEN GRID

PROTECTIVE CAPS ANODE CONTACT

ANODE SHIELD CONTACT

(4-4789)

Fig. 54 Cavity in Process of Construction: Anode Contact Assembly and Shield in Place,

One Tube Instalied, Rear View
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TCAJORBC4S8

s
" PLATE VOLTAGE
PROTECTIVE GAP
7L8 OR sLI2
ANODE —
SHIELD CONNECTION
ANODE CONNECTION
e i
AT

{4-4799)

Fig. 55 Cavity in Process of Construction: Anode Contact Assembly and Shield in Place,
Tubes Lacking, Bottom View
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THEORY AND CIRCUIT ANALYSIS

CONTROL CIRCUITS
GENERAL

In the design of the control circuits, particular atten-
tion has been given to safety of personnel, protection
of the equipment, and reliability of operation.

Front-of-panel operation is provided for the filament
and low-voltage supplies. Adjustment of the high-volt-
age plate supplyis accomplished by primary tap-chang-
ing of the high-voltage transformer 5T1.

All relays and contactors, with the exception of
overload relays, filament interlock relays,and the main
close coil of the circuit breaker 5K1, operate from a
115-volt control transformer, 6T 1, with one side ground-
ed. All overload relays are d-c operated; the filament
interlock relays operate from the controlled-voltage
source for all filaments and low-voltage supplies; and
the main close coil of the plate circuit breaker is oper-
ated from the main transmitter supply voltage. All re-
lays with more than 115 volts on their terminals are
located within the cubicles and are not accessible
when the transmitter is in operation.

The rear doors of all the cubicles are equipped with
suitable interlocks toremove power from all power sup-
plies. In addition, high-voltage grounding switches
short the high-voltage supplies to ground and short cir-
cuit the secondary winding of the high-voltage plate
transformer.

Circuit protection is provided by direct-current over-
current relays and magnetically operated circuit break-
ers. A system of supervisory lights indicates the op-
eration of the d-c overload relays as well as certain
other circuit conditions,

Amplifier start-stop and rectifier on-off push buttons

are supplied with internal lights to indicate circuit
status.

The indicating-light color selection is such that
green always indicates ready. It shows that power is
available and that the starting sequence has been com-
pleted up to that point. Red shows that the circuit is
enetgized and in operation. White indicates an abnor-
mal condition, such as an overload, open door, etc.

Automatic power failure restart and plate overload
reclosure with automatic reset are provided for both
the Aural and Visual sections.

All a-c operated relays must have their coil voltages
reduced to 5/6 of the 60-cps value if operated from a
SO-cps power source. This is accomplished by chang-
ing a tap on the control transformer GT1 as described
in the INSTALLATION section.

Relays 6K1, 6K5,and 6K14 are latching-type relays,
When the latch-in coil is momentarily energized, the
operating mechanism is held in the closed position by
a mechanical latching device. When the reset coil is
momentarily energized, the mechanical latching device
is tripped, opening the relay.

The reclosure relay 6K15 is the cycling type. Each
time the cycling coil is momentarily energized the re-
lay advances one step until the final step is reached.
There are four stepping positions. When the reset coil
is energized, the relay returns to its starting position,

Note that the Simplified Control Circuit Elementary
Diagram, Fig. 73, shows all relay contacts in their nor-
mally energized position, and all latch-type relays in
the reset position, with the exception of 6K14. Relay
G6K14 is shown in the latched-in position, since this is
the normal position, the resetcoil being energized only
when a plate circuit reclosure is in order.

CONTROL CIRCUIT COMPONENTS AND THEIR FUNCTIONS

Component Name
6l2 Rectifier DOOR supervisory light
GIS1 RECTifier ON push button
6IS2 RECTifter OFF push button
GIS3 ARC BACK RESET indicator push button

Function

GI2 is energized when the Rectifier door interlock
switch 6511 is closed, indicating that the Recti-
fier door is open.

Momentary contact of GIS1 energizesthe latch coil
of the Rectifier-onlatch relay 6K5and energizes
the reclosure reset relay 6K16.

Momentary contact of GIS2 energizes the reset coil
of the Rectifier-on latch relay GK5.

The normally closed contact opens when GIS3 is
depressed, removing plate power from the arc-
back indicating tubes V10 through 6YV15.
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Component
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6K1

6K2

6K3

6K4

6Ks5

GK6

6K7

6K9

6K10

G6K11
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Name

Amplifier start-stop latch relay

Blower contactor

Shutdown time-delay relay

Rectifier filament contactor

Rectifier-on latch relay

Restart auxiliary time-delay relay

‘Lockout relay

Screen voltage step-start run contactor

High-voltage step-start run contactor

DC switch transfer relay

Function

6K1 energizes the blower contactor 6K2, the Vis-
ual air contactor 8K8, the Aural air contactor
7K8, the Visual water indicator light relay 8K9,
the Aural water .indicator light relay 7K9, and
the Rectifier filament contactor GK4. In the re-
set position, 6K1 energizes the shutdown time-
delay relay 6K3 and the lamp .in the green AM-
PLIFIER START push button 7IS2.

6K2 energizes the Rectifier blower motors 6BMI
through GBM4, the Aural blower 7BM1, the Vis-
ual blower 8BMI, the Aural blower interlock re-
lay 6K31, the Visual blower interlock relay
6K32, the main water pump, and the two heat
exchanger blowers.

6K3 provides a three-minute timedelay in de-ener-
gizing GK2 after the filaments have been de-
energized by operating the AMPLIFIER STOP
push button.

GK4 energizes the filaments of the high-voltage
rectifier tubes GV1 through 6V6.

6K5 energizes the auxiliary close solendid of the
main Rectifier breaker 5K1 when in the latch
position. In the reset position, GK5 energizes
the shunt trip solenoid of 5K1.

6KG delays the reapplication of power to the main
Rectifier breaker auxiliary close solenoid after
plate power off-on operation.

When energized through the normally open auxil-

iary contact on the main Rectifier breaker, GK7
removes power from the breaker auxiliary close
solenoid and the cutoff-device circuit after a
short time delay. 6K7 also provides time delay
for the step-start run contactor GK10 and the
Rectifier reclosure auxiliary latch relay 6K14.

6KO9 short circuits the step-start resistors in se-
ries with the filter capacitors for both Aural and
Visual screenvoltage supplies a short time after
the Rectifier breaker 5K1 closes. These resis-
tors prevent a heavy charging surge through the
rectifier tubes.

6K10 short circuits the step-start resistors in se-
ries with the high-voltage power supply filter
capacitors for both Aural and Visual sections of
the high-voltage power supply a short time after
Rectifier breaker 5K1 closes. These resistors
prevent a heavy charging surge through the high-
voltage rectifier tubes.

6K11 is energized only when the DC switches are
in the position specified by the multi-contact
selector switch 7S8, When energized, 6K11 ener-
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6K12

6K 13

6K14

6K15

6K16

K17

6K20

6K21
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Name

Visual HV DC switch

Aural HY DC switch

Rectifier reclosure auxiliary latch relay

Rectifier reclosure relay

Rectifier reclosure manual reset relay

Rectifier reclosure automatic reset relay

Rectifier arc-back supervisory light
relay

Rectifier arc-back relay

Function

gizes the red DC SWITCH STATUS supervisory
light 7116 and the restart time-delay relay GK6.

When in the closed positien, 6K12 connects the
output of the high-voltage rectifier to the Visual
HV rectifier filter. When 6K12 is in the open po-
sition, the filter is disconnected and grounded.
Auxiliary contacts on GK12 remove power from
the momentary-duty transfer solenoids and ener-
gize the DC switch transfer relay 6K11 upon
completion of the transfer operation.

When in the closed position, 6K13 connects the
output of the high-voltage rectifier to the Aural
rectifier filter. When 6K13 is in the open posi-
tion, the filter is disconnected and grounded.
Auxiliary contacts on 6K13 remove power from
the momentary-duty transfer solenoids and ener-
gize the DC switch transfer relay GK1l upon
completion of the transfer operation.

6K14 de-energizes the lockout relay 6K7 and the
restart auxiliary time-delay relay 6K6, and ener-
gizes the reclosure coil of the reclosure relay
6K15 when the reset coil of 6K14 is energized.
This reset coil is energized whenever the main
Rectifier breaker is tripped out'andrhe Rectifier-
on latch relay 6K5 is in the latch position, which
will be its condition if an overload relay is opet-
ated. Note that the contacts of 6K14 are shown
in the Elementary Diagram to be in the latch po-
sition, which is the normal operating position.

6K15 operates through one latch position each
time the auxiliary relay 6K14 operates to the re-
set position,resetting 6K14 to the latch position
twice and remaining in the reset or lockout posi-
tion after the third operation,

6K16 operates when a RECT ON push button is
depressed. It energizes the reset coil ofrthe
Rectifier reclosure relay 6K15 and the latch coil
of the Rectifier reclosure auxiliary latch relay

6K14,

6K17 is energized whenthe Rectifier reclosure re-
lay GK15 is in either the 2nd or 3rd position.
After a delay of approximately ten seconds, the
contact closes, energizing the reset coil on the
Rectifier reclosure relay 6K15.

6K20 is energized by anyone of the arc-back indi-
cator tubes GV1 through 6VG. It energizes the
ARC BACK supervisory light 7112 on the front
panel of the Aural Amplifier cubicle.

When operated, 6K21 energizes the starter anode
of the arc-back indicator tube 6V2 and the shunt
trip solenoid of the main breaker 5K1.
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Component
K22

6K23

6K24

GK25

6K26

6K27

6K30

6K31

6K32

6S8

659
G510

6511

711

712
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Name

Rectifier arc-back relay

Rectifier arc-back relay

Rectifier arc-back relay

Rectifier arc-back relay

Rectifier arc-back relay

Rectifier DC overload relay

Rectifier filament interlock relay

Aural blower interlock relay

Visual blower interlock relay

Rectifier panel interlock

Rectifier panel interlock

Rectifier door interlock

Rectifier door interlock

Aural ATR supervisory light

Aural WATER supetvisory light

Function

When operated, 6K22 energizes the starter anode
of the arc-back indicator tube 6V4 and the shunt
trip solenoid of the main breaker 5K1.

When operated, 6K23 energizes the starter anode
of the arc-back indicator tube 6V6 and the shunt
trip solenoid of the main breaker 5K1.

When operated, 6K24 energizes the starter anode
of the arc-back indicator tube GV5 and the shunt
trip solenaid of the main breaker 5K1.

When operated, 6K25 energizes the starter anode
of the arc-back .indicator tube GV3 and the shunt
trip solenoid of the main breaker 5K1.

When operated, 6K26 energizes the starter anode
of the arcsback indicator tube 6V1 and the shunt
trip solenoid of the main breaker 5K1.

When energized, 6K27 energizes the main breaker
shunt trip solenoid and its associated supervi-
sory light relay 7K11,

6K30 is energized by the high-voltage rectifier
filament citcuit. It prevents the application of
power to the filament time-delay relays 8K2 and
7K2 and .interlocksthe mainbreaker undervoltage
circuit before the filament circuit is energized.

6K31 is energized by the Aural blower motor cir-
cuit. It prevents the application of power to the
Aural filament contactor 7K1 before the Aural
blower motor is energized.

6K32 is energized by the Visual blower motor cir
cuit, It prevents the application of power to the
Visual filament contactor 8K1 before the Visual
blower motor is energized.

658 de-energizes the main breaker undervoltage
(UV) solenoid when the relay panel is opened,
causing the breaker to fall out.

Same as 658, above.

6510 de-energizes the main breaker undervoltage
(UV) solenoid when the rear door of the cubicle
is opened, causing the breaker to fall out.

The normally closed contacts on 6511 energize
the reset coil of the Rectifier-on latch relay 6KS
and the Rectifier DOOR supervisory light G612
when the rear door of the cubicle is opened.

711 is energized when the Aural air .interlock
switch 751 or the filament-wrench switch 7521
is open, preventing the Aural filament contactor
7K1 from operating.

712 is energized when the water flow .interlocks
7533 and 7534 or the water tempetature inter-
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713

714

715

716

717

718

719

7110

7111

7112

7113

50.KW TELEVISION AMPLIFIER

Name

Aural DOOR supervisory light

Aural BIAS supervisory light

Aural CATHODE UNBALance super-
visory light

Aural CATHODE (LEFT) overload
supervisory light

Aural CATHODE (RIGHT) overload
supervisory light

Aural SCREEN overload supervisery
light

RF OUTPUT supervisory light

Rectifier DC (HV) supervisory light

Main breaker UNDER VOLTAGE
circuit supervisory light

Rectifier ARC BACK supervisory light

Rectifier reclosure LOCK OUT super-
visory light

EBI.3295

Function

locks 7535 and 7536 are open, preventing the
Aural filament contactor 7K1 from operating.

713 is energized when the Aural door interlock
switch 752 is open, preventing the Aural bias
contactor 7K4 from operating.

714 is energized when the Aural bias undervoltage
relay 7K12 is not energized, preventing the ap-
plication of Aural plate voltage. It .indicates
failure of the bias voltage.

715 is energized whenthe Auralcathode unbalance
relay 7K22 operates. It indicates when the cath-
ode currents of the Aural amplifier tubes differ
by more than 10 percent.

716 is energized after each operation of the Aural
cathode overload relay 7K15. It indicates mo~
mentary abnormal current in the Aural PA tube
w7,

717 is enetgized after each operation of the Aural
cathode overload relay 7K16. It indicates mo-
mentary abnormal current in the Aural PA tube
V6.

718 is energized after each operation of the Autal
screen overload relay 7K14, It indicates mo=
mentary abnormal load on the Aural screen pow-
er supply,

719 is energized after each operation of the Aural
antenna relay 7K17, the Aural output protection
relay 7K21, or the Visual output protection relay
8K19, It .indicates excessive standing wave
ratio in the Aural or Visual transmission line.

7110 is energized after each operation of the Rec-
tifier DC overload relay 6K27. It indicates mo-
mentary abnormal d-c load on the HV plate sup-
ply.

7111 is energized by the normally closed contacts
of the undervoltage circuit supervisory light re-
lay 7K19 which is not energized when the main
breaker undervoltage circuit is open.

7112 is energized by the Rectifier arc-back super-
visory light relay 6K20. It indicates that an arc
back has occurred ina HV rectifier tube and that
one of the Rectifier arc-back tubes has been ig-
nited.

7113 is enetgized when the Rectifier reclosure
auxiliary latch relay 6K14 is in the reset posi-
tion. It indicates either that the reclosure relay
6K15 has been operated three times in less than
10 seconds and is in its final position, or that
the AUTO RECLOSER switch 785 is in the OFF
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7114

7115

7116

17

7151
7182

7153

7154

7155

7K1

7K2

7K3

7K4
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Name

AUTO RECLOSER SWITCH super-
visory light

TUNING motor POWER supervisory
light

DC SWITCH STATUS supervisory
light

Aural FIL TD STATUS supervisory
light

AMPLIFIER STOP push button
AMPLIFIER START push button

RECTIFIER ON push button

RECTIFIER OFF push button

Supervisory light RESET push button

Aural filament contactor

Aural filament time-delay relay

Aural filament time-delay bypass
time-delay relay

Aural bias contactor

Function

position, preventing GK15 from operating and
that 6K14 is preventing subsequent closing of
the main Rectifier breaker 5K1.

7114 is energized when the AUTQ RECQLOSER
switch 785 is in the OFF position. It indicates
that the reclosure relay 6K15 has been discon-
nected, so that no plate reclosures can occur
following an overload condition,

7115 is energized when the TUNING motor POWER
switch 7532 is closed, It indicates that power
is available to operate the tuning motors 7B1,
7B2, and 7B3 whenever TUNING controls 7529
(PLATE), 7830 (TUNE), and 7531 (LOAD) are
operated.

7116 is energized when the DC switch transfer re~
lay 6K11 is operated. It indicates that the DC
switches 6K12 and 6K13 have properly operated
in accordance with the position of the VISUAL-
BOTH-AURAL DC SWITCH 758.

7117 is energized when the Aural filament time-
delay relay 7K2 hastimed out orwhen the EMER-
GENCY START push button 753 has been oper-
ated. It indicates that sufficient filament heat-
ing time has elapsed to apply HV plate power
safely.

Momentary contact of 7IS1 energizes the reset coil
of the latch relay 6KI.

Momentary contact of 7IS2 energizes the latch coil
of the latch relay 6K1.

Momentary contact of 7IS3 energizes the latch coil
of the Rectifier-on latch relay 6K5 and the re-
closure reset relay 6K16.

Momentary contact of 7I34 energizes the reset coil
of the Rectifier-on latch relay GK5.

The normally closed contact of 7IS5 de-energizes
the supervisory light relays 7K5, 7K6, 7K7,
7K10, 7K11, and 8KS, 8K6, 8K7 when 7IS5 is
depressed.

7K1 energizes the filaments of all tubes in the
Aural section of the Amplifier.

7K2 delays the application of plate power for ap-
proximately one minute after the application of
filament power.

7K3 provides a two-second delay in drop-out of
the filament time-delay circuit should a momen-
tary power failure occue. It permits instant re-
application of plate power within this time.

7K4 energizes the aural bias supply.
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Component
7Ks

' 7K6
7K7
7K8
7K9

7K10
7K11

7K12

7K13

7K 14

7K15

7K16

7K17

7K18

7X19

50.KW TELEVISION AMPLIFIER

Name

Aural cathode supervisory light relay

Aural cathode supervisory light relay

Aural screen supervisory light relay

Aural air interlock relay

Aural water interlock relay

RF output supervisory light relay
Rectifier DC supervisory light relay

Aural bias undervoltage relay

Aural filament interlock relay

Aural screen overload relay

Awral cathode ovetload relay (left)

Aural cathode overload relay (right)

Aural RF output relay

Aural cathode unbalance supervisory
light relay

Main breaker undervoltage circuit
supervisory light relay

EBI-3295

Function

7K5 is energized by the supervisory light relay
7K15. It locks in, energizing the Aural CATH-
ODE (LEFT) overload supervisory light 7I6.

7K6 is energized by the supervisory light relay
7K16. It locks in, energizing the Aural CATH-
ODE (RIGHT) overload supervisory light 717,

7K7 is energized by 7K14. It locks in, energizing
the Aural SCREEN overload supervisory light
718.

7K 8 prevents the application of filament power to
the Aural Amplifier before the Aural blower is
operating.

7K9 prevents the application of filament power to
the Aural Amplifier before the Aural water is
circulating,

7K10 is energized by 7K17. I locks in, energiz-
ing the RF OUTPUT supervisory light 719,

7K11 is energized by 6K27. It locks in, energiz-
ing the rectifier DC (HV) supervisory light 7I10.

7K12 prevents the application of plate power to
the Aural Amplifiet before bias voltage is es-
tablished.

7K13 is energized by the Aural Amplifier filament
circuit. It prevents the application of power to
the Aural filament time-delay telay 7K2 and in-
tetlocks the main breaket 5K1 before the fila-
ment circuit is energized.

When energized, 7K14 energizes the main breaker
shunt trip solenoid and energizes its associated
supetvisory light relay 7K7.

When energized, 7K15 de-energizes the main
breaker under-voltage solencid, energizes the
main breaker shunt trip solenoid, and energizes
its associated supervisory light relay 7K5.

When energized, 7K16 enetgizes the main breaker
shunt trip solenoid and energizes its associated
supervisory light relay 7K6.

When energized, 7K17 de-energizes the main
breaker under-voltage solenoid, energizes the
main breaker shunt trip solenoid, and energizes
the associated supervisory light relay 7K10.

7K18 is energized by 7K22. It locks in, energiz-
ing the CATHODE UNBALANCE supervisory
light 715.

7K19 is energized simultanecusly with the main
breaker undervoltage circuit. When energized,
7K19 de-energizes the main breaker UNDER
VOLTAGE circuit supervisory light 7I11.
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7K20

7K21

7K22

7K23

751

782

753

754

755

758
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Name

Aural sweep termination relay

Aural RF output protective relay

Aural cathode unbalance relay

Aural and Visual screen supply

contactor

Aural air inter]ock switch

Aural door interlock switch

Aural EMERGENCY START
push button

Auwural door interlock switch

Plate reclosure switch
(AUTO RECLOSER switch)

VISUAL-BOTH-AURAL DC
SWITCH

Function

When energized by the OPERATE-SWEEP switch
7520 (on the lower front panel), 7K20 connects
the Aural sweep termination to the plate circuit

RF probe,

When energized, 7K21 energizes the main breaker
shunt trip solenoid and energizes the associated
supervisory light relay 7K10.

When energized, 7K22 energizes the main breaker
shunt trip solencid and energizes its associated
supervisory light relay 7K18.

When energized by the main breaker interlock,
7K23 energizes the Aural and Visual Amplifier
screen supply.

751 is an air-velocity operated switch which pre-
vents operation of the Aural filament contactor
7K1 until there is tube-cooling air flowing past
the Aural PA tubes.

7S2 prevents the application of power to the Aural
bias contactor 7K4 when the rear door of the
Aural Amplifier cubicle is open.

Momentary contact of 783 bypassesthe Aural time-
delay relay 7K2, sealing in the bypass time-
delay relay 7K3. This permits emergency appli-
cation of plate power in less than one minute
after a power failure.

754 energizes the reset coil of the Rectifier-on
latch relay 6K5 when the rear door of the Aural
Amplifier cubicle is open, unless 758 is inthe
VISUAL position,

When in the OFF position, 7S5 prevents the re-
closure relay GK15 from operating and energizes
the reclosure switch supervisory light trans-
former 7T11.

This multiple-contact switch performs all the
switching necessary toenable operationof either
the Aural or Visual Amplifier separately, ot both
simultaneously from a common high-voltage rec-
tifier while maintaining all control circuit fea-
tures and safety provisions in all three posi-
tions, The specific functions of its contacts,
numbered below as they appear on the Power
Distribution and Control Elementary Diagram,
Fig. 76, are as follows:

(1)In the AURAL position, this contact per-
mits the application of power to the latch
coil of the Rectifier-on relay GK5 when
the Visual filament interlock relay 8K10
and the Visual bias undetvoltage relays
8K12 and 8K13 are de-energized.
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Component Name Function

{2) In the VISUAL position, this contact per-
mits the application of power to the latch
coil of the Rectifier-on latch relay 6KS5

- when the Auwral filament interlock relay
7K13 and the Aural bias undervoltage re-
lay 7K12 are de-energized.

{3) In the AURAL position, this contact pre-
vents the Visual door interlock 883 from
energizing the reset coil of the Rectifier-
on latch relay 6K5 when the rear door of
the Visual Amplifier cubicle is open.

(4) In the VISUAL position, this contact pre-
vents the Aural door interlock 784 from
energizing the reset coil of the Rectifier-
on latch relay 6K5 when the rear door of
the Aural Amplifier cubicle is open.

(5)In the VISUAL position, this contact pre-
vents the Aural cathode overload relays
7K15 and 7K16, the Aural screen overload
relay 7K14, and the Aural RF output relay
7K17 from energizing the shunt trip sole-
noid of the main breaker 5K1.

(6) In the AURAL position, this contact pre-
vents the Visual cathode overload relays
8K14 and BK15, the Visual screen over-
load relay 8K11, and the Visual cathode
unbalance relay 8K13 from energizing the
shunt trip solenocid of the main breaker
5K1.

(7) In the AURAL position, this contact shorts
out the contacts of the Visual interlocks
ing and overload relays 8K10, 8K12, 8K13
and the Visual panel interlock switch
8511, preventing them from de-energizing
the undervoltage solenoid of the main
breaker 5K1.

(8) In the VISUAL position, this contact shorts
out the contacts of the Aural interlocking
and overloadrelays 7K12, 7K13, 7K17 and
the Aural panel intetlock switch 73522,
preventing them from de-energizing the un:
dervoltage solenoid of the main breaker 5K1.

(9) This contact opens the main breaker under-
voltage solenoid circuit when 788 is be-
tween the main positions of AURAL only,
BOTH, or VISUAL only. This insures that
there can be no transfer switching with
HY plate power on.

(10) When closed in the VISUAL or BOTH posi-
tion, this contact energizes the close so-
lenoid on the Visual HV DC switch 6K12.

59




EBI-3295

Component

7521

7822

7533

7534

7835
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Name

Aural filament wrench interlock switch

Aural relay panel interlock switch

Aural water flow interlock switch {lefe)

Aural water flow interlock switch (right)

Aural water temperature interlock
switch (left)

Function

(11) When closed in the AURAL position, this
contact energizes the open solenoid on
the Visual HV DC switch 6K12.

(12) When closed in the AURAL or BOTH posi-
tion, this contact energizes the close so-
lencid on the Aural HV DC switch 6K13.

{13) When closed in the VISUAL position, this
contact energizes the open solenoid on
the Aural HV DC switch 6K13.

(14) and (15) When open in the AURAL position,
these contacts prevent the application of
power to the Visual screen supply.

{16) and (17) When open inthe VISUAL position,
these contacts prevent the application of
power to the Aural screen supply.

(18) When open in the AURAL position, this
contact interlocks the Visual exciter cone
trol circuit to prevent the application of
excitation power to-the Visual Amplifier,

(19) When open in the VISUAL position, this
contact interlocks the Aural exciter con-
trol circuit to prevent the application of
excitation power to the Aural Amplifier.

{20) and (21) These contacts operate in conjunc-
tion with the auxiliary contacts on the
HV DC switches GK12 and 6K13 to insure
that the transfer auxiliary relay 6K11 will
be energized only when 6K12 and 6K13
have properly transferred to the positions
called for by the transfer switch 7S8.

When the Aural filament wrench isnot inits proper
storage position, 7521 de-energizes the Aural
air interlock relay 7K8, preventing the Aural fil-
ament contactor 7K1 from operating,

7822 prevents the application of power to the un~
dervoltage solenoid of the main breaker 5KI.

When the water flow drops below 8 gallons per
minute, 7833 de-energizes the Aural water inter-
fock relay 7K9, preventing the Awural filament
contactor 7K1 from operating,

When the water flow drops below 8 gallons per

- minute, 7534 de-energizes the Aural water inter-
lock relay 7K9, preventing the Aural filament
contactor 7K1 from operating,

When the Aural water temperature exceeds 70 C
(158F), 7535 de-energizes the Aural water inter-
lock 7K9, pteventing the Aural filament con-
tactor 7K1 from operating.
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7836

811

812

813

814

815

g8l6

817

818

819

8110

8IS1

gIs2
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Name

Aural water temperature interlock
switch (right}

Visual AIR supervisory light

Visual DOOR supervisory light

Visual BIAS supervisory light

Visual CATHODE overload super-
visory light (RIGHT)

Visual CATHODE overload super-
visory light (LEFT)

Visual SCREEN supetrvisory light

Visual FIL TD STATUS supervisory
light

TUNING motor POWER supervisory
light

Visual WATER supervisory Light

Visual CATHODE UNBALance
supervisory light

Visual RECTIFIER ON push
button

Visual RECTIFIER OFF push
button

EBI-3295
Function

When the Aural water temperature exceeds 70C
(158F), 7536 de-energizes the Aural water inter-
lock 7K9, preventing the Aural filament con-
tactor 7K1 from operating.

gI1 is energized when the Visual air interlock
switch 858 or the Visual filament-wrench inter-
lock 8518 is open, preventing the Visual fila-
ment contactor 8K1 from operating.

812 is energized when the Visual door interlock
851 is open, preventing the Visual bias con-
tactor 8K4 from operating.

gI3 is energized when the Visual bias undervolt-
age relay 8K12 is not energized, preventing the
application of Visual plate voltage. It indicates
bias voltage failure.

814 is energized after each operation of the Vis-
ual cathode overload relay 8K14, It indicates
momentary abnormal cathode cutrent in the Vis-
ual PA tube 8V11.

815 is energized aftér each operation of the Vis-
ual cathode overload relay 8K15. It indicates
momentary abnormal cathode current in the Vis-
ual PA tube 8V10.

816 is energized after each operation of the Vis-
ual screen overload relay 8K11. It indicates
momentary abnormal screen current to the PA.

817 is energized when the Visual filament time-
delay relay 8K2 has timed out, or when the
EMERGENCY START push button 852 has been
operated. Tt indicates that sufficient filament
heating time has elapsed to apply HV plate pow-
er safely.

8I8 is energized when the TUNING motor POWER
switch 8529 is closed. It indicates that power
is available to operate the tuning motors, 8Bl,
8B2,and 8B3 whenever the tuning controls 8826,
8527, and 8528 are operated.

819 is energized when the water flow interlocks
8531 and 8532 or the water temperature inter-
locks 8533 and 8S34 are open, preventing the
Visual filament contactor 8K1 from operating.

8110 is energized when the Visual cathode unbal-
ance relay 8K13 operates. It indicates when the
cathode currents of the Visual PA tubes differ
by more than 10 percent.

Momentary contact of 8ISl energizes the latch
coil of the Rectifier-on latch relay 6K5 and ener-
gizes the reclosure reset relay 6K16.

Momentary contact of 8IS2 energizes the reset
coil of the Rectitier-on latch relay 6KS.
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8K1

8K2

8K3

8K4
8K5

8K6

8K7

8K8

8K9

8K10

BK11

8K12

8K13

8K14

8K15
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Name

Visual filament contactor

Visual filament time-delay relay

Visual filament time-delay bypass
time-delay relay

Visua!l bias contactor

Visual cathode supervisory light
relay (right)

Visual cathode supervisory light
relay (left)

Visual screen supervisory light
relay
Visual air intetlock

Visual water interlock relay

Visual filament interlock relay

Visual screen overload relay

Visual bias undervoltage relay

Visual cathode unbalance relay

Visual cathode overload relay (right)

Visual cathode overload relay (left)

Function

8K1 energizes the filaments of all tubes in the
Visual section of the Amplifier.

8K2 delays the application of plate power for ap-
proximately one minute after the application of
filament power.

BK3 provides a two-second delay in the drop-out
of the filament time-delay circuit should a mo-
mentary power failure occur. It permits instant
re-application of plate power within this time,

8K4 energizes the Visual bias supply.

8K5 is energized by 8K14. Tt locks in, energizing
the Visual CATHODE (RIGHT) overload super-
visory light 84,

BKG is energized by 8K15. It locks in, energizing
the Visual CATHODE (LEFT)} overload super-
visory light 8I5,

8K7 is energized by 8K11. It locks in, energizing
the Visual SCREEN overload supervisory light
Bi6,

8K S8 prevents the application of filament power to
the Visual Amplifier before the Visual blower is
operating.

8K9 prevents the application of filament power to
the Visual Amplifier before Visual water is cir-
culating.

8K10 is energized by the Visual Amplifier fila-
ment circuit. It prevents the application of pow-
er to the Visual filament time-delay relay 8K2
and interlocks the main breaker 5K1 before the
filament circuit is energized.

When energized, 8K11 de-energizes the main
breaker undervoltage solenoid, energizes the
main breaker shunt trip solenoid, and energizes
its associated supervisory light relay 8K7.

8K12 interlocks the main breaker 5K1 and pre-
vents the application of plate power to the Vis-
ual Amplifier before the bias voltage is estab-
lished,

When energized, 8K13 energizes the main breaker
shunt trip solencid and energizes its associated

supervisory light relay 8K16.

When energized, 8K14 energizes the main breaker
shunt trip solenoid and energizes its associated
supervisory light relay 8K5.

When energized, 8K15 energizes the main breaker
shunt trip solenoid and energizes its associated
supervisory light relay 8KG.
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Component Name
8K16 Visual cathode unbalance super-

visory light relay

8K17 Visual ovetdrive relay

8K18 Visual sweep termination relay

BK19 Visual RF output protective relay

851 Visual door interlock switch

852 Visual EMERGENCY START push
button

833 VYisual door interlock switch

858 Visual air interlock switch

8511 Visual relay panel interlock switch

8518 Visual filament wrench interlock
switch

8531 Visual water flow interlock switch
(lefe)

8532 Visual water flow interlock switch
(right)

Function

8K16 is energized by 8K13. Tt locks in, energiz-
ing the CATHODE UNBALANCE supervisory
light 8I10.

8K17 is energized by an excessive flow of screen
current, Jt will close its normally closed con-
tacts much faster than the screen overload relay
8K11 operates. If the excessive screen cutrent
was caused by excessive drive and the contacts
of 8K17 are connected back to the driving trans-
mitter in a circuit to reduce the drive, it will
prevent a screen overload, Relay 8K17 need not
be connected when using a driving transmitter
rated at 5 kilowatts. 8R3 adjusts the operating
point of this relay.

When energized by the OPERATE-SWEEP switch
8517 (on the lower front panel), 8K18 connects
the Visual sweep termination to the plate circuit
RF probe,

When energized, 8K19 energizes the main breaker
shunt trip solenoid and energizes the associated
supervisory light relay 7K10.

851 prevents the application of power to the Vis-
ual bias contactor when the rear door of the Vis-
ual Amplifier cubicle is open.

Momentary contact of 852 bypasses the Visual
filament time-delay relay 8K2, sealing in the by-
pass time-delay relay 8K3. This permits emer-
gency application of plate power in less than
one minute after a power failure,

833 energizes the reset coil of the Rectifier-on
latch relay 6K5 when the rear door of the Visual
Amplifier cubicle is open, unless 758 is in the
Aural position.

BS8 is an air-velocity operated switch which pre-
vents operation of the Visual filament contactor
8K1 until there is tube-cooling air flowing past
the Visual PA tubes.

8S11 prevents the application of power to the un~
dervoltage solenoid of the main breaker 5K1.

When the Visual filament wrench is not in its
proper storage position, 8518 de-energizes the
Visual filament contactor 8K1.

When the water flow drops below 8 gallons per
minute, 8531 de-energizes the Visual water in-
terlock relay 8K9, preventing the Visual fila-
ment contactor 8K1 from operating.

When the water flow drops below 8 gallons per
minute, 8532 de-energizes the Visual water in-
terlock relay 8K9, preventing the Visual fila-
ment contactor 8K1 from operating.
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8533 Visual water temperature interlock
switch (left)

8534 Visual water temperature interlock

switch (right)

STARTING SEQUENCE

Assuming that all circuit breakers and the doors of
all cubicles are closed, the starting sequence is as
follows:

Pressing the green AMPLIFIER START push button
7152 on the front panel of the Aural Amplifier cubicle
energizes the latch coil of the Amplifier start-stop
latch relay 6K1, which mechanically latches in, Relay
6K1 energizes the cooling contactor 6K2, applying
power to the blower and water pump motors, de-ener-
gizes the shutdown time-delay relay 6K3, de-energizes
the lamp in 71S2, energizes the lamp in the red AMP-
LIFIER STOP push button 7IS1, energizes the Recti-
fier filament contactor 6K4, which applies power in the
Rectifier and Control cubicle, partially completes the
circuit of the Aural (7K8) and Visual (8K8) air inter
lock relays and the Aural (7K9) and Visual (8K9) water
interlock relays, The blower interlock relays 6K31
and 6K32 are energized as soon as power is applied to
the blower motors. As soon as the Aural and Visual
blower motors come up to speed and the proper air flow
is established, air interlock switches 751 and 8S8
close, The Aural (7K8) and Visual (8K8) air interlock
relays are then energized, partially closing the circuit
to their respective filament contactors 7K1 and 8K1
and de-energizing the Aural (711) and Visual (8I1) AIR
supervisory lights, The Aural (7K9) and Visual (8K9)
water interlock relays are energized when the proper
water flow is established, completing the circuit to
their respective filament contactors 7K1 and 8K1 and
de-energizing the Aural (712) and Visual (8I9) WATER
supervisory lights.

Filament power having been applied, the Rectifier
filament interlock relay GK30, the Visual filament in-
terlock relay 8K10, and the Aural filament interlock re-
lay 7K13 are all energized. These in turn energize the
filament time-delay relays 8K2 and 7K2, partially com-
plete the circuits of the latch coil of the Rectifier-on

" latch relay 6KS5, and partially complete the undervolt-
age solenoid circuit of the main breaker 5K1. When
the contacts of 8K2 and 7K2 close, the filament time-
delay bypass time-delay relays 8K3 and 7K3 are ener-
gized, closing theit contacts; the lamps in the filament

64

50-KW TELEVISION AMPLIFIER

Function

When the Visual water temperature exceeds 70C
(158F), 8533 de-energizes the Visual water in-
terlock relay 8K9, preventing the Visual fila-
ment contactor 8K1 from operating.

When the Visual water temperature exceeds 70C
(158F), 8334 de-energizes the Visual water in-
terlock relay 8K9, preventing the Visual fila-
ment contactor 8K1 from operating.

time-delay status lights 8I7 and 7117 are energized;
the Visual and Aural BIAS supervisory lights 8I3 and
714 are energized; the Visual and Aural DOOR super-
visory lights 812 and 713 are energized; and the bias
contactors 8K4 and 7K4 are energized, Energizing 8K4
and 7K4 immediately de-energizes the DOOR super-
visory lights 8I2 and 7I3 and applies power to the Vis~
ual and Aural bias supplies. As soon as bias voltages
are established, the bias undervoltage relays 8K12

and 7K12 are energized. Contacts on these relays de-
energize the BIAS supervisery lights 813 and 714, par-
tially complete the circuit of the latch coil of the Rec-
tifier-on latch relay 6K5, energize the green RECTI-
FIER ON push buttons 7IS3 and 8IS1 and the green
RECT ON push butten GIS1, energize the restart auxil-
tary relay 6K6 through a normally closed {NC) contact
of 6K14 and a normally open (NG) contact of the trans-
fer auxiliary relay GK11 (relay 6K11 is energized in
normal operation), and complete the undervoltage sole-
noid circuit of the main breaker 5K1.

Note that the BIAS supervisory lights are energized
only when the bias contactors 8K4 and 7K4 are closed
and the bias undervoltage relays have not operated,
Also, the DOOR supetvisory lights are energized only
when the bias contactors are not energized because of
an open door interlock,

Both the Visual and Aural sections of the Amplifier
are now ready for the application of HV plate power.
Depressing the RECTIFIER ON push buttons 8ISI,
7IS3 or the RECT ON push button 6IS1 momentarily
energizes the latch coil of 6K5 and the reclosure reset
relay 6K16. Relay 6K5 latches in mechanically. One
of its normally closed (NC) contacts in the main break-
er shunt trip circuit opens, and the other normally open
{NO) contact in the auxiliary close solencid circuit
closes, applying power to the auxiliary close solenoid
of 5K1.

The main breaker auxiliary close relay completes
the circuit of the main close solencid (assuming that
the main close switch 551 is closed), causing the main
breaker to operate. Power is then applied to the main
plate transformer ST1 and to both the Visual and Aural
screen supplies, Auxiliary contacts in the main break-

I \‘:
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er also de-energize the lamps in the green push but-
tons 6IS1, 7IS3, and 8IS1, complete the interlock cir-
cuits for the power supplies of the Aural and Visual
sections of the exciter,energize the lockout relay 6K7,
close in series with the breaker shunt trip circuit, open
the solenoid circuits of DC switches 6K12 and 6K13,
and open in series with the reset coil of the reclosure
auxiliary latch relay 6K14. Breaker 5K1 mechanically
latches in, and the contacts of the cutoff device are
transferred mechanically by the up-stroke of the sole-
noid, the nermally closed (NC) contact opening the
auxiliary close solenoid,which de-energizes the main
close solenoid,

When the lockout relay 6K7 is energized, one of its
normally open (NO) contacts closes immediately in
parallel with the auxiliary contact of SK1 which ini-
tially energized K7, sealing it in; a second normally
closed (NC) contact with time-delay opening opens
aftet a short time and de-energizes the auxiliary close
solencid and the cutoff device circuit; and a third nor-
mally open (NO) contactwith time-delayclosing closes,
energizing the Rectifier step-start run contactor 6K10
and the Aural and Visual step-start run contactor 6K9,
energizes the lamps in the red RECTIFIER OFF push
buttons 8IS2 and 7IS4 and in the red RECT OFF push
button GIS2, and partially completes the circuit of the
reset coil of the Rectifier reclosure auxiliary latch re-
lay 6K14. This completes the application of HV plate
power to both sections of the Amplifier.

STOPPING SEQUENCE

Rectifier Off

Depressing either one of the red RECTIFIER OFF
push buttons 7IS4 or 8IS2, or the red RECT OFF push
button GIS2 energizes the reset coil of the Rectifier-on
latch relay 6K5. When 6K5 resets, a normally closed
(NC) contact energizes the shunt trip solenoid of 5K1
through one of its mormally open (NO) auxiliary con~
tacts, which opens as soon as 5K1 drops out. The
other contact of G6KS, which is a normally open (NO)
contact, opens and de-energizes the lockout relay 6K7.
Simultaneously, the step-start run contactors 6K9 and
6K10 are de-energized, and the lamps in the RECTI-
FIER OFF pushbuttons 7IS4 and 8IS2 and inthe RECT
OFF push button GIS2 are extinguished.

When SKI drops out, plate power .is removed. Auxil-
iary contacts remove both the Aural and Visual screen
supply voltages, close in series with the reset coil of
6K 14 (this circuit is already de-energized by the drop-
out of GKS), close in series with the high-voltage d-c
switches 6K12 and 6K13, open across the instantane-
ous normally open (NO) contact of 6K7, open the con-
trol circuit interlocks for both the Aural and Visual ex-

EBI-3295

citer power supplies, and close, energizing the Aural
and Visual green RECTIFIER ON push button lights
71S3 and 8IS1 and the green RECT ON push button
light GIS1,

Amplifier $top

Depressing the red AMPLIFIER STOP pushbutton
71S1 momentarily energizes the reset coil of 6K1, al-
lowing it to drop out. When 6K1 is in the reset posi-
tion, the Rectifier filament contactor GK4, the water
and air interlock relays 8K8, 7K8, 8K9, 7K9, and the
shutdown relay 6K3 are first de-energized. The fila-
ment contactors 8K1 and 7K1 are de-energized by the
water and air interlock relays. The lamp in the red
AMPLIFIER STOP push button 7ISI is de-energized;
the filament time-delay relays 8K2 and 7K2 are de-
energized; the filament time-delay bypass time-delay
relays BK3 and 7K3 are de-energized; the bias con-
tactors BK4 and 7K4 are de-energized; the bias under-
voltage relays 8K12 and 7K12 are de-energized: the
filament time-delay status lights 8I7 and 7117 are de-
energized; the lamps in the green push buttons 7IS3,
8151, and GIS1 are de-energized; and the transfer auxil-
iary relay GK11 and the restart auxiliary relay 6K6 are
energized. Also, the shutdown time-delay relay 6K3
is energized, and the normally open (NO) contact of
GK1 which energized the blower contactor 6K2 during
the AMPLIFIER START procedure opens. The blower
contactor 6K2, however, is sealed in through its own
normally open (NO) interlock and the normally closed
(NC) time-delay opening contact of 6K3. This contact
of 6K3 opens after approximately one minute, breaking
the seal of 6K2, allowing it to fall out, which action
de-energizes the blower motors,

All the circuits have now been returned to the initial
off position,

AUTOMATIC RECLOSURE

Automatic Plate Overload Reclosure

The automatic plate reclosure circuit is designed to
energize the main plate breaker and to reclose it when-
ever it drops out for any reason other than an intended
plate-off operation (which resets 6KS). On repeated
drop-out, the breakerwill reset twice and will remain in
the lockout position after the third drop-out if all these
occur within a 10-second interval. If there are less
than three drop-outs in 10 seconds, the reclosure cy-
cling relay 6K15 is automatically reset and the count
is removed, This is accomplished as follows:

TIf 5K1 drops out because of the operation of one of
the overload relays which operate its shunt trip circuit
as well as de-energize .its undervoltage circuit or be-
cause of the operation of the over-current trip circuits
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in the breaker, one of its auxiliary normally closed
(NC) contacts will close and energize the reset coil
of the latch relay 6K14, Note that the normal position
of GK14 is the "latched in" position and also that its
reset coil can be energized only when 6K35 is latched

in and when the normally open (NO) time-closing con-
tact of GK7 is closed. Energizing the reset coil of
6k14 allows it to fall out, energizing the lockout su-
pervisory light (LOCK OUT) 7I13 and the reclosure

coil of the reclosure relay 6K15 and de-energizing the
restare auxiliary relay 6KG6 and the lockout relay 6K7.
When the reclosure coil of 6K15 is energized through
the reclosure switch 7S5 (AUTO RECLOSER SWITCH)
and one of the contacts of 6K15,a ratchet-cam mechan-
ism moves to the second position. The OCCQO#* contact
of 6K15 is then closed, the CCCOt contact remaining
closed. The third or instantaneous contact of GKI5,
which closes each time the reclosure coil of 6K15 is
energized, energizes the latch coil of 6K14 through
the OCCO contact and one section of 735, Energizing
the latch coil of 6K14 latches it in, removing power
from 7113 and from the reclosure coil of 6K15 and re-
applying power to the restart auxiliary relay 6K6. When
power is removed from the reclosure coil of GK15, the
instantaneous contact opens, de-energizing the latch
coil of 6K14,

Approximately one second after the coil of 6KG is
energized, its normally open (NO) time-closing contact
closes, energizing the auxiliary close circuit of 5K1.
Breaker 5K1 then closes as during a normal Rectifier-
on operation, re-applying plate power.

If a second drop-out of 5K1 occurs, the operation de-
scribed above will be repeated, and the reclosure relay
6K 15 will move to the chird position and power will be
re-applied a second time,

A third drop-out will cause GK15 to move to the
fourth and last position, The QCCO contact is then in
the open position, preventing the latch coil of 6K14
from being energized, GK14 then remains in the reset
position, preventing the re-application of plate power.
Note that in this pesition the LOCK OUT supervisory
light 7113 is energized, indicating that the reclosure
circuit is in the lockout position.

After the first and second drop-outs, when the OCCQO
contact of 6K15 is closed, the coil of the automatic. re-
set relay 6K17 is energized. This time-delay relay en-
ergizes the reset coil of 6K15 approximately 10 sec-
onds after being energized. Operating the reset coil of
6K 15 allows the sequence mechanism to move back to
the starting position. Thus, if not more than two drop-
outs have occutred in any 10-second interval, the auto-
matic reclosure circuit is automatically reset. De-

*QOpen closed closed open
T Closed closed closed open
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pressing either RECTWFIER ON push button (7IS3 or
8IS1) or the RECT ON push button (6IS1) energizes
the reset relay 6K16, The reset relay CK16 energizes
the resetcoil of 6K15 and the latchcoil of 6K14. Thus,
the reclosure circuit is manually reset each time a
RECTIFIER ON or RECT ON push button is operated.

If it is desired that there be no reclosure of 5K1, the
reclosure switch 785 (AUTO RECLOSER SWITCH) may
be placed in the OFF position, This prevents ener-
gizing of the reclosure and latch coils of 6K15 and
energizes the reclosure switch supervisory light 7114
to indicate visually that the switch is in the off posi-
tion,

Two-Second Power Failure Restart

Using the mechanical latch relays permits the trans-
mitter to return automatically to whatever operating
condition preceded a failure of the main power supply.
For momentary power failures of less than two sec-
onds, the bypass time-delay relays 7K3 and 8K3 per-
mit instantaneous re-application of plate power. A
mechanical time-delay device delays the bypass time-
delay relay contacts from opening for two seconds
after their coils are de-energized. These contacts are
in shunt with the contacts of the filament time-delay
relays and maintain the circuits during the two+second
delay, If power is re-applied during this time, the cir-
cuits remain sealed in, and plate power is immediately
re-established. Otherwise, the filament time-delay re-
lays 7K2 and 8K2 will fall out and will reclose only
after 2 one-minute time delay.

EMERGENCY STARTING

The EMERGENCY START push buttons 753 and 852
permit bypassing of the one-minute time-delay relays
7K2and 8K2 whenstarting under emergency conditions.
For example, assume that a power failure of sufficient-
ly long duration occurs such that the automatic power
failure restart circuit will not automatically re-apply
plate power. Under this condition the rectifier tubes
are still moderately hot and do not need the full one-
minute time delay, A good rule to follow in this in-
stance is to allow for as much heating time before op-
erating the EMERGENCY START switch as the time-
off interval in order to avoid long program delay.

This circuit should not be used in normal operation
since severe damage may result to the rectifier tubes
if plate power is applied without proper filament heat-
ing time delay when the tubes are cold.

It should be noted that a spare socket, 6XV7, fora
Type GL-869-B rectifier tube is provided in the Recti-
fier and Control cubicle, By maintaining a spare recti-
fier tube with heated filament, replacement can be
made with a minimum of lost time in the event of fail-
ure of one of the operating tubes.
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INDEPENDENT OPERATION OF AURAL
AND VISUAL AMPLIFIERS

Although plate power for both the Aural and Visual
Amplifiers is supplied by a single high-voltage Recti-
fier, it is possible to operate either Amplifier inde-
pendently while most necessary setvicing, such as
tube changing, is being done in the other. This is ac-
complished by use of the VISUAL-BOTH-AURAL multi-
contact DC SWITCH 7S8 and the d-c high-voltage con-
tactors 6K12 and 6K13. When operated to any one of
its three positions, switch 758 performs all the neces-
sary control circuit switching as described in the CON-
TROL CIRCUIT COMPONENTS AND THEIR FUNC-
TIONS division of this section to allow independent
and simultaneous operation, Contactors 6K12 and 6K13
properly connect the output of the high-voltage Recti-
fier.

If 758 is operated when the plate power is off, the
propet solenoids of 6K12 and 6K13 will be energized
to accomplish the desired switching. As soon as the
switching is properly accomplished, the DC SWITCH

"STATUS light 7I16 (and the transfer relay 6K11) will

be energized through a combination of contacts on 758
and interlocks on 6K12 and 6K13 to indicate this.

It will be noted that a normally open (NO) auxiliary
contact on plate breaker 5K1 prevents the d-c contac-
tors 6K12 and GK13 from being energized when 5K1 is
closed. Also, a contact of 758 (contact number 9) in
the updervoltage solenoid circuit of SK1 opens at posi-
tions of 788 midway between the three main operating
positions. Thus, if 7S8 is operated when plate power
is on, Rectifier breaker 5K1 first drops out because of
the interruption of power in its undervoltage circuit,
d-c contactor GK12 or 6K13 transfers, and transfer re-
lay 6K11 is again energized. Now, since the breaker
drop-out was not due to a normal Rectifier-off opera-
tion (which would have reset latch relay 6K5), the au-
tomatic plate reclosure circuit will operate (if 755 is
in the automatic position, that is, AUTO RECLOSER
ON) and plate power will be re-applied automatically.
Plate power is therefore interrupted only during the
transfer of the d-c contactors,

FILAMENT TIME-DELAY STATUS LIGHTS

The lights in the green RECTIFIER ON (7183 and
gIS1) and RECT ON (6IS1) push buttons are energized
during a start operation only after the proper filament
time-delay relay has timed out. If switch 7S8 is in the
BOTH position, these lights are energized only when
both the Aural and Visual filament time-delay relays
have timed out (and bias voltage has been established
on both Amplifiers). If, however, 738 is in the AURAL
or VISUAL position, 6IS1, 7IS3, and 8IS1 will be enet-
gized after the corresponding time-delay relay has
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timed out. Now, if one of the Amplifiers is in opera~
tion and the other has been off (for example, for a tube
change),the RECTIFIER ON and RECT ON greenpush
buttons cannot be used as an indication of the status
of the time-delay relay for the Amplifier which is not
in use. For this reason, the separate filament time-
delay status lights (FIL TD STATUS) 7116 and 817
have been provided to give a positive indication of the
filament time-delay status for each Amplifier, regard-
less of whether or not the other Amplifier is being op-
erated.

SUPERYISORY LIGHT CIRCUITS

The AIR, WATER, DOOR, BIAS, AUTO RECL.OSER
SWIT'CH, and LOCK OUT supervisory lights illuminate
only as long as the particular circuit condition which
they indicate exists. All remaining supervisory lights
indicate momentary overload conditions and remain
illuminated until the RESET push button 7IS5 is de-
pressed to break the seal on the corresponding light
relay (except for the ARC BACK supervisory light 7112
on the Aural Amplifier cubicle front panel which is re-
set by the ARC BACK RESET push button GIS3 on the
front panel of the Rectifier and Control cubicie). When
any of the overload indicating lights is energized, the
lamp in the corresponding red RESET push button is
also energized. Thus, if the red push button alone is
illuminated, it is an indication that one of the overload
supervisory lights is burned out and requires replace-

ment.

VISUAL AMPLIFIER
POWER AMPLIFIER

The Visual Amplifier fundamentally consists of two
Type GL-6251 tetrode tubes operating in parallel in a
grounded-grid or grid-separation circuit. In this circuit
both the screen grid and the controlgrid are maintained
as neatly as possible to RF ground potential, the plate
or load circuit being connected between the anode and
screen grid and the excitation voltage being applied
between the filament and control grid.

Not shown on the Elementary Diagram is a neutral-
izing loop (see Fig. 50) which is coupled magnetically
to the anode circuit and is connected to the junction
between the filaments of the two tubes, By this means
a voltage is introduced tothe filaments fromthe anodes
of a proper phase and amplitude to neutralize the effect
of anode-to-filament feedback through the very small
anode-to-filament capacitance.

Another part of the citcuit not shown on the Elemen-
tary Diagram is a resistive element necessary to pre-
vent spurious oscillations in the amplifier tubes. With
tetrode tubes such as the Type GL-6251, a spurious
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Colpitts-type oscillation can take place between the
filament, the control grid, and the screen grid, with
the screen grid acting as the anode in the production
of the oscillations. The frequency-determining circuit
in the production of these oscillations is the unavoid-
able circuit between the control and screen grids, It is
necessary to the proper operation of the rube that this
circuit does not resonate within the band of frequen-
cies over which the Amplifier operates, Fortunately,
in this Amplifier the resonant frequency of this circuit
is well above the operating range. Since the circuit be-
tween screen and control grids is all within the tubes,
with the exception of the bypass capaciters 8C40,
8C41, 8C42, and 8C43, and the ground connections be-
tween these capacitors, it is obvious that the only way
to prevent these oscillations is to introduce a damping
or loading resistance in this external ground connec-
tion sufficient to prevent the oscillations from starting.
This has been accomplished by placing a group of
small low-value resistors in a circle around each tube
shunted by low-inductance leads in the form of short
pieces of bus bar. These resistors are all in shunt
with the ground connections betweenthe bypass capac-
itors, By this means sufficient circuit loading has
heen obtained to eliminate the spurious oscillations
under normal operating conditions.
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Fig. 56 Visual and Aural Amplifier Output Tuning Assembly
Mechanical-Elementaty Diagram

OUTPUT CIRCUIT

See Figs. 22 and 56,
The plate circuit, 8L6, is a quarter-wave cavity hav-
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ing a motor-driven sliding short for tuning and which
is shortened by the output capacitance of the tube.
The output coupling circuit consists of an inductive
loop, BL11, which is resonated by means of a concen-
tric transmission line approximately three-eighths
wavelength long having a motor-driven sliding short.
The input impedance of a shorted transmission line is
capacitive when the length is between a quarter and
threeveighths of a wave long. The ourput load or trans-
mission line is coupled 1o the output circuit through a
shorted section of concentric line which is shorterthan
a quarter wave. The input impedance of a shorted line
less than a quarter wave long is inductive (see Fig.
56). Two protective gaps are installed on the cutput
circuit assembly, One is placed at the point of mini-
mum spacing and the other approximately at the point
of maximum voltage gradient. These gaps will break
down in the event of a high VSWR on the RF load for
this Amplifier and will operate 8K19 which will re-
move plate voltage from the Amplifier and cause the
RF OUTPUT supervisory light to be illuminated.

The output.circuit is coupled and loaded to the plate
citcuit in normal operation to make the bandwidth of
the plate and output circuits sufficiently broad. In
order to assure sufficient lower-sideband attenuation
the Vestigial-Sideband Filter (supplied with the Model
4TF5A1 Amplifier) is required in the output transmis-
sion line to the antenna.

Adjustment of the bandpass characteristic is effect-
ed by means of a sweep generator and an oscilloscope.
The sweep generator output voltage which is devel-
oped across terminating resistors 8R48 and 8R78 is
loosely coupled to the plate circuit by means of a ca-
pacitance probe, (Relay BK18 is energized when the
SWEEP-OPERATE switch is in the SWEEP position.)
The oscilloscope is connected to the output of one of
the two sweep detector circuits. Sweep detector No. 1
consists of capacitor 5C1, germanium diode 3CR1, te-
sistor SR1, compensating coil 5L.4, and the RF de-
coupling circuit 5C2, 5R1, 5R3, and 5L5. Sweep de-
tector No. 2 is the same as sweep detector No. 1 ex-
cept for the symbol numbers,

Sweep detector No. 1 is mounted on the output trans-
mission line preceding the Vestigial-Sideband Filter,
and sweep detector No. 2 is mounted on the output
transmission line following the Vestigial-Sideband
Filter. Thus, by means of the oscilloscope trace the
bandpass characteristic may be observed and adjusted
before and after the Vestigial-Sideband Filter. By ob-
serving the oscilloscope trace when connected to
sweep detector No. 2, the Lower-Sideband Filter may
be checked,

A reflectometer and a peak reading RF voltmeter are
located on the output transmission line, Crystal recti-
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fiets inthe reflectometer SE1 provide two d-c voltages,
one proportional to the forward-traveling wave in the
transmission line and the second proportional to the
reverse-trtaveling or reflected wave. These voltages
are proportional to the average value of RF voltage
and are therefore proportional to average RF power,

The peak reading RF voltmeter produces a d-c volt-
age which is proportional to the RF transmission-line
voltage during the synchronizing pulse intervals. This
is accomplished by operating the RF rectifier tube 5V1
into the time-constant circuit 5C5 and SR4-8R96. The
time constant of this circuit is long enough so that the
capacitor 5C5 does not discharge appreciably between
sync pulses, Tube 5VI, therefore, conducts only dur-
ing the sync pulse interval and the d-c voltage pro-
duced is proportional to the amplitude of the sync
pulses.

INPUT CIRCUIT

Refer to Figs., 57 and 58.

Fundamentally, the input circuit of the Amplifier,
which is not shown on the Elementary Diagram, trans-
forms the impedance seen between the filaments and
the control grids to approximately 50 ohms resistance
at the midband of the television channel used which
will provide a satisfactory load for the driving trans-
mitter.

VARIABLE
SHORT PUSH RODS

RF INPUT

DRIVE
MEGHANISM

(4-4793)
Fig. 57 Input Matcher Assembly, Visual and Aural Amplifier
Cavities, PL&C-7775419-G1
Progressing from the filaments of the amplifier tubes
back toward the input terminal, the circuit required to
do this consists of a capacitance C (22 mmfd * 1.5
mmfd), an inductance L1 which is a manually adjust-
able length of concentric line 1/16 wavelength or less,
a fixed 20~ohm concentric-line matching section, in-
ductance L2 which is a manually adjustable length of
concentric line 0.2 wavelength or less,
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SWEEP GENERATOR
Circuit Analysis

The sweep generator is a device for generating a
constant voltage swept over a band of frequencies ap-
proximately 8 megacycles wide and centered on the
television channel for which the wide-band, Class B,
linear radio-fre quency amplifier is to be aligned. The
sweep voltage is delivered at the RF OUTPUT jack
8]101. The output is then connected to a termination
which is coupled by means of a small capacitance
ptobe to the plate circuit of the Amplifier. Thus, this
voltage drives the circuit to be adjusted. By placing a
suitable detector on the output transmission line the
frequency response of the Amplifier output circuit can
be displayed on an oscilloscope,

The sweep generator consists of a 6BK7 oscillator
8V101, a GL~832-A wide-band amplifier 8V102, and
two marker oscillatots 8V103 and 8V104 (Type GU8)
The frequency of the GBK7 oscillator is swept by ca-
pacitor 8C106 which is driven by the synchronous mo-
tor 8B101. Energy from the oscillator circuit is i
ductively coupled to the grid of the GL-832-A amplifier
by the untuned coupling 8L102. The plate circuit of
the amplifier is a double-tuned circuit, loaded and
coupled to give a flat response over a large part of the
range of frequencies generated by the oscillator.

Switch 85103 connectsthe SCOPE INPUT jack 87104

INPUT CIRCUIT
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Fig. 58 Visual and Aural Amplifier Input Circuit Mechanical-
Elementary Diagram
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to either the RF output termination detector or any of
the three detector input jacks, 8J102, 8K103 or 8J105.

RF energy from the two marker crystals is coupled
to the marker mixer diode 8CR101 through coupling ca-
pacitance 8C138A and 8C138B. Energy from the Ampli-
fier output circuit is also coupled to 8CR101 through
8C124, Thus a "beat note" is produced across 8CR101
whenever the sweep frequency coincides with one of
the marker oscillator frequencies, The "beat" or "mark-
er" is coupled to the oscilloscope input jack through
coupling capacitor 8C123. The marker beats are there-
fore superimposed on the oscilloscope trace to show
the band extremities.

The markers are crystal-controlled by high-fre quency
crystals of the overtone type. Refer to the Marker Os-
cillator No. 1, The anode of the tricde section of 8V103
is coupled by 8C133 to the control grid of the pentode
section, The control grid of the triode section is
grounded and the cathode of that section is coupled to
the cathode of the pentode section by the crystal
8Y101. It is seen that oscillation will occur if the se-
ries impedance of the crystal becomes low (as at its
resonant frequency or overtone), and at the same time,
there is appreciable load impedance in the plate circuit
of the triode section {8L113 and output capacitance of
the triode section at parallel resenance), The pentode
section performs an additional function as a tripler of
the oscillation frequency, since the circuit 81112 and
8C131 istuned to threetimes the oscillation frequency.

An 1800-rpm, G0-cycle, synchronous motor is used
to turn the rotor of the oscillator tank capacitor 8C106.
This means that the sweep moves from one end of its
range to the other and returns during one-half revolu-
tion. It is the purpose of blanking to reduce the RF
output of the sweep generator to zero during at least a
part of the return trace (less than one<half revolution
of the motor), This is accomplished by impressing a
60-cycle voltage across the divider 8R138, 8R139, and
8R140. A part of this voltage is impressed on the sele-
nium rectifier 8CR102 which passes current only dur-
ing one-half of the cycle. Half-cycle pulses of voltage
therefore appear across 8R141, The low potential end
of grid resistors 8CR101 and 8R102 is connected to
the junction of 8CR102 and 8R141, The pulses of volt-
age (negative in polarity) are therefore impressed on
the oscillator tube 8V101 grids, causing it to stop os-
cillating during the desired interval of time.

Switch 85102 permits monitoring the plate currents
of the oscillator, the amplifier, the marker oscillator
pentode sections, and the grid voltage of the marke
oscillator triode sections,

Sweep Alignment

To align the sweep, connect a high-gain oscillo-
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scope such as a General Electric Type ST-2-A to the
SCOPE INPUT jack 8J104 and set the switch 85103 to
the TERMINATION position.

Assuming that the Amplifier cubicle filaments and
the sweep generator power supply are on, place the
OPERATE-SWEEP switch in the SWEEP position,
Place the MARKERS, FILAMENT, and MOTOR switch-
es in the ON position, thus energizing the sweep gen-
erator tubes and the sweep motor,

With the marker crystals in their sockets and meter
switch 85103 in the XTAL 1 position, start adjusting
81.113 clockwise from its full counterclockwise posi-
tion while observing the tuning meter 8M101. When the
oscillator starts oscillating, the meter reading will
suddenly increase, Adjust B8I.113 for maximum reading
on the meter. Repeat this process for the XTAL 2 po-
sition, adjusting 8L116.

The sweep oscillator must now be adjusted to the
proper frequency range and the output circuit of the
amplifier adjusted to produce a constant RF voltage
over the desired frequency band at the terminations.
The frequency of the oscillator may be adjusted by
means of a shorting bar on the plate circuit transmis-
sion line 8L101. The section of this line near the
shorted end has much wider spacing than the rest of
the line. Moving the sliding short the length of this
expanded section will change the oscillator tuning suf-
ficiently to cover all channels from 7 through 13. At
channel 7 the sliding short will be almost at the end
of the line. At channel 13 the sliding short will be al-
mostat the opposite end of the expanded section. Other
channels between 7 and 13 will fall proportionately
between these limits.

The input circuit of the amplifier consists of the
shorted transmission line 81.102 which is inductively
coupled to the oscillator plate line 8L101, This circuit
operates untuned. At channel 7 the sliding short on
81102 should be near the end of the transmission line.
At channel 13 the shott should be moved from the end
to within about onerhalf inch of the beginning of the
expanded section of 8L101. If line 8L102 is too short
at any particular frequency, it may be too near reso-
nance and the amplifier may be unstable and tend to
oscillate.

Now with the oscilloscope sweep set for approxi-
mately G0 cycles, a pattern of four sweep traces, two
of which are mitror images, can be synchronized. If
there is little or no oscilloscope deflection, tune the
primary of the output circuit by means of 8C117 until a
single-humped response is obtained. Tt may be neces-
to move the shorting bar on 8L106 to obtain full reso-
nance.

At this point the BLANKING switch may be placed
in the ON position. This will cause the major portion
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of the mirror traces to disappear, since the oscillator
is prevented from oscillating during this time. The
base line during this time is the reference or zero-volt-
age line. It will be noted that there are two positions
at which the synchronous sweep motor 8B101 may
"lock in" with respect to the blanking voltage. For
this reason it may be necessary when starting the
sweep generator to snap the MOTOR switch off and on
a time or two until the motor "locks in" on the desired
trace. In this way the sweep frequency can always be
increasing or decreasing as the oscilloscope trace
moves from left to right as desired.

The secondary of the output circuit should then be
tuned to resonance by means of capacitor 8C121 and
the sliding short on 8L107. When properly tuned, the
response should be a double-coupled response just
slightly over critical coupling. This results in 2 re-
sponse essentially flat over the desired range of frequen-
cies. In order to obtain the desired flatness, it will
be necessary to adjust the coupling between 8L106
and 8L107 andthe secondary loading by means of load-
ing capacitors 8C120and 8C129. The capacitors should
be adjusted together .in order to maintain approximate-
ly the same capacitance in each. When adjustment is
made to adjust the loading, there must be a compen-
sating change inthe secondary tuning capacitor 8C121.

Adjust 8CI31 and 8C140 to obtain a maximum height
of the marker beat seen on the oscilloscope trace, Ad-
just 8L.113 and watch the marker beat it contrels. Set
8L113 for a point where small adjustments do not move
the marker. This indicates that the matker is oscil-
lating at a frequency controlled by its crystal. Repeat
this procedure for the other marker, adjusting 8L116.
When this procedure has been followed, the oscillo-
scope trace will be like that shown in Figs. 59 and GO.

Fig. 59 Sweep Response with Matkers

POWER SUPPLIES

Screen grid power for the Visual Amplifier is ob-
tained through high-voltage rectifier tubes 6V16 and
6V17. This power is regulated electronically as fol-
lows: a bridge circuit consisting of 8V21, 8V22, BV23,
8RG2, 8BRG9, 8R61, 8R57, 8RS56, and 8RG8 is connected
across the output of the regulator. An error voltage is
obtained between the arm of BR57 and the junction of

EBI1-3295

8R62 to 8V21 and is applied between grid and cathode
of 8V13. The amplified error voltage at the anode of
8V13 is applied to the grid of the amplifier tube 8V 14.
The amplified signal at the anode of 8V14 is applied
to the grids of the series regulating tubes 8V15, 8V16,
8V17, and 8V20, which operate in series with the load
to maintain the voltage essentially constant across the
bridge circuit from which the error voltage was origi-
nally obtained. Screen voltage is adjusted by means
of the variable transformer 8T8. The screen regulator
is loaded by 8R58 to maintain proper operation when
the screen current of the GL-6251 runs negative.

Control grid voltage is obtained from a three-phase,
full-wave rectifier utilizing selenium rectifiers.

Individual bias voltages are controlled by rheostats
8R38 and 8R39.

Fig. 60 Sweep Response with Markers and Blanking

VESTIGIAL-SIDEBAND FILTER
AND HARMONIC FILTERS

Refer to the instruction books included as inserts in
this book for information pertaining to these units:
EBI-3326, Vestigial-Sideband Filter, PL-7775490,
and EBI-3310, Harmonic Filter, Model 4PY25F1.

AURAL AMPLIFIER
POWER AMPLIFIER

The Aural Amplifier is essentially identical to the
Visual Amplifier with the few exceptions which are
described in the following.

OUTPUT CIRCUIT

See Fig. 56.

The output circuit of the Aural Amplifier is identical
to that of the Visual Amplifier except that no peak
power reading diode is required. Instead, the forward-
wave indication of reflectometer 7E1 is used as a rel-
ative power output indication. The reverse-wave volt-
age of this reflectometer is amplified by reflectometer
amplifier 7V10 to operaterelay 7K17 whenever its mag-
nitude becomes greater than a predetermined value
such as would occur in the case of a transmission-line

Al
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or antenna fault, When 7K17 is operated, it causes
plate power to be removed from the Amplifier, thus pro-
tecting the equipment,

INPUT CIRCUIT

See Fig, 58,

The Aural input circuit accomplishes the necessary
impedance transformation in the same manner as the
Visual Amplifier input circuit.

The input presents a corrected impedance which ter-
minates the input transmission line so that it has a
VSWR of 1.25 to 1 or better at the auwral casrier fre-
quency.

SWEEP GENERATOR

The sweep generator of the Aural Amplifier is iden-
tical to that of the Visual Amplifier.

AURAL RECTIFIER CIRCUITS

Screen power is obtained from a conventional single-
phase, fullswave rectifier circuit using rectifier tubes
6V18 and 6V19., Screen voltage is adjusted by means
of the variable transformer 7T17.

Protective bias voltage to prevent excessive plate
current and excessive plate dissipation when RF drive
power is reduced or not present is obtained from an
unfiltered three-phase, full-wave rectifier consisting
of selenium rectifiers 7CRS through 7CR10. During
normal operation, self bias is produced by the grid
current flowing through the grid resistor 7R1. This
voltage is greater than the protective bias rectifier
voltage; therefore, the bias rectifier does not conduct
during normal operation of the Amplifier.

HIGH-VOLTAGE RECTIFIER

The Rectifier and Control Cubicle contains the high:
voltage Rectifier, high-voltage filter capacitors, and
the associated control equipment. The high-voltage
Rectifier is a three-phase, full-wave circuit utilizing
Type GL-869-B tubes, 6V1 through 6V6. The output of
the Rectifier divides through two paths, one for the
Aural Amplifier and the other for the Visual Amplifier,
DC isolation switches GK12 and 6K13 make it possible
to isolate either Amplifier. Reactor 517 and capacitor
GC4 form the high-voltage filter for the Aural section.
Reactor SL8 and capacitors GCl, 6C2, and 6C3 form
the high-voltage filter for the Visual section.

A capacitor-resistance type of rectifier step-start is
used to prevent high initial inrush of current through
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rectifier tubes upon the application of power. This
consists of resistors 6R12 and 6R13 for the Aural and
6R10 and 6R11 for the Visual in conjunction with step-
start contactor 6K10. Contactor 6K10 is delayed in
closing upon the application of rectifier power, Thus,
the filter capacitors charge up slowly through the re-
sistors. When almost fully charged, after approximate=-
Iy one second, contactor 6K10 closes, shorting out the
resistors and thereafter allowing the filter to operate
in the normal manner.

Since the arc-back- indicator circuit of all the recti-
fier tubes is identical, it is necessary to describe the
operation of only one, In normal operation, current in
rectifier tube 6V1 flows from anode to cathode and
through resistor 6R2. Selenium rectifier 6CR5 is so
poled that the voltage drop across G6R2 will not cause

current to flow through 6CR5 and 6K26. However, when
an atc back occurs, reverse current flows through the
tube; the voltage across GR2 reverses and current will
flow in the coil of the fast-acting relay 6K26, causing
it to operate.

The arc-back indicator tubes 6V10 through 6V15 are
cold-cathode, glow-discharge triodes. In normal oper-
ation the glow discharge between main anode and cath-
ode will not start until a certain minimum voltage is
impressed upon the "starter" or auxiliary anode. After
the discharge starts, it continues regardless of whether
or not the initiating voltage remains in the starter
anode, The glow discharge is visible, providing a
means of determining its presence,

Suppose that arc-back relay 6K26 is actuated by an
arc back through 6V1. One contact closes and actuates
a trip coil in the main circuit breaker to remove high-
voltage power as soon as possible. A second contact
closes and puts a positive voltage fromthe supply con-
sisting of 6T4, rectifiers 6CR1 through 6CR4, and fil-
ter capacitor GC5 across the series resistors 6R31 and
6R32. Since the junction of these resistors is con-
nected to the starter anode of 6V10, a part of this volt-
age is applied to it sufficient enough to start the glow
discharge in 6V10, indicating that 6V1 has had an arc
back. The glow«discharge current throughtesistor 6R30
immediately causes the voltage to drop sufficiently so
that if there are subsequent arc backs in any of the
rectifier tubes, the starter anodes of the corresponding
glow-discharge tubes will not have enough voltage im-
pressed on them to ignite those tubes. Thus, only one
glow-discharge tube can ignite and it will indicate
which tectifier tube arced back first.

The arc-back indicator can be reset by depressing
push button switch GIS3, which removes voltage from
the anode of all the glow-discharge tubes, causing the
glow discharge to be extinguished.
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PARTS LIST
ELECTRICAL
Symbol Description G-E Drawing | Symbol DCSC[iptiOﬂ G-E Drawing
MOTORS MOTORS (CONT’D)
5B1 | Heat exchanger motors, 200 v, 3 6BM4 Amletican B{o'wet Corp. Type 00, C-7707201—P4
and phase, 50/60 cycles, 1800 rpm, Sirocco utility set Size 30, In-
582 3 hp, 1800 rpm, open, ball bear cludes G-E open, shaded pole
ings. G-E Motor Type K, frame motor Cat, #5KSP11DGG69, 230 v,
225, ' 0.025 hp, 50/60 cycles, sleeve
bearings lubricated for life, LH
3B3 Ingersoll-Rand Cat. #RVNL - SHP | B-7487967-P1 discharge. G-E Dwg. No, for mo-
motor pump, Model D, 220/440 v, tor only is B-7409263-P4
3 phase, 50/60 cycles, includes ¥ *
G-E standatd open motor, GBMS | Blower motor, Rotron Model C, | M-7483607-P3
7B1 | Gear motos: 115v, 1phase, 50/60 | B-7486142-P1 Type 3L; includesFA Smith mo-
cycles, 45/55 mpm, full load cur- o1 lrame ' IS a 4 tf)(l,ib’
rent 0.5 amp approx, 240 in-oz E)ole, totally enclosed, a6 ear-
torque, includes 3.7$ mfd Pyra- lfigS, 12628)0"’ 1 phase, 50/60 cy-
nol* capacitor 7C46. Holtzer- cles, tpm
Cabot Type RBC-3712, "7BM1 | Blower and motor assemblies, PL-7775116-Gl
S R and Includes:
7B2 Geat motors, reversible: input 115 | B-7484282-P2 8BM1 Blower: 3110 tpm, 600 cfm at
and v, 60 cycles; output 47.5 rpm, 3,5 &p, American Blower Corp.
783 torque 100 0 z~in, 30/1 gear ratio; C'at. '#75 SISW Sirocco fan
includes 3.75 mfd Pyranol capac- Series 81
itors 7C47 and 7C48. Holtzet- Ball bearin.gs‘ 11/16" dia Fak
Cabot Cat. # RBC"2510. nir "LAK", :
8Bl Gearmoter: 115 v, 1 phase, 50/60 | B-7486142-P1 Ball bearings: 11/16" dia Fai-
cycles, 45/55 pm, full load cur nir "LCJ",
rent 0.5 amp approx, 240 in-oz Motor: G-E Model 5K45MG7,
torque, includes 3,75 mfd Pyra- Form G, Type K, 1 hp, 3 phase,
nol capacitor 8C50. Holtzer 208-220/440 v, 60/50 cycle,
Cabot Type RBC-3712, 3450/2850 tpm, with 3/16" x
8832 Gear motors, reversible; input 115 | B-7484282-P2 le/;é ml::thEd S;‘;:_& l];iz:ia:"
and v, 60 cycles; output 47.5 rpm; MEr, Co. Cat p#41:350 "Aﬁ
853 torque 100 oz-in, 30/1 gear seg;ion » ab d
ratio, includes 3.75 mfd Pyranol '
capacitots BC4B and B8C49.
Holtzer-Cabot #RBC-2510. CAPACITORS
8B101'| Synchronous, split phase motor, { B-7485982-P1
Bodine Cat, ‘#2246, frame size
NSY-12, 115 v, 60 cycles, sleeve sc1 | Silvermica, 27 mmfd, +10%, 500 v | P-3R122-P11
bearings, 1/75 hp, 1800 rpm. and dc w,
6BM1 | Rotron Model C Type 3L blower |M-7483607-P3 | 3C2
and motors. Includes F A Smith motor, 5C4 | Ceramic high K disk, 0.005 mfd | C-777475¢-P11
6BM2 fnsu-nlel GH, 1Shac¢liedbpf11el; 4 pole, +100% =0%, 500 v d-c w.
tot eatings
2025 VY e{lcp:::e: 53/60 cyclfs: 5C5 _| Pyranol, 2.0 mfd £10%, 600 v d-c¢ | C-3R143-P36
1600 r’pm_ : w, G-E Cat #22F419,
6BM3 | American Blower Corp. Type 00, | C-7707201-p2 || 5C6 | Consists of probe A-7138547-Gl
Sirocco utility set Size 30, In- and 3-1/8 inner line.
cludes G-E open, shaded pole 5C10 | Silver mica, 27 mmfd £ 10%, 500 v |P-3R122-P11
motor Cat, #5K8P11DG71, 230 v, and dre w.
0.025 hp, 50/60 _(zlycles, sleeve 5C12
bearings lubricated for life, dis- . .
chargegmay be adjusted t(; any 5C13 | Silver mica, 27 mmfd, £10%, 500 v P-3R122-P11
angle, G-E Dwg. No. for motor ;EC;S d-c w,

only is B-7409263-P2,

* Registered U. 8. Paten-t E)ifice
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Symbol Description G-E Drawing || Symbol Description G-E Drawing
CAPACITORS (CONT'D) CAPACITQRS (CONT'D)
5C16 | Part of basic construction, BC3 | Mica, 220 mmfd +10%, 2500 v d-¢ | P-3R32-P7
;12.118 w. RETMA Type RCM55B221K,
8C4 | Pyranol, 1,0 mfd £10%, 1000 v d-c | P-3R88-P6
6}?1 Pyranol, 9.0 mfd £10%, 7500 v d-¢ | P-7770283-P 14 w. G-E Cat. #23F359,
t '+ Aol > o . .
bog | ™ O Canaliran BCS | Mica, 220 mmfd +10%,2500 v d-c | P-3R32-P?
. thru w, RETMA Type RCM55B221K.
6C5 | Pyranol, 10,0 mfd +10%, 600 v d-c | P-3R88-P19 8C8
. G-E Cat. #23F876. 8C9 | Paper, molded plastic; 0,01 mfd [ B-7401006-P47
6C6 | Pyranol, 10,0 mfd +10%, 2000 v [ P-3R87-P4 and *+20%, 600 v d-c w. Sprague Cat, ‘
téhru d-¢ w. G-E Cat #23TF386, 8Cl10 ¥109P 10306,
c8 .
8C11 | Mica, 220 mmfd *10%, 25040 v d-c | P-3R32-P7
6C9 |Pyranol, 9.0mfd +10%, 7500v d-c |P-7770283-P14|| and | w. RETMA Type RCMS5B221K.
éhcr;.l w. G-E Cat, # 14F422. 8Cl12
1
7C2 8Cl13 | Pyranol, 10.0 mfd +10%, 600 v d-c | P-3R88-P19
e [Mica, 220 mifd %10%, 2500 v d-c | P-3R32-P7 and | w. G-E Cat. #23F876.
2Clo | ¥+ RETMA Type RCM55B221K. 8C14
8C15 | Mica, 220 mmfd *10%, 2500 v d-c | P-3R32-P7
7Cl3 | Pyranol, 10.0 mfd +10%, 600 v d-c | p-3R88-P19 and w. RETMA Type RCM55B221K.
W G-E Cat. # 23F876. 8C16°
7Cl4 |Ceramic high K disk, 0.01 mfd | C-7774750-P13 8C17 | Pyranol, 1,0 mfd +10%, 7500 v d-c | P-3R87-P20
;h(f.Lll7 +100% - 0%, 500 v d-c w w. G-E Cat, # 23F428,
7CI8 |Ceramic, double cup, 500 mmfd |K-7119854-P1I - 8C20 | Pyrancl, 2.0 mfd +10%, 1500 v d-c | p-3R88-P11
) . and w. G-E Cat, #23F37],
thru min, 10,000 peak v d-c w, Erie 8C21
7C21 Type 401-02, Hi-K. . |
7C22 |Part of basic construction of Caw 8C22 P};rranG?é (ZZa?: n:thZiF{iolzo, 600 v d-c | P-3R143-P36
thru ity Assembly PL-7668731-Gl. ' ) )
7C29 Refer to Mechanical parts list 8C23 | Ceramic, double cup, 500 mmid | K-7119854-P1
and photographs. thtu min, 10,000 peak v d-c¢ w. Erie
7C30 |Ceramic, double cup, 500 mmfd | K-7119854-P1 8C26 Type 401-02, Hi-K.
thru min, 10,000 peak v d-c w. Erie 8C27 | Pyranol, 2.0 mfd +10%, 600 v d-c | P-3R143-P36
7C33 | Type 401-02, Hi-K. w. G-E Cat, # 22F410,
7C34 | Part of basicconstruction of Cav- 8C28 | Part of basic construction of Cav-
thru ity Assembly PL-7668731-Gl, thru ity Assembly PL-7668731-GI,
7C39 Refer to Mechanical parts list 8C35 Refer to Mechanical parts list
and photographs. ! and phOtOg[’ﬂphS-
7C43 |Ceramic, double cup, 390 mmfd |K-7119383-P6 BC36 Cer_amic, double cup, 500 mmfd K-7119854-P1
+10%, 8000 peak v d-c w, ~750 thru min, 10,000 peé'lk v d-¢ w. Erie
temp coef. Erie Type 742B, 8C39 Type 401-02, Hi-K.
7C44 |Pyranol, 10,0 mfd £10%, 600 v d-c | P-3R88-P19 8C40 | Part of basic construction of Caw
and w, G-E Cat, #23F876, thru ity Assembly P1.-7668731-Gl.
7C45 8C44 Refer to Mechanical parts list
d ph hs.
7C46 |[Pyranol, 3,75 mfd £10%, 330 v [P-7770037-P4 an p otographs
ac w at 60 cycles. G-E Cat, 8C45 | Ceramic, double cup, 390 mmfd | K-7119383-P6
# 21F403-G2, Part of 7B1, + 10%, B000 peak v d-c w, =750
f. Eri 2B,
7C47 |Pyranol, 3.75 mid £10%, 330 v |P-7770037-P4 temp coef. Erie Type 74
and a-c w at G0 cycles. G-E Cat. 8C48 | Pyranol, 3.75 mfd +10%, 330 v a-c | P-7770037-P4
7C48 #21F403-G2, Part of 7B2 and and w at G0 cycless, GE Cat
7B3, 8C49 | #21F403-G2, Part of 8B2 and
8B3.
8CI1 Pyranol, 50 mfd *10%, 330 va-c |P-7769244-P2 : 3
w, 600 v d-¢ w. G-E Cat 8C50 | Pyranol, 3,75 mfd +10%, 330 v {PR-7770037-P4
#23F710. a-¢ w at 60 cycles. G-E Cat.
#21F403-G2, Part of 8B1,
8C2 |[Paper, molded plastic; 0.0068 mfd | B-7401096-P46 ' i 3 art o
+20%, 600 v d-c w. Sprague Cat, _ 8C51 | Mica, 220 immfd *10%, v d-c w. |P-3R32-P7
#109P68206. ' RETMA Type RCM55B221K.

74 (Rev. 3/57




50-KW TELEVISION AMPLIFIER EBI-3295
Symbol Description G-E Drawing || Symbol Description G-E Drawing
CAPU&CYTORS.«K)N?“D) CAPACITORS (CONT'D)
écsz Part of basic construction of Caw 8C129 | Variable, ceramic, 5 to 20 mmfd, |M-7484389-P4
ity Assembly PL-7668731-Gl, 500 v dc w. Erie Type
Refer to Mechanical parts list | TS52A-N300,
and photogtaph, 8C130 | Ceramic, 1000 mmfd £20%, 500 v | M-7483722-P7
diel " d-c w, Erie Style 332 Hi-K. :
BC53' | Paper ielectric ticall - 69-P ] L
sgait’zd tubular ::ninermie ‘I:a ): P-7768969-P38 8C131 | Variable, air, miniature, 1.8 to 8,7 |'M-7481115-P2
thru ’ » eral oil im e T oha ]
8C54 | pregnated, 0.5 mfd +30% - 10%, | mmid. Johnson Cat, #160-104-43.
600 v d-c w. Sprague Cat, 8C132 | Ceramic, 1000 mmfd *20%, 500 v | M-7483722-P7
| #PPX24B22. . ‘| dec w, Erie Style 332 Hi-K,
BC101 | Ceramic high K disk, 0,005 mfd {C-7774750-p11 || 8€133 Cf;a';'.‘fi’., e f‘l’{')“ge“;)%t;“g_tc“ze P-7770468-P17
“+100% ~0%, 500 v d-c w, ) : pe; L7 .
. . R . )
8C102 | Cetamic, temp compensating, 10 |P-3R93-P7 8C134 | Ceramic, 4.70 munfd ‘209.6’ 500 v | M-7483722-P5
thru d-¢ w, Erie Style 331 Hi-K,
and mmfd + 1.0 mmfd, 500 v d-c w. 8C136
8C103 . :

’ R C ic, 1000 mmfd +20 00 - -
8C104 | Ceramic, temp compensating, 8 |P-3R93-P5 8C137 sfimv:?’Erie Stglln; 332 H?fk_s v | M-7483722-P7
and mmfd +1,0 mmfd, 500 v d-¢ w.
8C105 8C138A! Includes RG-59/U cable and

8L.112,
8C106 | Variable, air, 4.4 to 15.5 mmfd. [K-7121107-P} .
Hammartund Type BFC Special. 8C138R Includes RG-59/U cable and L115.
8CL07 | Ceramic high X disk, 0,01 mfd |C-7774750-P13]|| 8C139 | Ceramie, feed thrutype, lOpOmmfd B-7485975-P19
and +100% ~0%, 500 v d-c w. +20%, 500 v d-c w. Erie Style
8C108. 327,
BC110 | Ceramic, standoff type, 1000 mmfd |A-7138472-P9 || 8CL40 | Variable, air, miniature, 1.8 to B.7 | M-7481115-P2
and +20%, 500 v d-c w. Erie Style ' mmfd. Johnson Cat, #160-104-43,
8CLIL| 326. 8C141- | Ceramic, 1000 mmfd +20%, 500 v | M-7483722-P7
' < L] -
8C112 | Mica, Class C; 100 mmfd £10%, [P-3R141-P44 d-c w. Erie Style 332 Hi-K.
ISK%JMZEC%L;.KW. RETMA  Type 8C142 | Ceramic, temp compensating tube | P-7770468-P17
e type; 47 mmfd +10%, 500 vd-c w.
8CL13 | Ceramic high K disk, 0.005 mtd |C-7774750-P11| 4143 | Ceramic, 470 mmfd +10%, 500 v | M-7483722-P5
Et}hCnlllS +100% ~0%, 500 v d-c w. . and d-c w. Erie Style 33! Hi-K,
8C144
8C116 | Ceramic, standofftype, 1000 mmfd |A-7138472-P9 8Cl145 | Ceramic, feed thrutype, 1000 mmfd | B-7485975-FP19
;228%, 500 v d-c w, Erie Style and ) _;2279%,'500 v dc w. Erie Style
* 8Cl4 .
8C117 | Vatiable, air, miniature dual but- |M-7481115-P8 || 5~147 | Ceramic, 470 mmfd 20%, 500 v | M-7483722-P5
terfly type, 2.7 to 10.8 mmfd. d-c w. Erie Style 331 Hi-K.
Johnson Cat. #160-211-43. ‘ ) i
, . 8C150 | Ceramic high K disk, 0.01 mfd | C-7774750-P13
8C118 | Ceramic, temp compensating tube |{P-7770468-P17 +100% —0%, 500 v d-c w.
type; 47 mmid £10%, 500 v d-c w, : :
8C120 | Variable, ceramic, 5 to 20 mmfd, |M-7484389-P4 RECTIFIERS
"s00 v d-c w., Erie Type _ -
TS2A-N300. : 5CR1 | Germanium diodes. RETMA Type
§C121 | Variabls, ceramic, 3 to 12 mmid, |M-7484389-P2 || then | NG
500 vd~c w.Erie Type TS2A-NPO, o
8C122 | Ceramic, feed thru type, 1000 mmfd |[B-7485975-P19]| 6CRL | Selenium, peak current 2000 ma, | M-7480225-P4
£20%, 500 v d-c w. Erie Style thru max d-c cucrent 200 ma. FGederal
3 ’ ) G6CR4 Tel. and Radio Type 1006.
| 327,
8C123 | Ceramic, 100 mmfd £20%, 500 v |M-7483722-p1 || 6CRS | Selenium, half wave, rating at | A-7136264-P1
{ | “dee w Erie Style 331 Hi-K. . ' thru 359 C new 31 v, max 36 v, d-c
o GCR10| output 12 v, current 0,25 amp.
8C125| Ceramic, feed thrutype, 1000 mmfd |B-7485975-P19 G-E Model 6RS12A1,
-c w. Etie Styl )
théillﬂ ;22-(,)%’ 200 v dre w. Brie Seyle 7CR1 [Selenium, 300 v max, peak current | M-7480225-P4
8 ' thru 750 ma, max d-¢ output 200 ma,
8C128| Ceramic, 470 mmfd +20%, 500 v |M-7483722-P5 || 7CR10| Federal Tel. and Radio Type

d-c w. Erie Style 331 Hi-K.

1006.
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Symbol Description- G-E Drawing [ Symbol Description G-E Drawing
PUSH-BUTTON SWITCHES
sCTIFIE ?
RECTIFIERS (CONT'D) AND INDICATING LIGHTS (CONT'D)
7CR13 | Germanium diode. RETMA Type 8181 Green cap, includes G-E lamp #46, | A~7135306-G2
ING3. : : 8182 | Red cap, includes G-E lamp # 46. | A-7135306-Gl
8CR1 |Selenium, input when new SO v, | B-7488234-P1
aged 52 v; d-coutput62 v at 7.05
~amp, 3 phase full wave budge JACKS AND RECEPTACLES
counection, 2 cells per arm. G-E
Cat, #6RSSJH53. ) Seri BNC | .
8CR2 Dilc;\;lga, germanium. RETMA Type 2 %IGC_ZQO/U' feceptacie, Ype | M-7468506-P1
o , $J2 | Jacks. Included in Probe Assem-
8CRI101 | Diode, geemanium, G-E Type G7A. and bly, PL-7141294-G2 as Part 4,
8CR102 | Selenium, peak current 900 ma, | M-7480225-P1 5]3 :
mai-: d-il Outé’_“t 75 ma. Federal 5]4 Series BNC, receptacles Type | M-7468506-P1
Tel, and Radio Type 1003, and UG-290/U. Included in Connec-
5]5 tor Bracket Assem, A-7145074-Gl1
as Part 4,
MISCELLANEOUS ELECTRICAL PARTS 5110 Series BNC receptacle Type | M-7468506-P1
- UG-290/U,
zfdl C‘I:/ll:ill:f zzlﬁ&?z)m(l)af ttioohiig‘v?gz:,:f B-7488365-P1 511 Series BNC receptaqles Type | M-7468506-FP1
sE2 rating for operation over freg and UG-BZQO/kU. AInclude: in Connec-
range 50 to 216 mc, includes 5}12 torpracdet ssem. A-7145074-G1
silicon crystal Type IN21. (For as Lare 4. .
replacement use IN21B.} 5713 Jack. Included in Probe Assembly
PL-7141294-G2 as Part 4.
FUSES 5J14 |Series BNC receptacle Type | M-7468506-P1
UG-290/U.
7F1 |3 amp, 250 v. G-E Catu #3167, | K-1R11-P1 5J15 | Jack. Included in Probe Assembly
thru PL-7141294-G2 as Part 4.
7F3 6J1 | Twinoutlet: G-E Cat. 4GE4060-1, | B-7488131-P1
LAMES Hatvey Hubbell Cat. #5252.
- 712 Receptacles: BNC seties panel | A-7010955-P1
612 | 6-8v, 0.15 amp. G-E Cat. #47. ‘711}‘; jacks, Type UG-624/U.
70 - . 3
o468, 0.15 amp. GE Can #47, 755 | Receptacle, Type UG-704/U, M-7403898-P1
7117 7]6 Twin outlets, G-E Cat. #GE4060-1. | B-7488131-P1
8l 6-8v, 0.15 amp, G- lamp #47 and Hatvey Hubbell Cat, #5252,
L ' . 7J7
thru
8I10 7J11 | BNC series panel jack, Type | B-7411435-P1
Yp
UG-291/U.
PUSH-BUTTON SWITCHES 8]9 BNC series panel jacks, Type | A-7010955-P1
AND INDICATING LIGHTS 1:8]"1][;11 UG-624/U.
8712 j Twinoutlets. G-E Cat. ¥GE4060-1. | B-7488131-P1
6181 | Greencap, includes G-E lamp #46. | A-7135306-G2 || and Hatvey Hubbell Cat, #5252,
. . BT13
giséz Red cap, includes G-E lamp #46. | A-7135306-Gl 8]14' | BNC series panel jack, Type | B-7411435-P1
6183 UG-191/U
7151 | Red cap, includes G-E lamp #46. | A-7135306-G1 8]16 Receptacle, Type :JG'604/U‘ M-7403898-P1
1 BNC i jack T A-701 -P1
7ISd2 Green cap, includes G-E lamp # 46, | A-7135306-G2 8J17 UG_GSZ?/TJT panel jacks, 1ype 7010955
??sa 8]101 | Receptacles: BNC panel jacks | A-7010955-P1
thru Type UG-624/U. .
7IS4 |Red cap, includes G-E lamp #46, | A-7135306-G1 || 8J105
and . 8106 | Receptacle: BNC keyed, Type | A-7010954-P1
7185 UG-625/U.
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Symbol Description G-E Drawing || Symbol Description G-E Drawing
RELAYS RELAYS (CONT'D)
5K1 |Circuit breaker, G-E Type AK1-25, |[C-7773783-P2 6K9 {115 v £]10%, 60 cycle coil; dpst | M-7484759-P1
rated 400 amp, 600 v, 60 cycles. NQO. contacts. ‘Similar to Ward
Electrically operated with: ’ Leonard Type B81-6520 except
1. Closingsolenoidtated 230 v, mounted on larger base. ’
60 cycles; c CRE: d
2. Aux closing relay rated 115 GKI10 cl;ntal({:tor) . pst, dN?- cold A-7136262-P1
v, 60 cycles; Sg(e)a .(:Orlliactori- ;ate 605 am;l:n
Breakers are furnished with EC-1 .10 F’ vt O?do'f cycle
trip containing; ;:018"' l:ontl C(g‘!m}fte orMmtg. on
1, Instantaneous trip 5000 amp; C/ pﬁne 'T lmSSf‘ZO(SOI onitor
2, Short time trip rated 800 amp, ontroller lype *
tqui ind0.133 sec with 250% 6K11 } 115 v, 50/6G0 cycle coil, 3 form A | P-7770291-P3
of load, contacts.
3. Long time delay trip rated 6 c RF: ith 4 mi
400 amp, adjustable from K12 ontactors, F: spstwith4 micro- | B-7485962-P1
80 to 160% of rating, trips and switches; 110 v, 60 cycle opera-
in § sec at G00% of rating, “6K13 tion, 2 solencids. EF Johunson
Additional trips: Type 145-101.
1. Mechanical trip; .
2. Underevoltage ttip, 115 v, 60 6K14 | 115v10%, 60 cycle operating and | M-7484875-P2
cyeles, instantaneous; reset coils; 2pst NO, and 2pst
3, Shunt trip, 115 v, G0 cycles, NC contacts, Struthers Dunn
instantaneous Type 51BXB102.
Aux. switches, 5 NO, and 5 NC.
6K15 | Reclosure relay, elec. reset, both | M-7474991-P3
5K2 |Solenoids: 117 v a~c +10% -20%, | A-7144707-P1 coils rated 115 v +10%, 60 cy-
thru 60 cycles; resistance 25 ohms cles, one OCCO, one CCCO, and
5K4 +10% at 25° C; seated 0,32 amp one NO. auxiliary contact which
at 259 C, extended 1" 3.5 amp at closes when operating coil is
259 C; pull 7 lbs. Dormeyer Cat. energized, ~Struthers Dunn Type
# 230 Special, 90AXAlLLS.
6K1 | 115 v + 10%, 50/60 cycle operat- | M-7484875-P2 || 6K16 | 115 v, 50/60 cycle coil, 3 form A |P-7770291-P3
ing and reset coils; 2pst NO. and contacts.
2pstNC contacts. Struthers Dunn .
T‘;pe S1BXDBLOZ. 6K17 | Time delay relay: 115 v +10%, 60 | B-7485292-P1
_cycle coil; "on delay" - time de-
6K2 |Contactor: 110 v £10%, 60 cycle | P-7773535-P3 lay aftercoil is energized, 1 NO.
coil reference 22D156-G2; 3 and 1 NC time delay contact,
. ; Y
main poles, 1 NO. .and 1 NC Allen Bradley Bulletin #849-
left interlock. G-E Model Style A.
CR-2810-D1LABLHZ. 6K20 | Pull in 10 ma £2 ma, | form A |C-7773760-P19
6K3 |Time delay relay: 115 v, 60 cycie | M-7478040-P5 contact.
coil; 3 min 12 sec time delay. .
: 6K21 | Pickup 0.5 to 1.5 amp, 2 form A | C-7773776-P1
Price Brothers Type 4052, thra contacts, 10,000 v d-c working
GK4 |Contactor: 110 v *10%, 60 cycle | P-7773089-P2 (| 6K26 coil to contacts. Approx resist-
coil; 3 pole. G-E Type ancé 0,4 ohm, CP Clare Type E.
CR-2810-C11ABLAZ. 6K27 | 40 amp continuous, 20 - 80 range. | B-7487929-P6
6K5. [ 115 v + 10%, 50/.6{) cycle operat- | M-7484875-P2 G-E Model 12PJCL1A6.
.ing and reset coils; 2pst NO. and 6K30 | Coil rated 230 v a-c £10%, 50/60 | M-7484872-P1
2pstNCcontacts; Struthers Dunn cycles, or 5 « G v amp d-c; dpst
Type 51BXBI102, NO. comtacts. ' Struthers Dunn
6K6 | Time delay relay: 115 v £ 10%, 60 | B-7485292-P1 Type SD-BIBXX. .
cycle cc_ul'; "onde!ay"—tlmedelay : 6K31 | 208/230 v, 50/60 cycle coil; 2 | C-7773750-P11
after coil is energized, 1 NO. and and form A contacts.
1 NC time delay. Allen Bradley 6K32
Bulletin #849 Style A, c }10 v %10%, 60 cycl 73089-P9
. 7K1 ontactor: 110 v £10% cycle | P-77 -
6K7 | Time delay relay: 115 v £ 10%, 60 | B-7485292-P3 coil; 3 pole, 1 NC Lefe external
cycle coil; Yon delay"-time de- interlock. G-E Type
lay after C(?i]. is energized; 1 NO, CR7_2810-C11AB1D2.
and 1 NC time delay contact plus
1 NO. and 1 NC instantaneous “7K2 Time delay relay: 115 v, 60 cycle | M-7478040-P4

contact. Allen Bradley Bulletin
# 849-Style AX.

coil; 63 sec +3 sec time delay,
Price Brothers Type 4052.

(Rev, 5/57) 77




EBI1-3295

50-KW TELEVYISION AMPLIFIER

Symbol Description G-E Drawing || Symbol Description G-E Drawing
RELAYS (CONT'D) RELAYS (CONT'D)
7K3 | Timedelay relay, adjustable: 115+ |B-7485292-p2 BK1 | Contactor: 110 v +10%, GG cycle [ P-7773089-F9
110%, GO cycle coil; off delay- coil; 3 pole, 1 NC left ex
time delay after coil is de-ener temal interlock, G-E Type
gized, 1 NO, and 1 NC time de- CR-2810-C11AB1iD2,
iifi:;ngzgtét)ﬁtl? Bradley Bul- 8K2 | Time delay relay: 115 v, 60 cycle | M-7478040-P4
* coil; 63 sec 13 sec time delay.
Price Broth .
7R4 Contactor, size 00, 4 poles, 3 NO. | P-7772368-P2 . riee brothers Tﬂ.’e 4052
and 1 NC; 110 v £10%, 60 cycle 8K3 | Timedelay relay, adjustable: 115v | B-7485292-P2
coil reference F22D135G2. G-E £10%, 60 cycle coil; off delay -
Type CR-2810-A11AK2, time delay after coil is de-ener
. ized, 1 NO. and 1NC time dela
7K5 | 115 v, 50/60 cycle coil, 3 form A | P-7770291-P3 fonta::t. Allen Bradley Bulletit,:
thr contacts. #849 Style B,
7K7
8K4 | Contactor, size 00,4 poles, 3 NO, -7772 P2
7K8 1115 v a-c :10%, 60 cycle, dpdt. | M-7484872-P4 and 1 N<':; 110 vt 15%, 60 cycle P-7772366-
and Struthers Dunn Type BIXBX or coil, reference F22D135G2, G-E
7K9 Ward eonard Type 110-6522, Type CR-2810-A11AK2.
7K10 | 115 v, 50/60 cycle coil, 3 form A | P-7770291-P3 || 8Kks5 |115 v, 50/60 cycle coil, 3 form A | P-7770291-P3
and contacts, thru contacts,
7K11 B8K7
7K12 | Telephone type, pickup less than | P-7769664-P51|| 8K8 {115 v a-c +10%, 60 cycle, dpdt, | M-7484872-P4
20 v, dropout more than 15 v, 2 and Struthers Dunn Type BIXBX or
form A, 1 form B contacts. 8K9 Ward Leonard Type 110-6522,
7K13 | 230 v £10%, 60 cycle coil, 3pdt, | M-7484871-P3 | gg10 | 230 v £10%, 50/60 cycle coil, 3pdt, | M-7484871-P
Struthers Dunn Type BIXCX. Struthers bmn Ty;e BIXC'X.P 3
7K14 | 5 amp continuous, 0.5 - 2 range. | B-7487929-Pl || gri11 |5 amp continuous. 0.5- 2 range. | B-7487929-P1
G-E Model 12PJCL1AL G-E Model 12P)CI1AL ’ HET
7K15 |12 amp continuous, 4 - 16 rtange. | B-7487929-P4 8K12 | Teleph :
phone type, pickup less than | P-7769664-P5S1
and6 G-E Model 12PJC11A4. 20 w, dtopout,more than 15 v, 2
7K1 form A, 1 form B contacts,
7K17 [Pull-in 4 ma ot less, dropout 2 ma | P-7773402-P19 8K13 | Double wound coil, 2 similar
) s elee- | P-7773421-P7
or more, tesistance 5000 ohms trically sepa_tat:a coils, each to
ot less, twin 2 form A, 1 form B carry continuously uwp to & amp
contacts, d~c simultaneously, coils are
7K18 |115 v, 50/60 cycle coil, 3 form A | P-7770291-P3 wound differentially, relay picks
contacts. up on an unbalance of currents of
. 1 .
7K19 [115%, 50/60 cycle coil, 2 formA, | P-7770291-P6 1";;:&2’? 2.0 amp and more than
1 fotm B contacts. t;cts. ’ ’
7K20 |110 v £10%, 50 - 60 cycles; spst | M-7485293-P3 i - .
‘ double break, NO. contacts, ifdm lz-sﬁmﬁo%ﬂti?gfcsi 1%‘14 16 range. B7487520-P4
Leach Type 1521, 8K15 !
7K21 | Telephone type, pickup less than | P-7769664-P51 ] . ; :
20 v, dropout more than 15 v, 2 8K16 11‘:501:;,&3&/60 cycle coil, 3 form A | P-7770291-P3
form A, 1 form b contacts. ' .
7K22 | Double wound coil, 2 similar elec | P-7773421-p7 || 8%17 | T ePhone ope, plekup 550 ma or | P-7769664-P47
trically separate coils, each to sist;ncepless than 0.75 ohm. 2
carry contiauously up to 6 amp form A, 1 form B contacts,
d-c simultanecusly, coils ate ’
wound differentially, relay picks up 8K18 {110 v £10%, 50 - 60 cycles; spst | M-7485293-P3
on an unbalance of curtents of double break, NO. contacts.
less than 2.0 amp and more than Leach Type 1521.
:ﬁ"igsamp' 2 form A, 2 form B con- 8K19 | Telephone type, pickup less than | P-7769664-P51
* 20 v, dropout more than 15 v, 2
7K23 | Contactor; 110 v *10%, 60 cycle | P-7773089-P9 form A, 1 form B contacts.
iczltlia r31 g:l:, ! N(?-lEeft ex';ema: 8K20 {115 v a-c £10%, 60 cycle, dpdt. | M-7484872-P4
CR—ZBIO-CliABllﬁ Yp Strathers Dunn Type BIXBX or
. Ward Leonard Type 110-6522,
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Symbol Description G-E Drawing || Symbol Description G-E Drawing
INDUCTORS INDUCTORS (CONT’'D)
5.1 | Coils. Includedin Probe Assembly 7L2 Inductances consisting of cable | A-7141619-G1
and A-7141294-G2 as Part 5, thru assemblies each .of which in-
sL2 7L5 cludes: 7.0" £0,02" of round, ex-
. tra flexible bare tinned. copper
5L3 | RF choke coil; inductance 0.84 ub, | p-7772834-P6 2/7/95/0.005 wire, G-E Spec
current 1000 ma, freq range 160 - BI1Y3C21: 2 bl
350 me, Ohmite Cat, # Z-235. 3215 2 cable connectors
llsoco Cat. No, SLU-225, G-E
5L4 |Coil: (Channels 7 thru 10 only) | A-7145557-F} Dwg. No. A-7143465-Pl, (Part
6-1/4 turns, 0.30" ID ac0,11" of Cavity Assembly
pi.tch, of 0.064" dia B11BI0AS PL-7668731-Gl1.)
wite. 7.6 |Coil assembly. Includes 5 full |A-7139494-Gl
5L4 | Coil: {Channels 11 thru 13 only} | A-7145557-P2 turns equally spaced, 13/16"
4-1/4 tums, 0.30" ID at 0.18" 0.D., 0of 0.080" diawite G-E Spec
pitch, of 0.064" dia B11Bl0OAS # B11B10AS,(Part of Cavity As-
wire, sembly PL-7668731-G1.)
5L5 |RF choke coil: inductance 0,84 uh, | p.7772834-P6 7L7 | Coupling loop, part of cavity con-
current 1000 ma, freq range 160 = struction, When reordering spec-
350 mc, Ohmite Cat, # Z-235, ify channel of operation, .
SL7 |Reactor: min inductance 1.5 h at | B-7487259-P1 71.13 | Reactors: inductance 10 h min at | M-7475693-P1
9.0 amp d~c; less than 10 ohms and 0.175 amp, -d-c resistance 132
d~c resistance at 25° C. 7L14 ohms.,
SL8 |Reactort min inductance 1,0 h at | B.7487258-P1 7116 |Coils: include 11 turns, equally |A-7143897-P2
12.0 amp d-c, less than 4 ohms and spaced right-hand wound, 0.38"
d-c resistance at 25° C., 71.17 | ID, of 0.064" dia B11B10AS5 bus
SL10 |Coil: (Channels 7 thru' 10 oaly) | A-7145557-P1 wire.
6-_1/4 tumns, 0,30 ".ID at 0,11" 7L18 |Coils: include 11 tusns, equally |A-7143897-Pl
pitch, of 0,064" dia B11BI0AS and spaced left-hand wound, 0,38"
wire. 7L19 | ID, of 0.064" dia BL1B10AS bus
5L10 |Coil: (Channels 11 thre 13 only) | A-7145557-P2 wire.
4:1/4 turns, 0.30" ID at 0.18" 8L1 |Reactor: inductance 0.6 h min at | B-7487242-P1
pitch, of 0.064" dia B11BI0AS 7.0 amp, d-c resistance less than
wire, 1.5 ohm.
5L11 |RF choke coil: inductance0.84 uh, | P.7772834-P6 || g2 |Inductances consisting of cable |A-7141619-Gl
current 1000 ma, freq range 160 - thru assemblies each of which in-
350 mc. Ohmite Cat. # Z-235. 8L5 cludes: 7.0" * 0,02" of round,
L1 i, ded in Probe I extra flexible bare tinqed cop~
5112 |Coll Inladed In Probe Assembly er3/779500.005 wie, CF
) ' Spec B11YSC21; 2 cable con-
5L13 ]Coil: (Channels 7 thru 10 only) | A-7145557-P1 nectors Ilsoco Cat. No. SLU-225,
6-1/4 turns, 0.30" ID at 0.11" G-E Dwg No. "A-7143465-P1,
pi.tch, of 0,064" dia B11BI10AS {(Part of Cavity Assembly
wire, PL-7G68731-Gl.)
5L13 |Coil: (Channels 11 thru 13 only) | A-7145557-P2 8.6 | Part of basic construction of Cav-
4-1/4 tums, 0.30" ID at 0.18" ity Assembly PL-7668731-Gl.
Pi.fCh, of 0,064" dia B11BIOAS Refer to Mechanical parts list
wire, and photographs.
5L14 |RF choke coil: inductance0.84uh, | P-7772834-P6 || g7 |Coil: includes 11 tums, equally |A-7143897-P2
current 1000 ma, freq range 160 - spaced right-hand wound, 0.38"
350 mc, Ohmite Cat, #Z-235, 1D, of 0.064" dia B11B10AS5 bus
5L15 |[Coil. Included in Probe Assembly wite,
A‘7141294'G‘2 as Part 5. g8L8 coﬂ: igciu?ei 13! mms,d e%uaﬂy A"7143897'P1
6L1 |Reactor: inductance 10 h at 0.65 | M-7475694-P1 spaced leftehand wound, 0.38"
thru amp d-¢, 50 ohms d-c resistance. ID_: of 0.064" dia B11BL0OAS bus
6L3 WLE,.
7L1  |Part of basic construction of Caw 8L9 | Coil: includes 11 turns, equally | A-7143897-P2

ity Assembly PL-7668731-Gl.
Refer to Mechanical parts list
and photographs.

spaced right-hand wound, 0.38"
ID, of 0,064" dia BI11B10AS bus
wire,
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INDUCTORS (CONT'D) METERS (CONT’D)
8L10 Coil: includes 1l tums, equally | A-7143897-P1 7M5 | 200-0-600 ma d~c, terminal resist- | B-7488225-P3

spaced left-hand wound, 0.38"
ID, of 0.064" dia BI1B10AS bus
wire,

8L11 Coupling loop, part of cavity con-
struction. When reordering spec=
ify channel of operation,
8L12 Coil assembly. Includes 5 full | A-7139494-Gl1
turns equally spaced, 13/16"
ID, of 0.083" dia wire G-E Spec
# BL1BL0OAS. (Part of Cavity As~
sembly PL-7668731-Gl1.)
8L101 | Inductor, A-7137816-Gl
8L102 | Inductor. A-7137864-G1
8L.103 | RF choke coils: inductance 0,84 | P-7772834-P6
thru uh, current 1000 ma, freq range
8L.105 160-350 mc, Ohmite Cat. #2-235,
8L106 | Inductor. A-7137852-Gl
8L107 | Inductor A-7137596-G1
81108 | RF choke: inductance 1.8 uh, cur- | P-7772834-P5
rent 1000 ma, freq range 75 - 190
mec, Ohmite Cat, # Z-144,
8L110 | RF choke coils: inductance 0.84 | P-7772834-P6
and uh, current 1000 ma, freq range
8L111 160- 350 mc. Ohmite Cat, #2Z2-23 5,
8L.112 | Coil: 1-1/2 turns, 1/2" ID, right- | A-7137883-P2
hand wound, of 0.064" dia cop-
per wire,
81113 | Variable coil, A-7137895-G1
81114 | RF choke: inductance 3,0 uh220%. | M-7475057-P4
8L115 | Coil: 1-1/2 tums, 1/2" ID, left- | A-7137883-P1
hand wound, of 0.064" dia cop-
per wite,
81.116 | Coil, A-7137895-Gl
8,117 | R¥ choke: inductance 3.0 uh* 20%. | M-7475057-P4
METERS
6M1 | Hour meters; 230 v, 60 cycles, P-3R142-P2
and
6M2
7M1 | 1.5amp, calibrated foruse on mag- { P-3R91-P15
netic panel, G-E Type DO-78.
7M2 | 8 amp d-c, calibrated for use on | P-3R126-PG
and nenmagnetic panel, G-E Type
7M3 DO-71.
M4 15 amp d-c, approx terminal resist- | P-3R91-P29

ance 0.0033 ohm, calibrated for
use onmagneticpanel. G-E Type
PO-78.

M6

M7

M8
M9

TMI0

7M11

7M12
8M1

8M2

8M3

8M4

8M5
and
M6

8M7

aM8

8M9
8Ml10

8MI1

8M12

ance 0.063 ohm approx, cali-
brated for use on nonmagnetic
panel . G-E Type DO-71.

1.5 kv, calibrated for use on non-
magnetic panel, G-E Type DO-71,

10 ma d-c, nom resistance 3.0 chms
+20%, calibrated for use on non-
magnetic panel. G-E Type DO-71,

300 v a~c. G-E Type AQ-72,

200-0-600 ma d-c, terminal resist
ance 0,063 ohm approx, cali-
brated for use on nonmagnetic
panel. G-E Type DO-71,

200 microamp, approx terminal re-
sistance300 ohms, linear scale,
calibrated for use on magnetic
panel. G-E Type DO-78.

8 kv, calibrated fot use on mag-
netic panel. G-E Type DO-78,

8 v a-c, G-E Type AO-72,

200-0-600 ma d-c, terminal resist-
ance 0.063 ohm approx, cali-
brated for use on nonmagnetic
panel. G-E Type DO-71.

1.5 amp, calibrated for use on mag-
netic panel. G-E Type DO-78,

80 vd-c, calibrated for use on non-
magnetic panel, G-E TypeDO-71,

20 amp d~¢, approx terminal resist-
ance 0.0025 ohm, calibrated for
use onmagneticpanel, G-E Type
Do-78,

10 amp d-c, calibrated for use on
nonmagnetic panel, G-E Type
DO-71,

1.0 mad-c, internal resistance 100
ohms * 1%, dual scale 0 - 500 v

- d~candQ- 500 ma d-c, calibrated

for use on nonmagnetic panel,
G-E Type DO-71.

200-0-G09 ma d-c, terminal resise
ance 0.063 ohm approx, cali-
brated for use on nonmagnetic
panel, G-E Type DO-71,

8 v a~c. G-E Type AOQ-72,

8 kv, calibrated for use on mag-
netic panel, G-E Type DO-78,

1.5 kv, calibrated for use on non-
magnetic panel, G-E TypeDO-71,

200 microamp, approx terminal re-
sistance 300 ohms, linear scale,
calibrated for use on magnetic
panel. G-E Type DO-78,

P-3R124-P21

P-3R128-P26

P-3R136-P15
B-7488225-P3

P-3R91-P12

P-3R91-P22

P-3R136-P5
B-7488225-P3

P-3R91-P15
P-3R124-P11

P-3R91-P30

P-3R126-P7

P-7769632-P9

B-7488225P3

P-3R136-P5
P-3R91-P22

P-3R124-P21

P-3R91-P12
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Symbol Description G-E Drawing [} Symboel Description G-E Drawing
METERS (CONT'D) RESISTORS (CONT'D)
8M14 | 30 ma d-c, nom resistance 1.66 | P-3R127-P29 5R10 | Composition, 0.10 megohm +10%, | C-3R78-P104K
ohms *20%, calibmted for use 1w,
Bﬂ magnetic panel, G-E Type 5R11 {Composition, 1000 ohms *10%, | C-3R77-P102K
0-71, thew | 172 w.
8M101 | 1 mad-c movement, nom resistance | P-3R128-P20 5R135
67,7 ohms *20%, calibrated for 6 :
. R1 Witewound, 1,0 ohm £10%, 375 w. | M~7484196-P4
use on noamagnetic panels. G-E Ward Le:;nard Type # 16“1/2 D.
Type DO-71.
GR2 Wirewound, 0.06 chms *10%, 110 | M-7484196-P2
PLUGS thru w. Ward Leonard Type #4-1/2 B.
6R7
5R1 BNC series, Type UG-260/U, M-7468567-P1 6R8 | Wirewound, 50 ohms 5%, 25 w | M-2R14-P18
SP2 | N seties, Type UG-21B/U. B-7404649-P1 Ward Leonard Cat. #25F50.
and GR10 | Wirewound, ferrule type, 1000 obms | M-2R71-P31
SP3 thru + 5%, 200 w,
sP4 | BNC series, Type UG-260/U. M-7468567-p1 || 6R13
and 6R14 | Wirewound, ferrule type, 50,000 | M-2R71-P48
5P35 theu ohms 5%, 200 w.
5P10 | BNC seties, Type UG-260/U. M-7468567-P1 || GR16
thru GR17 | Wirewound, fetrule type, 50 ohms | M-2R71-P18
SP12 +5%, 200 w.
5P13 | N series, Type UG-21B/U. B-7404649-P1 6R1B | Witewound, ferrule type, 3,15 ohms | M-2R71-P6
5P14 | BNC series, Type UG-260/U. | M-7468567-P1 || and +5%, 200 w.
5P15 | N series, Type UG-21B/U. B-7404649-1 GR1Y vi & ferrul 50.000 | M-2R71-P48
type -
7P2 BNC series, Type UG-260/U. M-7468567-P1 f}ﬁiﬂ :;)r:gsm;%%; ;(;Bu‘:- e ,
;*1*;2 6R22
i d, f le t 63 oh M-7464827-P1
7P7 | BNC series, Type UG-260/U. M-74gas67-p1 || SR23 | Wiremound, ferule type, 63 ohme B27-P15
7P10 | BNC series, Type UG-88/U. M-7476889-P1 || (p>4 | Wirewound, ferrule type, 20,000 |M-7464826-P44
8P12 | BNC series, Type UG-260/U., M-7468567-P1 ohms 5%, 115 w.
and 6R25 | Wirewound, ferrule type, 1000 ohms | M-7464827-P31
8P13 £5%, 60 w.
8P14 | BNC series, Type UG-88/U. M-7476889-P1 || (oo | wirewound, ferrule type, 40,000 |M-7464826-P47
8P15 | BNC series, Type UG-260/T, M-7468567-P1 ohms £ 5%, 115 w.
thru
8P1s G6R27 | Wirewound, ferrule type, 1000 ochms | M-7464827-P31
- £ 5%, 60 w.
RESISTORS 6R29 | Composition, 2700 olw=, 10%, | C-3R79-P272K
2w,
5R1 Composition, 0,10 megohm £10% R -P1 .
Lo ’ & v [ CIRTEPLOK || (pih | Wirewound, 5000 ohms 5%, 5 wh | M-7478711-P98
. Sprague Type 5 KT with pigtail
5R3 C?r/nzpomtmn, 1000 ohms *10%, |C-3R77-PLOZK leads and Style C mtg,
W,
. G6R31 | Composition, 0,12 hm * 5% -3R78-P124
5R4 Composition, 0,10 megohm *5%, C-3R79-P104] lvf. ’ mego %, | C-3R78 J
2w,
6R32 | Composition, 47,000 oh +5% -3R78-P47
SRS | Composition, 1000 ohms $10%, |C-3R77-P102K 3 lﬂ;ﬁ s 47,000 ohms, +5%, | C-3R78-P473]
and 1/2 w. .
5RG 6R33 | Composition, 0,12 megohm ¢ 5%, | G-3R78-P124]
1w ’
SR9 | Resistor box agssembly, Includes: | A-7143544-G1 .
Resistor box. Industrial Control 6R34 | Composition, 47,000 ohms 5%, | C-3R78-P473]
Type CR-9143-8G, Schenectudy 1w
Wks Dwg, No, 283A332 or G-E GR35 | Composition, 0.12 megohm #*5%, | C-3R78-P124]
Syracuse Dwg. No. 1w
B-7488220-F1; -
2 side covers, G-E Cat, # 194800 6R36 | Composition, 47,000 obms *5%, | C-3R78-P473]

1 top cover, G-E Cat. # 194799,

1w
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GR37 | Composition, 0.12 megohm 5%, | C-3R78-P124] || 7R18 Wirewound, ferrule type, 4000 ohms |B-7491515-P1
1w + 5%, 200 w, 9 taps equally . ’
.y spaced. ’
G6R40 | Composition, 47,000 ohms 3%, | C-3R78-P473) e
L. . TR20A| Multiplier, precision, 4.0 megohm | M-7470483-P11
G6R41 | Composition, 0,12 megohm £5%, | C-3R78-P124] and +0.,5%, 4000 v. Jan Type MFA405.
1w 7R20B} =
6R42 | Composition, 47,000 ohms *5%, | C-3R78-P473] || 7R23 Composition, 5100 ohms +5%, 2 w. | C-3R79-P512]
1w . ) 7R24 | Potentiometer, composition: 7500, | M-2R73-P53
G6R43 | Composition, 0,12 megohm 5%, [C-3R78-P124] ohms $20%, 2.25 w, linear taper,
1w Allen Bradley Type [,
6R44 | Composition, 47,000 ohms % 5%, | C-3R78-P473] |} 7R30 | Composition, 10,000 ohms +10%, |C-3R78-P103K
1w . 1w
G6R45 | Wirewound, 5000 ohms £ 5%, 25 w. | M-2R14-P38 7R31 | Composition, .10 megohm +10%, |C-3R78-PI104K
Ward Leonard Cat. #25F5000. 1w
GR46 | Rheostat, wirewound: 1000 ohms | M-2R33-P42 7R32 | Composition, 27 ohms £10%, 1 w. [C-3R78-P270K
‘| *10%, 25w, li t . Ohmit .
_M_od;i oy (:’ag,l_l:;; Snzp'er mite 7R33 Composn{on, 470 ochms +10%, l.w." C-3R78-P471K
6R47 | Wirewound, 5.0 ohms %5%, 25 w. | M-2R14-P8 7R34 | Potentiometer, composition: ‘1500 M-2R73-P9
Ward Leonard Cat. #25F5, . ohms & 20%, 2.25 w, linear
R0 | W 42 N taper, Allen Bradley Type ].
itewound, 20.0 ohms % 10%, 375 | M- . .
thtu w, Ward ’Leonard Type # 13-1/2 M-74B4196-P6 7R35 | Wirewound, 6300 ohms £ 5%, 10 w. | M-7478633-P09
6RS55 D. and Sprague Type 10 KT with tab
\ TR36 terminals and Style C mtg,
6R56 | Witewound, 31,5 ohms +10%, 375 [M-7484196-P5 ' )
thru w, Ward Leonard Type #10-1/2 YR37 | Composition, 0.27 megohm *10%, |C-3R78-P274K
6R61 D. 1w
7R1 Wirewound, ferrule type, 160 ohms, |M-2R54-P23 7R38 | Composition, 220 ohms £5%, 2 w. |C-3R79-P221]
9 taps £10%, 160 w. 7R39 | Composition, 180 ohms *5%, 1/2 |C-3R77-P181]
7R2 | Wiréwound, 5.0 ohms 5%, 25 w. |M-2R14-P8 W
Ward Leonard Cat, #25F5. 7R40 | Wizewound, 5.0 ohms * 3%, 25 w. |M-2R14-P8
7R3 Wirewound, 10.0 chms * 5%, 25 w. [M-2R14-PL1l Ward Leonard Cat. #25F5,
and Ward Leonard Cat, #25F10. 7R41 |« Wirewound, 10,000 ohms +5%, 25 |M-2R14-P41
7R4 . w. Ward L.eonatd Cat, #25¥ 10000,
7R5 Wirewound, ferrule type, 1.0 ohm |M-74G64827-P1 7R45 | Composition, 130 ohms 5%, 1 w. |C-3R78-P131]
i‘.S%s 60 w. cand N .
7RG Multiplier, precision, 1.5 megohm | M-7470483-P5 “TR46
" 40,5%, 1500 v. Jan Type MFB1 55, 7R47 | Rheostat, wirewound; 750 ohms | M-2R35-P17
7R7 Wirewound, ferrule type, 1.0 ohm |M-7464827-P1 + 10%, 75 w, linear taper. Ohm-
* 5%, G0 w. - lte' Model “G’", Cat. #1116,
7R8 Wirewound, 10.0 ohms 5%, 25 w. | M-2R14-P11 :8R1 Wirewound, 10.0 ohms +5%, 25 w. | M-2R14-P11
Ward Leonard Cat, #25F10, - . Ward Leonard Cat. #25F10,
7R9 Rheostat, wirewound, dual: each |P-7769823-P5 || 8R3 | Rheostat, wirewound: 6 ohms |M-2R33-P50
section rated 5.0 ohms t10%, +10%, linear taper, 25 w. Ohmite
225 w, Ohmite Type 6605, Model H, Cat. #0143,
7R10 | Wirewound, 3.15 ohms *10%, 375 |M-7484196-P7 8R31 | Wirewound, noninductive, ferrule |M-7472341-P7
w. Ward Leonard Type 10-1/2 Di -thmz.i type, 4.0 ohms £ 5%, 160 w.
7R11 | Wirewound, ferrule type, 1.0 ohm. | M-7464827-P1 _BR3 : )
and + 5%, 60 w. 3R36 |- Wirewound, .ferrule type, 1.0 ohm |M-7464827-P1
7R12 and +5%, 60 w.
7813 | Wirewound, 1.[? ohm i25%,1 25 w. | M-2R14-P1 8R37 . .
$R14= Ward Leonard Cat, #25F 1. 8R38 .Rhei%;tatl,' wi:ewou.nd2:2510 ohms | M-2R38-P7
»an " *10%, linear taper, we ‘Ohm-
7R15 | Wirewound, 10,0 chms * 5%, 25 w. | M-2R14-P11 1 e Mo
and Yard Leo'nard Car..J#25FfO. 833.9 ite Model P, Cat, # 1256,
7R16 8R40 | Wirewound, ferrule type, 4.0 ohms | M-7464826-P7
7R17 | Composition, 0.10 megohm t 10%. C-3R79-P104K || and 5%, 115w
2w i 8R4l
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8R42 | Wirewound, 5.0 ohms *5%, 25 w. | M-2R14-P8 8R89 | Composition, 0.22 megohm %5%, | C-3R79-P224]
Ward Leonard Cat, #25F5. 2w,
8R43 |Wirewound, 3.15 ohms *10%, 375 | M~7484196->7 || 8R90 | Composition, 0.39 megohm +5%, | C-3R79-P394]:
w. Ward Leonard Type 10-1/2 D. 2w,
8R44 | Wirewound, ferrule type, 1,0 ohm | M-7464827-F1 || 8R91 | Composition, 0.10 megohm £35%, | G-3R79-P104]
and | +5%, GO w, and 2w,
8RA45 81R92
8R46 | Wirewound, 1,0 ohm *5%, 25 w. | M-2R14-Pl 8R93A | Multiplier; precision, 4,0 megohm M-7470483-P11
and Ward Leonard Cat, #25F1. and +0,5%, 400 v. Jan Type MFA405.
8RA47 8R93B|. '
8R48 |Composition, 130 ohms £5%, 1 w. | C-3R78-P131] || 8R94 | Multiplier, precision, 1.5 megohm | M-7470483-P5
0, 1 . T MEB155,
8R49 |Wirewound, 10.0 ohms *+5%, 25 w, | M-2R14-P11 0.3% 1500 v. Jan Type >3
Ward Leonard Cat, #25F10, 8R96 |Potentiometer, composition: |M-2R73-PG62
8R50 |Witewound, noninductive, ferrule | M-7472343-P1 250,000 ohms $20%, 2.25 w, lin~
thru type, 1.0 ohm *5%, G0 w. ear taper. Allen Bradley Type ].
8R53
8RS55 |Composition, 30,000 ohms 5%, C—‘:‘.R79--P303]7 8R97 | Composition, 11,000 ochms 5%, | C-3R79-P113]
2w : 2w X
8R56 Cgmposition. 10,000 ohms *5%, | C-3R79-P103] || 8R98 | Composition, 10,000 ohms 5%, | C-3R79-P103]
W 2 w.
8R57 |Potentiometer, composition: | M-2R73-P20 8R101 | Composition, 22,000 ohms *10%, |C-3R77-P223K
100,000 ohms +20%, 2,25 w, lin- and /7 w
ear taper, Allen Bradley Type J. 8R102
BR58 | Wirewound, 4000 ohms & 5%, 200 | B-7491515-P1 || 8R103 | Composition, 5600 ohms +10%, | C-3R79-P562K.
w, 9 taps equally spaced. 2w
8R3% |Wirewound, ferrule type, 40,000 |M-7464B26-P47|| gR104 | Composition, 560 ohms * 5%, 2 w. { C-3R79-P561]
ohms 5%, 115 w. and
BRGO |Wirewound, 10.0 chms +5%, 25 w. |M-2R14-P11 8R105
Ward Leonard Cat. #25F10. 8R104 | Composition, 22,000 ohms +10%, |C-3R79-P223K
8R61 |Composition, 56,000 ohms *5%, |C-3R79-P563] 2w
2w 8R107 | Composition, 75,000 ohms 5%, |C-3R78-P753]
8R62 |Wirewound, ferrule type, 20,000 |M-7464827-P44 and Lw
ohms £ 5%, 60 w, 8R108
8RG3 |Composition, 0.10 megohm +5%, |C-3R79-Plo4] || BRL0? C:mposmon 5600 ohms * 10%, 2 | C-3R79-P562K
thru 2w ) ‘
BRG5 8R110 | Composition, 56,000 ohms *10%, |C-3R77-P563K
BR66 {Composition, 0.33 megohm +5%, |C-3R79-P334] Y2
2w 8R111 |Composition, 1000 ohms +10%, [C-3R77-P10ZK
8RG7 |Composition, 0,22 megohm 5%, |C-3R79-P224] 1/2 w. | _
2w 8R112’| Composition, 56,000 ohms 10%, |C-3R77-P363K_
8RG8 |Composition, 0.10 megohm # 5%, |C-3R79-P104] 1/2 w.
2w 8R113 | Composition, 0,12 ohms £10%, 1 w. | C-3R78-P124K
8R69 [Composition, 56,000 ohms %5%, |[C-3R79-P363] || 8R114 | Composition, 820 ohms +10%, 1/2 {C-3R77-P821K
2w . W
8R70 |Composition, 1000 ohms 5%, 1 w. {C-3R78-P102] |i gR115 | Composition, 0,10 megohm t 10%, |C-3R77-P104K
thru 1/2 w.
8R77 -
8R116 | Composition, 620 ohms 5%, 1/2 |[C-3R77-P621]
8R78 |Composition, 130 ohms +5%, 1 w, |C-3R78-P131] w.
8R79 |Composition, 180 ohms 5%, 1/2 |C-3R77-P181] || 8R117 | Composition, 820 ohms 5%, 1/2 | C-3R77-P821]
W, 1w
8R80 |Wirewound, 200 ohms +5%, 5 w. [M-7478711-P24|| gR118 | Composition, 51,000 ohms *5%, |C-3R77-P513],
thru Sprague Type 5 KT with pigtail : 1/2 w.
8R87 | leads. 8R119 | Composition, 1000 ohms 5%, 1/2 |C-3R77-P102]
B8R88 |Composition, 220 ohms 5%, 2 w. C-3R79-P221] w.
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8R120 | Composition, 10,000 ohms :+10%, | C-3R78-P103K 683 | Circuit breakers: 5 amp, 3 pole, |P-7768830-P1
I w and time overload curve #1. Heine-
8R121 | Composition, 0.12 megobm & 10%, |C-3R78-P124K 654 mann Cat. #33635-5,
1w, 655 | Toggletype, spst, 3amp at 250 v. |M-7478623-P1
‘s Arrow Hart and Hegeman Type
8R122 Cg:::lposltmn, $20 ohms +10%, 1/2 |C-3R77-PB21K 20994-W]B.
- . 656 | Dootinterlock, with actuator max | B-7487976-P1
8R123 C;;;nzpc;fmon, 0.10 megobhm +10%, | C-3R77-P104K cutrent 10 a’mp, 125 v a-c. Sim-
' ilar to Micro Switch actuator
BR124 | Composition, 620 ohms t5%, 1/2 | C-3R77-P621] #MCD2711 with microswitch
W #DT-2R-A7 installed.
8R125 | Composition, 820 ohms +5%, 1/2 | C-3R77-P821] ] )
w. 657 | Grounding switch. ML-7487877-Gl
8R126 | Composition, 10,000 ohms +10%, |C-3R78-P103K thB Door iaterlocks. ML-7460330-G4
1w, 1411
8RI27 | C iti 6,000 ohms *10 6s1o
theu clxjnzp:?uon, 5 ohms +10%, | C-3R77-P563K 6S11 { Doorinterlock, with actuator: max | B-7487976-P1
8R129 current 10 amp, 125 v a-c, ‘Sim-
.. ilar to Micto Switch actuator
8R130 | Composition, 100 ohms £5%, 1 w. | C-3R78-P1Q1] #MCD2711 with dpdt microswitch
and #DT-2R-A7 installed; operating
8R131 force 2.5 lbs, release force 0,25
8R132 | Composition, 5100 ohms & 5%, 1/2 | C-3R77-P512] ib,
and W 6812 | Citcuit breaker; 3 amp, 2 pole, time | P-7768829-P23
8R133 overioad curve # 1, Heinemann
8R134 | Composition, 100 chms £ 5%, 1 w. | C:3R78-P101] Cat. #22635-3.
e 5% _ - 6813 | Circuit breakers: 15 amp, 3 pole, | P-7768830-P3
8RI35 C:mposttlon, 5100 ohms £ 5%, 1/2 | C-3R77-P512] and time overload curve # 1. Heine-
. . 6514 mann Cat. ¥ 33635-15.
8R136 | Composition, 100 ohms t 5%, 2 w. | C-3R79-P101] 6515 | Circuit breaker: 25 amp, 3 pole, | P-7768850-P5
8R137 | Composition, 15,000 ohms % 5%, [C-3R77-P153} time overload curve #1. Heine-
1/2 w. mann Cat, #33635-25,
8R138 | Composition, 6800 ohms *10%, [ C-3R79-P682K || 751 Airflow switch: spdt, vertical up | B-7487948-P3
and 2w, airstream, actuates on increasing
8R130 at 1600 fpm, de-actvates on de-+
BR140 | Composition, 1800 chms +10%, | C-3R79-P182K creasing at 1350 fom.
2 w. 752 Door interlock. ML-7460330-G4
8R141 | Composition, 4700 ohms *10%, | C-3R78-P472K || 783 Push button type, green cap. A-7135306-G2
1w 754 Door interlock, with actuator: max | B-7487976-P1
current 10 amp, 125 v a-c. Sim-
SWITCHES ilar to Micro ‘Switch actuator
#MCD2711 with dpdt microswitch
#DT-2R-A7 installed; operating
sS1 | Circuit breaker: 3 pole, normal cur- | C-7775284-P1 force 2.5 1bs, release force 0.25
rent 100 amp, a~c voltage 600 v, 1b.
instant trip 500 amp. Trumbull 7585 Toggle type, dpdt omitting posi- | K-7116628-P1
Type AT225 amp ] frame, Cat. tive off center position, 10 amp
# AT39100G, at 125 v, 5 amp at 250 v. Arrow
552 | Safety switch: 3pdt, 230 v a-c, 400 | B-7485967-P1 Hart and Hegeman Cat. # 80638,
amp, Trumbull Elec. Cat, #35325, 786 Circuit breaker: 1 amp, time over- | P-7768830-P32
583 | Sensitive switch: dpdt, an assem | M-7405603-P1 1oad6 cS\iNe #3. Heinemann Cat,
and | bly of Micro Switch Co. actuator #33638-1.
554 Cat. #ADD3721R and switch Cat. 787 Clrcuit breaker: 50 amp, time over- | P-7768830-P21
#DT-2R=A7. load curve # 3. Heinemann Cat.
651 | Circuitbreaker: Samp, 3 pole, time | P-7768830-P15 #33635-50.
overload curve #3. Heinemann 758 Lever switch, G-E Type | C-7773780-P1
Cat, # 33638-5. 16SBINB504LSM2P.
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759 | Circuit breaker: 3 amp, time over |P-7708829-P28 | 7837 Toggle type, spst, 3 amp at 250 v. | M-7478623-P1
load curve #2. Heinemann Cat, Arrow Hart and Hegeman Type
#22638-3, 20994-W) B.
’
7810 | Circuit breaker: 15 amp, time over | P-77G8830-P10|(| 8S1 Door interlock. ML-7460330-G4
:‘o;;ié;sttr;’; #2. Heinemann Cac. 832 Push button type, green cap. A-7135306-G2
o X . _ ~ 853 Doorinterlocks, withactuator: max | B-7487976-P1
7811 | Circuit breakers: 5amp, time over- P-7768829-FP15 and current 10 amp, 125 v a-c. Sim-
and load curve ¥ 3, Heinemann Cat. 0 , N
7512 #22638-5, 854 ifar to Mlc.ro Sv_vu:ch_ actuator
#MCD2711 with dpdt microswitch
7513 | Safety ground switch. PL-7486297-G1 #DT-2R-A7 installed; operating
7514 | Toggle type, dpdt, 1 amp at 250 v, | M-7478623-P4 ﬁ):ce 2.5 lbs, release force 0,25
3 amp at 125 v, Arrow Hart and
Hegeman Type 20905-¥]B, 855 Toggle type, spst, 3 amp at 250 v. | M-7478623-P1
7515 | Rotary type, 2 sections, 1pole per |C-7773781-P3 ;(;ro:‘.“l;lsgt and Hegeman Type
section, 2 - 12 positions, non- 994-W] B.
shorting. Oak Type HC, 836 Citcuitbreaker: 10 amp, time over | P-7768829-P16
7516 {Lever switch, G-E Cat. [A-7144995-P1 1°§°56°‘§_“'e #3. Heinemann Cat,
# 16SBLICF1 modified, #22635-10.
7817 | Toggle type, spst, 3 amp at 250 v, M-7478623-P1 887 Ciml;ln breake;:zl Sgngp, time Oéet‘- P-7768830-P10
Arrow Hart and Hegeman Type #O;"aé;su_?e « ememann Lat.
20994-W] B. 5.
2518 | Doos interlock, with actuator: max | B-7487976-P1 858 Auaflow switch: spdt, Yertxcal_up B-7487948-P3
curent 10 amp, 125 v a~c. Sim a1rsltéeamf, actt:{ates on mcreas:ing
ilar to Micro Switch actuator at 90 pm, e—gctfuates I({m e
#MCD2711 with dpdt microswitch sreasing at 1350 fpm. Rotron
#DT-2R-A7 installed; operating ype 1600.
force 2,5 lbs, release force 0.25 859 Citcuit breaker: 3 amp, time over- | P-7768829-P28
1b. load curve # 2. Heinemann Cat.
7519 | Circuit breaker; 1 amp, time over- |P-7768829-P32 #22635:3.
load curve # 3. Heinemann Cat. 8510 | Circuit breaker; I amp, time over- | P-7768830-P32
#22635-1, load curve # 3. Heinemann Cat,
7520 | Rotary type, 2 sections, 5 poles, |P-7703271-P4 #33635-1.
2 positions, nonshorting, Oak 8511 | Door interlock. ML-~-7460330-G4
Type DHC. .
8512 [ Rotary type, 1 section, 1 pole, | G-7773781-P1
7521 | Limitswitch; 1 NO, and 1 NC eir |K-7132529-P1 2 - 12 positions, nonshorting,
cuit, solder lug terminals. G-E Qak Type HC.
Cat. # CR-1070D122C3. 8513 | Safety grounding switch, PL-7486297-Gl
. k. _ i
7522 | Door interloc ML-7460330-G4 8515 | Togele type, dpdt, 1 amp at 250 v, M-7478623-P4
7823 | Limit switches: 1 NO. and 1 NC K-7132529-P1 and 3 amp at 125 v. Arrow Hart and
thru circuit, solder lugterminals. G-E 8516 Hegeman Type 20905-W]B.
7528 | Cat # CR-1070DIZ2C3. 8517 | Rotaty type, 2 sections, 5 poles, | P-7703271-P4
7529 | Lever type, 4 form A contacts, non- | P-7769218-P10 2 positions, nonshorting, Oak
thru locking, in each section. CP Type DHC.
7831 | Clare Cac. # A-28308. 8S18 | Limit switch: 1 NO. and 1 NC cir- | K-7132529-P1
7832 | Toggle type, dpdt, 1 amp at 250 v M-7478623-P4 cuit, solder lug terminals. G-E
3 amp at 125 v. Arrow Hart and Cat. # CR-1070D122C3.
Hegeman Type 20905-¥} B, 8519 | Rotary type, 2 sections, 1pole per | C-7773781-P3
7333 | Flow switches, interlock: contact | B-7488111-P1 section, 2 - 12 positions, non-
and point OFF at 8 gpm, the actual shorting, Oak Type HC,
7834 | switch is a normally closed de- 8820 | Limit switches: 1 NO, and 1 NC | K-7132529-P1
vice held in an actuated position thru citcuit, solderlug terminals. G-E
when nowater is flowing, Hays 8525 | Cat. # CR-1070D122C3,
Cat. # 2600-3011. 8526 i A ¢ 1
Lever type orm contacts, | P-7769218-P10
7835 | Thermometers, remote: NC contact | M-7480264-P2 thru nonlocl?i?n é, in each section. Cg’, ?
and opens at 158° F. US Gauge Cat, 8528 Clare Cat, #28308,
7836 #9218,
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Symbol Description G-E Drawing ||Symbol Description G-E Drawing
SWITCHES (CONT'D) TUBES (CONT'D)
8829 | Togele type, dpdt, 1 amp at 250 v, | M-7478623-P4 || 8Y15 | Type GAS7G.
3 amp at 125 v. Arrow Hart and thru
Hegeman Type 20905-W]B. 8V17
8530 Rgtarsiztype. 1 section,lf pole, | C-7773781-P1 || 8V20 | Type 6ASTG.
- ositions, nonshorting,
Oak Type HCs ! & 8V21 | Type GL-OC3/VRIOS.
85831 Flow switches, interlock: contact | B-7488111-P} || 8V23
and point OFF at 8 gpm, the actual
85832 switch is a normally’ closed de- 8V101| Type 6BK7.
vice held in an actuated position 8V102| Type GL-832A.
when no water is flowing. Hays
Cat. #2600-3011. 8VI03| Type 6UB.
8533 Thermometers, remote: NC coucact | M-7480264-P2 BV104
and opens at158° F, U.S. Gauge Cat.
8334 #9218,
8535 | Toggle type, spst, 3amp at 250 v. | M-7478623-P1 TRANSFORMERS
Atrow Hart and Hegeman Type
20994-W]B,
8S101 | Toggle type, spst, 3 amp at 250 v. | M-7478623-P1 5Tl | 3 phase plate transformer and in- | B-7487257-P1
Arrow Hart and Hegeman Type terphase reactor.
20994-W] B. 6T1 | Pri: 208/230 v, 50/60 cycles; M-7477718-P1
88102 | Rotary type, 2 sections, 1 pole per | P-7773781-P3 sect 115 v, 6 amp or 96 v, 7.2
section, 2 -~ 12 positions, non- amp, never both simultaneously.
shorting, Oak Type HC. 6712 | Indicating light transformers. M-7467402-P1
85103 | Rotary type, 1 section, 1 pole, 5 | M-7480297-P1] and Pri: 115 v, 50/60 cycles;
positions, shorting, Oak Type 6T3 sect 4 v, 0,003 kva.
DHC. 6T4 | Single phase plate transformer. M-7483271-P1-
85104 | Toggle type, spst, 3 amp at 250 v» | M-7478623-P1 Pri: 230 v, 50/60 cycles;
thru Arrow Hart and Hegeman Type sec: 210 v/105 v, 0.075 amp.
85106 20994-W] B. 6TG6 Single phase plate transformer. M-7486322-P1l
Pri: 230 v, 50/60 cycles;
sec: 2920/1460 v, 0.65 amp.
TUBES 6T7 Filament transformet. M-7486324-P1
Pri: 230 v, 50/60 cycles;
sec: 5/2.5 v, 15 amp.
5v1 Type GALS. 6T8 | Single phase plate transformer, M-7486322-P1
6V1 Type GL-869B. Pri: 230 v, 50/60 cycles;
thru sec: 2920/1460 v, 0.65 amp,
6v6 6T9 Filament transformer. M-7486324-P1
6VI0 | Type 5823. Pri: 230 v, 50/60 cycles;
thru sec: 5/2.5 v, 15 amp,
6V15 6T10 | Filament transformers. B-7485598-P1
6V16 | Type GL-8008. thru Pri: 230 v, 50/60 cycles;
theu 6TI6 sec: 5/2.5 v+4% ~0%, 20 amp,
1
V19 7T! | Indicating light transformers. M-7467402-1
V6 Type GL-6251. thru Pri: 115 v, 50/60 cycles;
and 7T6 sec: 4 v, 0,003 kva.
w1 7T7 Filament transformer. M-7467883-P1
7VIO | Type GSN7-GT. Pri: 115/230 v, 50/60 cycles;
7V11 | Type SR4GY. sec: 5 v, 1.5 amp.
. 7T8 Indicating light transformers. M-7467402-P1
grjo Type GL-6251. Pri: 115 v, 50/60 cycles;
8V11 sec: 4 v, 0,003 kva,
7T10 | Indicating light transformers. M-7467402-P1
BV13 | Type GAKS. and Priz 115 v, 50/60 cycles;
8V14 | Type 12AU7, 7T11 sec: 4 v, 0,003 kva,
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Symbol Description G-E Drawing || Symbol Description G-E Drawing
TRANSFORMERS (CONT’D) TRANSFORMERS (CONT'D)
7T12 | 3 phase plate transformer. B-7487241-P1} 8T8 | Powerstat, Input: 230 v, 50/60 cy- | K-7121422-P3
Pri phase voltage: 230 v, 50/60 cles; output: 0 -~ 270 v, 9 amp,
cycles, delta connected; 2.4 kva, Similar to Superiot Elec.
sec phase voltage: 37 v undet Type 1226 modified by tapping 3
load. holes 1/2 - 13,
YT14 | Powerstat, Input: 190-250 v, 50/60 |K-7121422-P2 8T9 | Filament and plate transformer. D-7668104-P1
cycles, 3 phase; output 220 v, 3 Pri: 230 v, 50/60 cycles;
phase, 25 amp, 9.5 kva. Similar sec #1: 2.5/5/7.5/10 v +2%;
to Superior E.Ilt‘ec. Type 12_26L2 sec #2: 2,5/5/7.5/10 v £ 2%,
%S()'i’ggl?/zrxiotli;fled by tapping 3 8T10 | Filament and control transformer. | D-7668104-P2
' Pri: 199.2 v, 50/60 cycles;
7T15 | Filament transformers. B-7486396-P1 sec: 4.33/8,66/12.99/17.32 v
and Pri: 100 v, 50/60 cycles; £2%, (L166 kva,
7T16 sect 37.5 v, 20 amp. 8T11 | Filament transformer, M-7486326-P1
7T17 | Powerstat, Inpur: 230 v, 50/60 cy- |ML-7123885-G3 Pri: 230 v, 50/60 cycles;
cles; output 0-270 v, 9 amp, 2.4 sec #1: 6.3 v, 10.0 amp;
kva. Superior Elec, Type 1226 ‘sec #2: 6,3 v, 0.3 amp;
modified. sec #3: 6.3 v, 0.3 amp.
7T18 | Filament and control transformer. {D-7668104-P1 8T12 | Filament and control transformer. | D-7668104-P3
Pri: 230 v, 50/60 cycles; Pri: 220 v, 50/60 cycles;
sec # 1t 2.5/5/7.5/10 v £2%; sec: 5,5/2.75 v £4%, 190 amp,
S%Cfgi:kzv'g/ 5/7.5/10 v 2%, 8T13 | Filament and control transformer, | D-7668104-P4
' * Pri: 190.5 v, 50/60 cycles;
7719 | Filament and conttol transformer. | D-7668104-P2 seci 5.5/2.75 v * 4%, 190 amp.
Pri: 199.2 v, 50/60 cycles; 8T14 | Filament transformer. M-7477912-P1
sec: 4,33/8.66/12,99/13.32 v Pri: 208/230 v, 50/60 cycles;
+2%, 0.116 kva. sec: 6,3 v, 3 amp,
7T20 | Filament and control transformer. |D-7668104-P3 || g116 | pri; 115/230 v, 50/60 cycles; | M-7470685-P1
Pri: 220 v, 50/60 cycles; 637315 v 0,60
sec: 5.5/2.75 v 4%, 190 amp. seci 0.3/2.10 v V.0V amp,
77121 | Filament and control transformer, | D-7668104-P4 LAMP SOCKETS AND
Pri: 190.5 v, 50/60 cycles; DIAL LIGHTS
sec: 5.5/2.75 v 4%, 190 amp,
7723 | Pri: 115/230 v, 50/60 cycles; M-7470685-P1 6XI11 |Lamp socket: 660 w, 250 v. G-E K-7108411-P1
sec: 6.3/3.15 v, 0.60 amp, Cat. #9402,
7T24 | Single phase plate transformer. M-7483271-P1 || 6XI2 | Diallight: translucentwhite jewel, | K-7117809-P1
Pri: 230 v, 50/60 cycles; Dial Light Co. Cat. # 95410-975,
sec: 210/105 v, 0.075 amp. 7¥11 | Dial lights: translucent white jew- | K-7117809-P1
7T25 | Filament transformer, M-7477912-P1 thru el, Dial Light Co. Cat
Pri: 208/230 v, 50/60 cycles: 7XI15 | #95410-975,
sec: 6.3 v, 3 amp. 7X116 | Dial light: translucent dark red | K-7117809-P5
77126 | Single phase plate transformer, M-7483273-P1 jewel, Dial Light Co. Cat
Pri: 230 v, 50/60 cycles; #95410-971.
sec: 935/467.5 v, 0.165 kva. 7X117 | Dial light: translucent light green | K-7119809-P4
7T27 | Filament transformer. M-7477793-P1 jewel, Dial Light Co. Cat
Pri; 208/230 v, 50/60 cycles; # 95410-952.
sec: 5/2.5 v, 2.0 amp. 7X118 | Lamp sockets: 660 w, 250 v. G-E | K-7108411-P1
8T1 |Indicating light transformers. M-7467402-P1 || and Cat, #9402.
thru Pri: 115 v, 50/60 cycles; 7X119
8BTS sec: 4 v, 0.003 kva, 8XI1 |Dial lights: translucent white | K~-7117809-P1
8T7 |3 phase plate transformer. B-7487240-P1 thru jewel, Dial Light Co. Cat,
Pri phase voltage: 230 v, 50/60 8X16 #95410-975.
cycles, delta connecred; 8X17 |Dial light: translucent light green | K-7117809-P4
sec phase voltage: 46,5 v under jewel, Dial Light Co, Cat,
load, #95410-952.
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Symbol Description G-E Drawing || Symbol Description G-E Drawing
LAMP SOCKETS AND s
DIAL LIGHTS (CONT’D) TUBE SOCKETS (CONT’D)
8XI8 D%al light§: ttax‘lslucent white |K-7117809-P1 ||g%Xv1g | Part of basic construction of Cav-
thru jewel. Dial Light Co. Cat and ity Assembly PL-7668731-Gl,
BXIl0 | #95410-975. 8%v1l | Refer to Mechanical parts list
8XI11 |l.amp sockets: 660 w, 250 v, G-E [K-7108411-P1 and photographs.
and Cat. # 9402. 8XV13 | Mica filled phenolic, 7 pin minia- | P-7768887-P9
8X112 ture. RETMA Type TSE7T20l.
8XV14 | Mica filled phenolic, 9 pin minia- | M-7480532-P3
ture, tube shield base, RETMA
TUBE SOCKETS Type TSE9T201.
8¥V15 | Mica filled phenolic, octal, Cinch | K-7103053-P1
" . L thru Type 9886.
S¥XV1 [Mica filled phenolic, 7 pin minia- | P-7768887-P2 ||(8XV17
ture, RETMA Type TSE7T201. . . : :
] 8XV20 | Mica filled phenolic, octal. Cinch K-7103053-P1
6XV1 |Tube mountings: porcelain base, |M-7484157-P2 ||thru Type 9880.
thru special gridend assembly. John-~ 8¥XV23
6XV7 son Cat, #23.53-2. . \ . .
8%XVv101 Mica filled phenolic 9 pin minia- | M-7480532-P8
6XV10 | Mica filled phenolic 7 pin minia- | P-7768887-P14 ture, 4 ground cars.
thru ture, bottom mount flat top, 4 8XV102| 7 pin steatite, Similar to Ucinite | M-7478654-P1
6XV1s | ground lugs. Part #115342 except omitting
6XV16 | Ceramic 4 pin wafer type sockets | K-7115212-P2 spring clips.
thru for super jumbo based tubes, EF 8XV103l Mica filled phenolic ¢ pin minia- | M-7480332-P8
5XVI1o Johnson Cat. # 122-244-5, and ture, 4 ground ears.
7XV6 | Part of basic construction of Cav- 8XV104
and ity Assembly PL-7668731-Gl,
7XV7 Refer to Mechanical parts lise CRYSTAL SOCKETS
and photographs,
7XV10 | Mica filled phenolic, octal, Cinch |K-7103053-P1 |[8XY101| 2 pin steatite, Type CR-7, HH Eby | K-7128948-P1
and Type 9886, and Cat, # 9006,
7¥VvV1l 8XY102
CRYSTALS
8Y101 When teordering, in addition to Drawing Number and Part Number give channel of operation, function, and
and exact frequency. In the tabulation the functions are abbreviated as follows:
8Y102 VL: Visual Lower Marker (visual carrier frequency minus 0.75 mc)
AL; Aural Lower Marker {aural carrier frequency minus 1.0 mc}
AU: Aural Upper Marker (aural cartier frequency plus 1.0 mc)
VS: Visual Lower-Sideband Limit {visual carrier frequency minus 1.25 mc)
VU-C: Visual Upper Market {visual carrier frequency plus 4.2 mc)
Crystal Output Freq.
Frequency {(3X Crystal
Channel in MC Frequency) Function G-E Drawing
7 58.167 174,50 VL C-7774471-P1
7 59.417 178.25 AL ~P2
7 60.417 181.25 AU -P4
7 58.000 174.00 Vs -P29
7 59.817 179.45 vu-C -P36
8 60,167 180.50 VL C-7774471-P5
8 61.417 184.25 AL -BP6
8 62.417 187,25 AU -P38
8 60.000 180.00 YSs -P30
8 61.817 185.45 YU-C P37
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CRYSTALS (CONT'D,)

Crystal ut Freq,
Frequency Cryst
Channel in MC Freguencx
9 62.167 186.50
9 63,417 190.25
9 64.417 193,25
9 62.000 186.00
9 63.817 191,45
10 64,167 192.50
10 65,417 196,25
10 66,417 199.25
10 64,000 192.00
10 65.817 197.45
11 66,167 198,50
11 G7.417 202.25
i1 68.417 205.23
11 G6.000 198,00
11 67.817 203.45
12 68,167 204.50
12 69.417 208,25
12 70.417 211,25
12 68.000 204,00
12 69.817 209.45
13 70,167 210.50
13 71.417 214.25
13 72.417 217.25
13 70,000 210.00
13 71.817 215.45
MECHANICAL

Description or Name

Targets

"v* belts for heater exchanger (in matched sets of two). Goodyear # AG4,
or equivalent matched sets of two, T

"V belts for cubicle blowers (in matched sets of two). Browning Cat, #4L330
"A" section, matched sets of two. T

Water pressure gauges, Ashcroft #2-1006, 0-30 lb. scale, bottom connected.t

J.C.S. mechanical seal used on "Motorpump " water pump. Order from nearest
lngersoll-Rand distributor as listed on last page of "Motorpump” .book in-
serted in this book, specifying "].C.S, Shaft Seal for IRVNL-5 Motor Pump."

Mica insulator, 2,50 OD x ,375 ID x .005 thk clear mica, used on filamenc
bypasses 7C22, 7C23, 7C24,'7C25, 8C28, 8C29, 8C30, and 8C31.

Composition bushing used on 7C22, 7C23, 7C24, 7C25, 8C28, 8C29, 8C30
and 8C31,

Insulating sheet composition mica used on bottom anode bypass 7C39 and
8Cs2,

Insulating sheetcomposition micaused on top anode bypass 7C38 and BC44,

Insulating sheet composition mica used on screen bypass 7C34, 7C35, 8C40
and 8C41,

Insulating sheet composition mica used on control grid bypass 7C36, 7C37,
8C42, and 8C43,

Mica sheets used as part of 7C26, 7C27, 7C28, 7C29, 8C32 8C33, 8C34,
and 8C35,

* Quantity used per equipment,
t May be obtained from local hardware supply houses,

Function
VL
AL
AU
B
VU-C
VL
AL
AU
Vs
YU-C
VL
Al
AU
ATAS
VU-C
VL
AL
AU
Vs
vU-C
A%
AL
AU
Vs
vU-C
Quantity*
8
2 sets
2 sets
6
1
16
8
2
2
12
and
4

EBI.3295

G-E Drawing

C-7774471-P9
-P10
~P12
-P3l1
-P38

C-7774471-P13
-Pl4
-Pi6
-P32
-P39
C-7774471-P17
-P18
-P20
-P33
-P40
C-7774471-P21
-P22
-P24
~P34
-P41

C-7774471-P25
-P26

- =P28

-P35

-P42

G-E Drawing

A-7141305-Gl

D-7668731-P63
D-7668731-P64
A-7145087-G2

A-7145087-G1
A-7145088-G1

B-7486578-P1

A-7141543-P1
A-7141544-P1
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Description

8C44, and BC52,
8C40, and BC41L,
7C37, 8C42, and 8C43,

7C29, 8C32, 8C33, 8C34, and

Insulator, fused quartz, part of

* Quantity used per equipment,

APpis Saves

G aves

50-KW TELEVISION AMPLIFIER

Quantity *

Insulator, ceramic, 1.38 OD, used on anode bypass assemblies 7C38, 7C39, 64
Insulator, cerarﬁic, 1.00 OD, used on screen bypass assemblies 7C34, 7C35, 12
Insulator, ceramic, 0.69 OD, used on control grid bypass assemblies 7C36, 12
Insulator, composition, 0.408 OD, used on assembly of 7C26, 7C27, 7C28, 24
8C35,
capacitor assembly A-7145291-G1,
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50.KW TELEVISION AMPLIFIER

EBI-3295

|  PHASING
K52 _ _ -
THYRITE | Hy~N, AND N,=Hg IN PHASE WITH X;= X3
I Hy—N, AND N,—H, IN PHASE WITH X3—X,
= S l
L ] B 1
M il NY —} Hs ) | : T -
() C) l
| 6.30 gson
! . {
N| Hz | Hg N2 l VISUAL AURAL
[ -]
P SUReE I CUBICLE CUBICLE
H CONDA ASS_EE’LEFS | L 4
I 6 154 uf 9 uf
_____ I E N N R
6V6 6V4 6Vl 6v2 6V3
- Bl b S —_r
[ ] 9 9 [ ] s [ ]
R50 R5| R52
R6I R59 r56S 22, SR57S 2 SRS 29, 5.8 5L7
315 31.5 315 35 31.5 1.0 HENRY 1.0 HENRY
PRINTS REQUIRED
FOR INSTALLATION
= 1 [

ALL RESISTORS ARE PREFIXED BY 6

NOTE® |: 9L A21BF473S THYRITE MAGNE
VALVE DISTRIBUTION ARRESTERS
EXCEPT OMIT ELECTRODE 166V664
PT.2| AND LOCKWASHER 3," |NT.
TOOTHTYPE F73AIB 8

Fig. 74 Plate Transformer Connections Elementary Diagram

Fig. 74
Elementary -

(B-7948271, Rev. 4)
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50-KW TELEVISION AMPLIFIER

EBI-3295
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Fig. 75 Sweep Generator Elementary Diagram

[AY

(D-7667845, Rev. 3)

Fig. 75
Elementary
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50-K¥W TELEVISION AMPLIFIER EBI.3295

BACK SHELL COUPLING RING PLUG SUB-ASSEMBLY

Assembly of Cables to 83-1SPN Plug

f Cut end of eable even, Remove vinyl jacket 1147, \

Bare 5" of center conductor. Tin exposed conductor and
braid, Slideback shell and coupling ring on cable,

Serew the plug sub-~assembly on cable, Solder this assembly
to braid through solder holes. Solder center conductor to
contact. Do not use excessive heat.

For fingl assembly, slide coupling ring over plug sub-~assem-
bly, then position back shell with sufficient clearance to per-
“mit frée rotetion of coupling nut and tighten set screw.

Assembly of Twinax Cabies
to 83-22SP Plug

COUPLI RING BACK SHELE FRONT SHELL

Cut end of cable even, Remove vinyl jacket 14",

Bare %" of conductors, Tin exposed conductors and braid.

Slide coupling ring on cable, Screw back shell on cable. Sol-
der hole shoutd align with conductors as shown,

Assemble {ront shell to back ghell, Solder holea in both front
and back shells should align. Solder braid to shells through
solder holes, Solder conductors to contacts, Do not use ex«
cessive heat,

(Plugs 83-2SP and 83-21SP are assembled as shown except
remove vinyl jacket 1%”.)

For final assembly screw coupling ring on back shell,

MOUNTING PANEL

. (3-3930)
Fig. 76 Preparation of Cable and Assembly of “UHF® Set~ Screw Type €onnectot,
Amphenol 83-1-SPN (Coustesy of American Phenolic Corp.)
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50-KW TELEVISION AMPLIFIER

Assembly of Cables to 83-1SP Plug

Assembly of Cables to 83-1SP Plug
using Adapter 83-168 or 83-185

"MOUNTING PANEL "

COUPLING RING PLUG SUB-ASSEMBLY

—

Cut end of cable even, Remove vinyl jacket 114”,

Bare % of center conductor. Trim hralded shield, Slide
coupling ring on cable. Tin exposed center conductor and
braid,

Screw the plug sub-assembly on cable, Solder assembly to
braid through solder holes, Use enough heat to create hond
of braid to shell, Solder center conductor to contact,

For final assembly, serew coupling ring on plug swh-
agsembly,

Cut end of cable even. Remove vinyl jacket 34", Slide coup-
ling ring and adaptar on cable.

Fan braid slightly and fold back as shown,

Pogition adapter to dimension shown, Press braid down over
body of adapter and trim to 3“, Bare 3 of conductor, Tin
exposed center conductor,

Screw plug sub-assembly on adapter. Solder braid to shell
through solder holes. Use enough heat to create hond of
braid to shell, Solder conductor to contact,

For final assembly, screw -coupling ring on plug sub-
aszembly.

~\

J

(3-3951)

Fig. 77 Preparation of Cable and Assembly of "UHF* Coupling Ring Type Connector,
Amphenol 8§3-1-8P (Courtesy of American Phenolic Corp.)
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50-K¥ TELEVISION AMPLIFIER

FEMALE CONTACTS

P10

=
a2} CLAMP GASKET  WASHER NUT
MALE CONTACTS

EBI.3295

=

Trim jacket 14” for RG-58/U, %¢" for RG-59/U or 76"
for RG-T1/U.,

Fray shield and strip inner dielectrie 14", Tin center
conductor.

Taper. brald and slide nut, washer, gasket and ciamp
over brald, Clamp is inserted so that its inner shoul -
der fits squarely againgt end of cable jacket,

With clamp in place, comb out braid, fold back smooth
a8 shown and trim 342" from end.

Slip contact in place, butt against dielectric and solder.
Remove excess solder from outside of contact. Be sure
cable dieleciric is not heated excessively and swollen
so a8 to prevent dielectric from entering into connector
hody.

Push assembly into body as far as it will go, Slide nut
into body and screw in place with wrench until tight.
For this operation, hold cable and shell rigid .and rotate
nut,

—

J

Fig. 78 Preparation of Cable and Assembly of Type BNC Connector
“{Courtesy of American Phenolic Cotp.}

(3-3956)
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EBI-3295 50.KW TELEVYISION AMPLIFIER

.
MOUNTING PANEL u Q @ FEMALE CONTACT JACK BODY
NUT WASHER  GASKET CLAMP
===
MALE CONTACT PLUG BODY

Remove 1%* of vinyl jacket, When using double a}nelded
cable, remove %g" of vinyl jacket.

Comb out copper braid as shown. Cut off dielectric %"
from end, Tin center conductor.

Taper braild as shown, Slide nut, washer and gasket
over vinyl jacket, Slide clamp over braid with internal
shoulder of clamp flush against end of vinyl jacket.

Smooth braid back over clamp and trim. Soft solder
contact to center conductor. Avoid use of excessive heat
and golder, See that end of ‘dielectric is clean. Contact
must be flush againat dielectric, Outside of contact must
be frea of solder.

Slide body into place carefully so that contact enters
hole in insulator. Face of dielectric must be flush
against insulator. Slide completed assembly into body
by pushing nut. When nut is in place, tighten with
wrenches until sufficiently tight.

03-3954)

Fig. 79 Preparmation of Cable and Assembly of Type N Connector
{Courtesy of American Phenolic Corp.}
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- INDEX

Adapters, designation, 10

Aural Amplifier {(see Figs., 13, 14, 15}

description, 15

designation, cubicle, 9

detector (see sweep diode)

emergency starting, 66

filament transformer taps, 31

frequency, carrier, 1

genetal instructions, 40, 41

harmonic filter, 10, insert EBI-3310

initial operation, 32, 33, 35, 36

input circuit, 69, Figs. 57, 58

input impedance, 1

load impedance required, 1

meter readings, 40

neutralization, 32, 33

noise level, 9

outlet, convenience, 9, 10, 11

power amplifier, RF output, 1, 68, 69
driving power required, 1

reactor, designation, 9, Fig. 7

reflectometer, designation, 10, Fig. 4

routine operation, 40

simultaneous operation, 39, 40

specifications, electrical, 1, 9

sweep diode (detector), designation, 10, Fig. 5

sweep generatot, 69, 70, 71, Fig, 59, 60

theory and circuit analysis, 54 thru 61

tube complement, ¢

(’ tube installation, 24, 26, 27, Figs, 30, 31, 32

Cavity, construction, 48, Figs, 49 thru 55

Citcuit Breaker (SK1)
designation, 10, Fig. 6, inserts GEH-1807, GEH-3506

Circuit Breaker (551), 5
designation, 10

TN

Connector, designation, 1U
Construction, 10
Convenience outlets, 10, 11

Cooling System -- Air
blowers, installation, Fig. 4
blowers, alternate installation, Fig, 8
description, 15

Cooling System — Water

designation, 10
flow vs. pressure, Fig. 33

g flushing, 47

( heat exchanger, designation, 9, Fig. 6, inserts Form 7674F,

Form 7720E

installation, 23, 24, Figs, 28, 29
solvents in, 47
strainer, designation, 10, Fig. 6
tank, designation, 9, Fig 6
water pump, Fig. 6

Delta-Wye Switch, designation, 10, Fig. §

Drawings and symbols
description, 17

Emergency starting, 66
( . External equipment, 17

Frequency, carrier, 1

Installation, 17, 20, 23
external safety switch, 28
50~cycle operation, 24
initial lubrication, 29
interlocks with driving transmitter, 27
location of equipment, 20
output tuning assembly, 23, Figs, 22, 23, 24, 25, 26
plumbing, 23, 24, Figs. 28, 29
remote meters, 28
suggested station layout, Fig, 21
terminal board location, Fig, 2
twansmission-line elements, Fig, 27
tube installation, 24, 26, 27, Figs. 30, 31, 32
wiring, 23, Figs. 27, 61

Line Stretcher, Input
Designation, 10, Fig. 4

L.ubrication, initial, 29

Lubrication, routine, 45

Maintenance, preventive, 42, 43, 45, 47, 48
Meter readin gs, 40

Operation
preparation fot use, 29 thru 40

Physical dimensions, 3
Power requirements (a-c), 9
description, 17
Protective gaps, 28, 29
Quarter-Phasing, 33, 35, Figs. 38, 39, 40, 41

Rectifier and Contrel, {(see Figs. 16 thru 21}
description, 15
designation, cubicle, 9
high-voltage rectifier, 72
outlets, convenience, 10
switches, grounding, 21
theory and circuit analysis, 51, 52, 53, 54, 64, 65, 66, 67
tubes, 9, 24, 26, 27, Figs. 30, 31, 32

Reflectometer, 4, 10, 40 (see Aural or Visual section)
Replacement Parts, 48

Resister box, desigration, 10, Fig. 5

Routine Operation, 40

Safety, ii
inspection, 41, 42

Simultaneous operation, 39, 40

Sweep Diodes, (see Aural or Visual section)}
Theoty and Circuit Analysis, 51 thru 72
Traasformer, Plate, designation, 9, Figs. 7, 38, 74
Tubes, 9, 24, 26, 27, Figs. 30, 31, 32

Visual Amplifier (see Figs. 9, 10, 11, 12)
description, 12
designation, cubicle, 9
detector {see sweep diode)
emergency starting, 66
filament transformer taps, 31
frequency, carrier, 1
general instructions, 40, 41
harmonic filter

19




EBI-3295 50-KW TELEVISION AMPLIFIER

Visual Amplifier (Cont*d) (see Figs. 9, 10, 11, 12 reflectometer, ,desif;ation, 10, Fig. 4
designation, 10, insert EBI-3310 foutine operation, 4U
initial operaticn, 37, 38, 39 Slmu%;_anec_)us opelm“o'n'a?g’l 40
fnput circuit, 69, Figs, 57, 58 specilications, electrica, 1, J . s
input im eda’nce' 1 ’ sweep diode (detector), designation, 10, Fig, 5
!ozd im I:edam:e ;e uired, 1 swecp generator, 69, 70, .71’ Figs. 59, 60
P u ’ theory and circuit analysis, 62, 63, 64, 67, 68

meter readings, 40 : 1. 32
mie 3 o 30,515
noise level, 9 vestigial sideband, insert EBI-3326

outlet, convenience, 9, 10, 11

power amplifier, RF output, I, 68, 69
driving power required, 1

reactor, designation, 9, Fig. 7

designation, 10
lower, 1
upper, 1
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SUPPLEMENT A

Whenever possible, additions, corrections, or new
information affecting the Type TF-5-A Television
Amplifier will be added to existing books by reprint-
ing the pertinent pages of EBI-3295. When this can-
not be effectively accomplished, such information will
from time to time be incorporated in supplements to
EBI-3295, these supplements to be distributed for in-
sertion in the instruction books. The present Supple-
ment A includes the first of such additional material.

CORRECT LOADING OF THE
VISUAL AMPLIFIER

Proper loading on the Visual Amplifier is important.
In addition to the procedures outlined on pages 37
through 39, the following criteria must also be con-
sidered in determining correct loading on the Ampli-
fier, These indications are to be observed even if
the final sweep termination varies slightly from those
shown in Figs. 45 through 48,

Refer to page 40 for typical meter readings.

If there is insufficient loading {coupling too light),

1. Plate current will be low for full power output.

2. Sync compression between the driver and the
Amplifier output will be in excess of the allowable 7
to 8 percent.

3. Grid current may run higher than normal,

4, The driver power output required for full power
output from the Amplifier will be low.

5. Screen currents will run high.

The cure for this condition is to increase the coup-
ling. See page 37, paragraph 8 (d), for the procedure.

If the Amplifier is too heavily loaded (too much
coupling),

1. Plate current will be excessive for full power
output. .

2. Grid current will be higher than normal because
of the excessive driving power required.

3. Sync compression between the driver output
and the Amplifier output will be less than the allow-
able 7 to 8 percent normal.

4. Screen current will be lower than normal.

5. The driver power required will be high.

The cure for this condition is to decrease the coup-
ling. See page 37, paragraph 8 (d), for the correct
procedure.

In general, operating this Amplifier too lightly
loaded, in addition to causing sync compression, will
cause the peak voltage between screen and anode to
rise toward an unsafe value. This may cause exces-
sive dielectric heating of the plate screen ceramic
and thereby adversely affect tube life.

Too heavy loading may shorten tube life because of
the higher plate currents drawn by the Amplifier tubes
and the resulting loss of plate efficiency.

INTERLOCKS WITH THE GENERAL
ELECTRIC 10-KW HIGH-CHANNEL
TELEVISION TRANSMITTER,
TYPE TT-32-B

The necessary interlocking between the Type
TF-5-A Amplifier and the Type TT-32-B Transmitter
used as a driver is as follows (all wires should be
16-gauge, 600 volts d-c):

DISCONNECT the wire in the intercubicle inter-
connection cable going from 2TB8-3
to 1TB8-3 in the Type TT-32-B
Transmitter,

CONNECT 2TB8-3 to BTB7-5

1TB8-3 to 8TB7-6.
(Removes plate voltage from the
Visual Exciter of the TT-32-B when
the Visual Amplifiet is in the
SWEEP position,)

REMOVE the jumper between 2TB1-13 and
2TB1-12 in the Rectifier and Con-
trol cubicle of the TT-32-B.

CONNECT 7TB2-9 to 2TB1-12

5K1-7 to 2TB1-13.
{Removes plate and screen voltage
from the PA, IPA, and Modulated
Stage of the TT-32-B when plate
voltage is not on the Visual Ampli-
fier.}

REMOVE the jumper between 2TBI-14 and
2TB1-15.

CONNECT 5K1-9 to 2TB1-14
7TB2-7 to 2TB1-15,
{Removes plate and screen voltages
from the Aural PA and 2nd IPA of
the TT-32-B when plate voltage is
not on the Aural Amplifier of the
TF-5-A.)

CONNECT 7TB1-5 to 8TB7-9

71TB1-6 to 8TB7-10
7TB1-5 to 2TB10-9
7TB1-6 to 2TB16-10.

(Turns off the plate voltage on the
Aural section of the TT-32-B when
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the Visual or Aural Amplifier of the
TF-5-A is in the SWEEP position.)
CONNECT 7TB1-3 to 2TB1-7

7TB1-2 to 2TB1-6

(Turns off the plate voltage on the
Visual section of the TT-32-B when
the Aural Amplifier of the TF-5-A
is in the SWEEP position.)

WATER SYSTEM

Care should be taken to prevent a restriction in the
outlet water line from the Amplifiers. The water
jackets on the GL-6251 tubes are rated for 80 pounds
of pressute, and this rating could be exceeded if suf-
ficient restriction is present in the water outlet line,
If the plumbing is installed according to Figs. 28 and
29, no appreciable restriction will be present. Also
see Fig., 21, Note 3, for recommended sizes of pipe.

CARE OF PAINTED SURFACES

The outside surfaces of this equipment have been
carefully finished in lacquer. Minor scratches may
be touched up by using a brush and the paint sup-
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plied. Major scratches and gouges, however, require
the use of special equipment for the correct applica-
tion of paint. This special equipment and the per-
sonnel familiar with its operation are usually avail-
able at an auto body repair shop.

The “furniture finish” outside lacquer on this
equipment may be preserved and polished with any
good lacquer polish. Care should be taken not to use
a combination “cleaner-polish™ containing an abra-
sive. This type of cleaner may remove the markings
from the panel.

The decorative trimused is brushed stainless steel,
which may be cleaned with a chromium cleaner such
as that used on automobiles.

An acid type chrome cleaner should not be used.

INSTALLATION OF 5T1, 5L7, S5L8

The main plate transformer 5T1 and the Aural and
Visual filter reactors SL7 and 5L8 are air cooled,
dry-type units. Care must be taken .when locating
them to allow for free convection of air through the
unit. The room should be dry and well ventilated. Do
not install these units against a wall which would
obstruct the cooling louvres in the cases.
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SUPPLEMENT B

GL-6251 FILAMENT LIFE

It is extremely important to accurately maintain
correct filament voltage on thoriated tungsten filament
tubes such as the GL-6251 if maximum filament life
is to be obtained.

It has been common knowledge in the past that the
filament life of pure tungsten filament tubes is a func-
tion of the evaporation rate of tungsten and, therefore,
of the filament temperature. Since bright tungsten
filaments may be operated at complete emission
saturation without damage, increased filament life
can be obtained by reducing filament voltage to the
point where just exactly enough emission is obtained
for proper circuit operation.

Asimilar relation between filament life and filament
voltage is now known to hold for thoriated-tungsten
filament tubes provided that the filament is never
operated at or near emission saturation. Unlike pure
tungsten filament tubes, the temperature of thoriated-
tungsten filaments is such that tungsten evaporation

is negligible. The source of emission is a thin layer
of thorium on the filament surface. During operation
the thorium in this layer is constantly being removed
by evaporation and is constantly being replenished
from within the wire by a thoria reduction process.
The rate of thoria reduction depends upon the filament
temperature and, therefore, upon the filament voltage.
Longest filament life will be obtained when the sup-
ply of thorium provided by the thoria reduction pro-
cess just equals the loss by evaporation from the fila-
ment surface. In order to maintain the balance be-
tween the loss and the replacement of an active layer
of thorium, therefore, operation within a comparatively
natrow range of temperature is required.

The filament voltage corresponding to this tempera-
ture can best be determined for a specific application
by the tube designer. Unusually short filament life
may result from the operation of thoriated filaments
much below or much above this value.

Recent tests have been made which show that the
filament voltage of the GL-6251 tubes as applied in
the Type TF-3-A 50-KW High-Channel Television
Amplifier should be held as closely as possible to
5.25 volts for maximum filament life. It should be
noted that this is approximately 5% lower than the
nominal 5.5 volts indicated in the tube specification.
This voltage must be maintained as accurately as
possible, preferably within + 1%. In order to be sure
that this is done, the following steps should be taken:

1. The GL-6251 filament voltmeters in the Visual

and Aural Amplifiers should be accurately checked
with a standard meter, such as a calibrated G-E Type
DP-3AC Voltmeter or its equivalent, after installation
of the TF-5-A Amplifier. The filament voltmeters
supplied in the TF-5-A have an initial accuracy of
+ 2%. When calibrated, however, the zero can be off-
set slightly to provide much better accuracy at normal
operating voltage.

2. When checking meter accuracy, the actual tube
filament voltage should be measured by using long,
insulated test leads for the standard voltmeter in-
serted through the circuit cavity walls via the fila-
ment clamp holes to actually measure the voltage at

the filament clamps. The voltage at this point should
normally be only about 0.03 volt less than the filament
line voltage at the bypass points on top of the circuit
where the Transmitter voltmeters are connected.

3. With the REGulated LINE VOLTAGE adjusted
for 230 volts, choose the filament transformer taps as
described on page 31 to give the nearest possible
voltage on each tube to 5.25 volts. If the nearest tap
gives a filament voltage less than 5.2 voles, choose
the tap for the next higher voltage.

4. Maintain the REGulated LINE VOLTAGE as
nearly as possible to 230 volts during normal opera-
tion. This should be checked by the operator and
adjusted, if necessary, at regular intervals.

5. As tubes age, if there is evidence of decreas-
ing emission, the operation may be improved by in-
creasing the filament voltage slightly. In no event,
however, should the voltage be increased to a value
greater than 5.5 volts.

REDUCTION OF GL-6251 SCREEN DISSIPATION

Life experience with GL-6251 tubes indicates that
the possibility of internal grid shorts can be reduced
by operation that reduces the screen dissipation to a
minimum.  Although a value of 700 volts is shown
under TYPICAL METER READINGS on page 40 for
both Visual and Aural screen voltages, it has been
found that power can be maintained at a value con-
siderably less than this. In many instances the Aural
screen voltage may be as low as 500 volts, resulting
in a very substantial reduction of screen dissipation,
since the screen current is usually also somewhat
reduced. It is therefore recommended that the screen
voltage be reduced as much as possible, particularly
that of the Aural Amplifier, consistent with main-
tenance of the required output power.

When the resistance of the screen supply bleeder
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resistors, 7R18 and 8R58, is not low enough, the
screen rectifiers may tend to cut off, so that the
negative screen current of some GL-6251 tubes sup-
plies the screen voltage. Since 7RI18 and 8R58 are
tapped resistors, their resistance can be reduced
merely by use of a jumper wire to short out sufficient
sections of the resistor. However, in order not to
exceed dissipation on the resistor, do not exceed the
following voltages:

Maximum Screen

Supply Voltage (DC) Sections of Resistor in Use

850 v 10 (all)

765 v 9 (1 shorted out)
G680 v 8 (2 shorted out)
595 v 7 (3 shorted out)
510 v G (4 shorted out)

A means is also provided to balance the GI.-6251
screen currents in the Aural Amplifier in order to
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avoid excessive screen dissipation in the event of
appreciable unbalance. Tt will be noted that adjust-
ment of the SCREEN BALance potentiometer, 7R47,
changes the series screen resistance between the
tubes and, therefore, adjusts the screen voltage for
best current balance.  Adjustment of the screen
balance may affect the cathode balance to some ex-
tent. Adjust each of them until the best compromise
is made between cathode and screen current balances.

TYPE TT-36-A TRANSMITTER INTERCONNECTION
WITH TYPE TC-46-A CONSOLE

For interconnection of the Type TT-36-A Trans-
mitter, which consists of the Type TF-5-A Amplifier
and the Type TT-32-B 10-KW Transmitter used as the
driver, with the Type TC-46-A Television Transmitter
Control Console, refer to Fig. 81 following this
Supplement,

e,
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RECTIFIER 8 CONTROL CUBICLE
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NOTES

WIRING LABELED AS CABLES #),#2,#3 AND #4 SUPPLIED.

EXTERNAL TRANSMITTER START- CONNECT BETWEEN 2TBI-1 AND 2TBI-2.
EXTERNAL TRANSMITTER STOP- CONNECT BETWEEN 2TBI-2 AND 8l-3.
EXTERNAL TRANSMITTER START - INDICATING LIGHTS - CONNECT BETWEEN 2TBI-4

EXTERNAL TRANSMITTER STOP - INDICATING LIGHTS - CONNECT BETWEEN 2TELS AND GND.
EXTERNAL VISUAL EMERGENCY START - CONNECT BETWEEN 2TBIO-I AND 2TBIO-2.
EXTERNAL AURAL EMERGENCY START-CONNECT BETWEEN 2THI3-8 AND 2T813-7
JI5 VAC FOR CUBICLE LIGHTING-CONNECT BETWEEN 2TB7-1 AND 2TBT- 2

15 vAC FOR CRYSTAL HEATERS-CONNECT BETWEEN 2TB8-t3 AND 27B6
EXTERNAL SAFETY SWITCH IF USED- CONNECT BETWEEN 2788-15 AND ZTEB 16.
VISUAL REMOTE POWER LEVEL METER -CONNECT BETWEEN IT89-1 AND 1TB9-2,
AURAL REMOTE POWER LEVEL METER-CONNECT BETWEEN 3TB3-] AND 37B3-2
AURAL MODULATOR INPUT-CONNECT TO 3TBIO. SEE INSTRUCTION BOOK FOR
CONNEGTIONS.

VISUAL MODULATOR. INPUT BNC CONNECTOR - RG59/U.

VISUAL MODULATOR OUTPUT MONITOR, BNC CONNECTOR - RG59/U.

TO AURAL STATION MONITOR- TYPE N CONNECTOR-RGB/U CABLE.

T0 Z4-J2 SWEEP DETECTOR #! BEFORE VSB FILTER-RG59/U,

70 75-U2 SWEEP DETECTOR #2 AFTER VSB FILTER-RGES/U.

TO DIRECTIONAL COUPLER - TYPE N CONNECTOR-RGB/U.

TO Z4-7Bt-I.

TO 4EIOI- 40109-RG59/U.

T0 4EI0I - 44110 - RG59/U

T0 4E102-4 111 - RGE/U.

TO 4EI02 - 44112 - RG59/U.

THE SHORT CIRCUIT CURRENT CAPACITY OF THE POWER SOURCE TO WHICH
THIS EQUIPMENT 1S CONNEGTED SHOULD NOT EXGEED 10,000 AMP:

WIRING EXTERNAL TO THE TRANSMITTER CUBICLES MUST CONFORM IN SIZE,
INSULATION, OVERCURRENT PROTECTION, ETC TO THE REQUIREMENTS OF THE
LOCAL ELECTRIC WIRING CODE APPLICABLE TO THE INSTALLATIO
RECOMMENDATIONS MADE ON THIS DRAWING MAY HAVE T0 BE MODIFIEO T
MEET LOCAL ELECTRIC WIRING CODE REQUIREMENTS,

15 VOLTS FOR CABINET LIGHTS AND CONVENIENCE OUTLETS 7TB2-It & 7T82-12.
H5 VOLTS FOR CABINET {I1GHTS AND CONVENIENCE OUTLETS BTBI-II & 8T8I- 12,
15 VOLTS FOR CABINET LIGHTS AND CONVEN)ENCE OUTLETS 6T8I0-9 a sralo 0.
TO EXTERNAL INDICATING LIGHT "AMPL STOP " 7TB2-6 AND GROUND

TO EXTERNAL INDICATING LIGHT "AMPL START' 7T84-2 AND GROUND 5v Ac

TO EXTE AMPL S TART" CONNEGT BETWEEN 7TB4 e 7

NAL "AMPC STORY CONNECT BETWEEN T7TB. a

REMOVE CONNECTION BETWEEN §7810-4 AN STS 12 10, CONNEGT EXTERNAL

TO TRANSMISS(DN LINE PEAK RF DIODE {5TB2-2).
TO TRANSMISSION LINE SWEEP DETEGTOR RELAY #{ (5TBI 1) NOTE 49.
TO EXCITER OVERORIVE PROTECTIVE RHEOSTAT IF USE
{6TB4-1} NOTE 49.

DETECTOR,
MAKE CAELE 5Pt0 TO 7P2 SHORT AS POSSIBLE.
5412 B 541t ON AURAL REFLECTOMETER.
BJI ON SWEEP DETECTOR.
504 B 5J5 ON VIS REFLECTOMETER.
5.“3 ON AURAL RF TRANSMISSION LINE.

ON VISUAL RF TRANSMISSION LINE,

MAKE CABLE 5P1 TO 8PI5 SHORT AS POSSIBLE.
SWEEP DETECTOR #2 {5TB3-1) NOTE 49.
0 5J14 ON SWEEP DETECTOR #2.
TIE TERMINAL # 2 ON SWEEP DETECTORS TO ANY CONVENIENT GROUND.
5Ki-B4 CONNECTS TO §53-6 THROUGH NC CONTACT ON VSB DUMMY LOAD.
DISCONNECT WIRE FROM ITB8-3 TO 2TBB-3 IN CABLE 2,
TO TRANSMISSION LINE PEAK RF DIODE (5TB2-1).
IIBVAG METER LIGHTS ON CONTROL CONSOLE CONNECT TO 4TB3-(5 B 47B3-16.

!

2ODE WIRE SIZE SUGGESTED REFERENCE %

A |#6 AWG GND WIRE [GE SPEC S 274 STRANDED 600V
B [#10 AWG 600V i A7144687

C_|#16 AWG 600V | v » _A7144684

D__[#12 AWG 6KVRMS| = * _A7147320 %%

E_|#14 AWG 600V | » »_A7144685

GE SPEC NO'S HAVING A PREFIX “A" OR "K" ARE SYRACUSE NUMBERS

AND ARE FOR USE ONLY WHEN ORDERING WIRE ON TECHNICAL PRODUCTS
DEPARTMENT, ELECTRONICS DIVISION, SYRACUSE,NY.

SHIELD MUST BE GROUNDED AT BOTH ENDS OF SHIELDED-JACKETED WIRE -

STRIP SHIELD A MINIMUM OF 4 INCHES FROM END OF INSULATION EACH END.
FOR INSTRUCTIONS AND PARTS TO TERMINATE THIS WIRE ORDER PLA-7I504(2GI,

FOR DRIVER AND PLA-7150412G2 FOR AMPLIFIER AVAILABLE FROM
GE €O, SYRACUSE, NY.
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Fig. 1 Harmonic Filter, Model 4PY25F 1

INTRODUCTION

The General Electric Hammonic Filter (Fig. 1),
Model 4PY25F1 (comprising a 4PY31C1 Filter and
4PY30B1 Adapter), is designed for use with a VHF
50-kilowatt high-channel system (channels 7 through

13) to provide a high order of harmonic attenuation
with negligible attenuation in the television channel,
The Filter simply replaces a corresponding length
of transmission line and requires no adjustments.

TECHNICAL SUMMARY

ELECTRICAL
POWER

The Filter is designed for use with television
transmitters having a power output up to and includ-
ing 50 kilowatts (peak) when opetating into a trans-
mission line having a standing wave ratio no greater
than 1.10. The Model 4PY25F1 Filter has an average
power rating of 30 kilowatts,

FREQUENCY

The Model 4PY25F1 Filter is fixed-tuned for any
channel in the range of 174 to 216 megacycles (chan-
nels 7 through 13).

ATTENUATION

Harmonic attenuation is in excess of 60 db up to
and including the fifth harmonic. There are no
spurious pass bands in this range. Attenuation in
the pass band is negligible,

INPUT AND QUTPUT IMPEDANCE

50.0 ohms nominal, 6-1/8 inch line reduced by
Model 4PY30B1 Adapter (supplied) from 6-1/8 inch
to 3-1/8 inch, 50.0 ohm line,

STANDING WAYE RATIO

The VSWR is under 1.07 over the specified chan-
nel, Note that the VSWR will not exceed 1.15 for the
balance of the channels in the range of channels 7
through 13.

PHYSICAL DIMENSIONS

The length of the Filter from flange to flange
(adapters included) is 60 inches. Refer to Fig. 2.

f 3
{ ]
| H
indino
60.00 REF.
INPUT
E l
A
50N FLANGE

FOR 3-1/8 LINE UHF
TO FIT 1,231 1.D.

INNER CONDUCTOR

Fig. 2 Outline Drawing (A-7143976)
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Fig.3 Internal Arrangement of Filter Sections

[

(A-7991291, Sheet 2)

INSTALLATION

The Model 4PY25F1 Filter is designed to be in-
serted in a standard 3-1/8 inch, 50.0-ohm transmis-
sion line (using adapters supplied) between the
transmitter and the antenna, If used beyond the di-
plexer, one unit is required for each transmission
line and should be located as close to the diplexer
as possible, If used between the transmitter and the
diplexer, one unit each is required in the visual and

aural lines, UHF flange-type connectors with UHF
bullet connectors and *O” rings are provided, The
Filter is air tight but will pass air as required in a
pressurized system.

Te install the unit, simply replace a section of
transmission line with the Filter and make connec-
tions in the standard manner, In the installation ob-
serve the INPUT and OUTPUT markings on the Filter.

OPERATING NOTES

The temperatureriseof the Filter is slightly greater

No adjustments of the Filter are required in the

than that of the standard transmission line, Forced field, Replacement of the unit is made in terms of
air cooling is not required, the whole assembly.
THEORY

The Filter consists of a series of constant-K
type mid-sections with a constant-K' half-section at
the input and the output to provide an impedance
match tothe 50-ohm transmission line, The constant-K
sections have been designed according to conven-
tional filter theory and assembled as shown in Fig.
3; the equivalent electrical circuit is shown in Fig.
4., The mid-sections have a cutoff frequency of 220
megacycles, while the half-sections are designed
with a slightly higher cutoff frequency to provide a
good impedance match over the range of 174 to 216
megacycles,

Li L2 L3

The L and C circuit elements are made up of
A section of
low Z, line is used for C, while a section of high Z
line is used for L, as illustrated by Fig. 3.

lengths of coaxial transmission line,

The Filter has a VSWR under 1.15 for the frequen-
cy range of 174 to 216 megacycles, During test of
the unit, the positions of the C sections are adjusted
slightly to obtain a VSWR under 1.07 for a specified
customer’s channel. The Filter will still operate
over the entite range of channels 7 through 13 but
will give best performance on the specified channel,

L4 L6

LS

)
/1

)|

-
[

-

C3 C4 CS5

®

&

{A-7991291, Sheet 2)

Fig. 4 Equivalent Electrical Circuit
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3/8" PIPE INLET
172" PIPE OUTLET

FLOW REGULATOR
WITH STRAINER

WATER-COOLED LOAD
G-E DWG. C-7774(47-PI

Fig. 1 Vestigial-Sideband Filter, PL-7776403-G1 (6-1495)

TO ANTENNA
DRY NITROGEN FITTING
(1/4" FLARE

TO VISUAL TRANSMITTER

INTRODUCTION

The General Electric Vestigial-Sideband
Filter (Figs. 1 and 2), PL-7776403-Gl,
-G2, is a constant-impedance device designed
to add to the response characteristic of a
television transmitter operating in the range
of channels 7 through 13 a sufficient ad-
ditional attenuation such that the over-all
characteristic will comply with the FCC
gpecification for lower-sideband attenuation.

The Vestigial-Sideband Filter identified as
PL-7776403-G1 (Fig. 1) is used with and
supplied as part of the General Electric
50-KW High-Channel Television Amplifier,
Model 4TF5A2, The Filter identified as
PL-7776403-G2 (Fig. 2) is used with and
supplied as part of the General Electric
10-KW High~Channel Television Transmit-
ter, Model 4TT32B3,

TECHNICAL SUMMARY

Electrical

Power Rating: The Group 1 Filter is de-
signed to accept 50 Kkilowatts (peak) of
visual power; the Group 2, 20 kilowatts.

VSWR: The input VSWR is 1.1 or under at
the visual carrier and the visual pass band.

RF Connections: The input and output are
3-1/8 inch, 50-ohm coaxial transmission line.

1
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TO ANTENNA

AIR-COOLED LOAD
G-E DWG. 8-7487303-P2

VESTIGIAL-SIDEBAND FILTER

DRY NITROGEN CONNECTION

TO VISUAL TRANSMITTER

Fig. 2 Vestigial-Sideband Filter, PL-7776403-G2 (6-1494)

Lower Sideband Attenuation: The unit is de-
signed fo complement the transmitter re-
sponse go that the over-all system response
will meet FCC and RETMA specifications.

Insertion Loss: The ingertion loss at the
visual carrier freguency is in the order of

Pressurization: The filter is so designed
that the cavities only may be pressurized.
It is recommended that dry nitrogen at
about one pound per square inch be main-
tained in the cavities.

0.2 db. Of this loss, about 0.1 db is mis-  Dimensions:
match loss and corresponds to the VSWR of . .
1.1. The remaining loss results from loss Over-all 112 inches maximum, plus
in the cavities. Length: 12 inches for removing
cavity caps
: Width: 54 inches maximurm
Mechanical Height: 60 inches maximum for
The Vestigial-Sideband Filter is manu- Group 1 Filter
factured for operation on a specified chan- 36 inches maximum for
nel in the VHF high-channel range of 174 Group 2 Filter
to 216 megacycles. Weight: Approximately 1000 pounds
INSTALLATION

The VSB Filter is designed for floor or
platform mounting. The final mounting of the
Filter at the installation should not be de-
signed until the delivery of the unit, since
all dimensions are subject to change in final
assembly and test.

When the Filter is received, it should be
examined for any damage which may have
occurred during shipment,

2

Install the Filter close to the transmitter
and preceding the diplexer. It is recommend-
ed that a harmonic filter (the G-E Model
4PY25F1 Harmonic Filter for the G-F 50-KW
Amplifier, Model 4TF5A2, and the G-E Model
4PY1F1 Harmonic Filter for the G-E 10-EKW
Transmitter, Model 4TT32B3) be installed
between the transmitter and the VSB Filtfer,
Adequate clearance should be allowed for ac-
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VESTIGIAL-SIDEBAND FILTER

\% DIA B2° CSK

11]
la DEEP - 3 HOLES

Fig. 3 Top View of Mounting Foot
(A-7991275)

cess to the tuning adjustments. Itis desirable
to arrange the plumbing to the input and out-
put terminals in such a way that the 3-1/8
inch coaxial lines may he disconnected and
test equipment connected in their place. Fig. 3
shows the dimensions of the mounting foot
used for the supporting frame of the Filter,

The loads supplied with the Filter may be
removed to some other point in the instal-
lation as long as they remain in the proper
orientation. The water-cooled load supplied
with the Group 1 Filter (water flow of one

EBI-3389

gallon per minute) must be mounted in a
vertical position with the water connections
on top. The fins of the air-cooled load sup-
plied with the Group 2 Filter must be ina
vertical plane. Fig. 4 is a dimensional view
of the flow regulator with strainer used with
the water-cooled load (see Fig. 1}.

If wall or ceiling mounting of the Filter is
desired, it is recommended that the unit be
mounted in a horizontal position on a pair of
supporting members hung from the ceiling.

Care should be taken to see that theunit is
adequately ventilated.

-é-ll
8 IPS

-I_Il
L 48 o

Fig. 4 Dimensional View of Flow Regulator
with Strainer (A-7991275)

OPERATION

The V8B Filter is adjusted at the factory
for the customer's allocated channel of op-
eration, After it has been installed and con-
nections made, the Filter tuning should be
checked by a field engineer from the Gen-
eral Electric Company before power is ap-
plied, Should retuning of the Filter become
necessary, it should be done only by a General
Electric field representative who has the nec-

essary training and equipment to make the
adjustments.

The Filter should not be pressurized with
nitrogen in excess of 10 pounds per square
inch. The dry nitrogen connection is a 1/4-
inch flare fitting; it is recommended that the
tubing connected to this point be 1/4-inch
copper. A pressure relief valve set at 15
pounds per square inch is supplied.

THEORY

The Vestigial-Sideband Filter is a con-
stant-impedance device designed to add suf-
ficient attenuation to the transmitter refer-
ence characteristic so thatthe over-all char-
acteristic will meet the FCC specification for
lower-sideband attenuation.

The band reject characteristic is obtained
by the use of two filters, each tuned in an
identical fashion and connecfed in parallel
by the use of two hybridrings. Refer to Fig. 5.

Power incident at the visual input at the
pass frequencies, thatis, the visual passband,
divides equally between the two lines con-
taining the filters and enters the output ring.
In the output ring this power re-combines and
leaves at the antenna terminal. The fourth
terminal of the output ring is isolated by
about 30 to 40 db and is merely capped. Any
power reflected from the antenna retraces the
same path and returns to the transmitter. This

3




EBI-3389 VESTIGIAL-SIDEBAND FILTER
TO TERMINATION TO ANTENNA
FILTER |
INPUT QUTPUT
RING RING
FILTER 2
VISUAL INPUT BLANK

Fig. 5 Diagram of Basic VSB Filter Circuit (A-7991275)

may resultina ghost, but the trouble is caused
by antenna mismatch and cannotbe corrected
by the Filter. :

Power incident at the visual input at the re-
ject frequencies, that is, the vestigial side-
band, divides equally between the two lines
containing the filters and is reflected by the
filters to the input ring. This power re-com-
bines in the input ring and leaves at the
terminal that is terminated and is dissipated
in the termination. Since all power entering
the visual input is accepted and passed either
to the antenna terminal or tothetermination,
the device is said to be a constant-impedance
device. Note that power in the pass band that
is reflected by the filters because of the mis-
match of the Filter itself is also dissipated
in the termination.

The termination of the Group 1 Filter is a
water-cooled wattmeter rated at 6 kilowatts
continuous, The termination of the Group 2
Filter is an air-cooled wattmeter rated at 600

watts continuous, The manufacturer's speci-
fication for VSWR is 1.1 maximum. Any power
reflected from this termination will retrace
the same path and appear at the visual input
terminal and will be reflected through the
Filter back again to the termination.

The individual filter consists of two cavities
and a hybrid ring. Each cavity is a double-
tuned cavity. The response of one cavity is
added in quadrature to that of the other double-
tuned cavity sothat the reactance slopes com-
pensate on the high-frequency side to give the
desired cutoff from -0.75 me to -1.25 mcand
to provide an impedance match at the visual
frequency. The coupling of the cavities tothe
hybrid ring is loose enough to keep the con-
ductance at the visual frequency small, This
is required in order to prevent excessive in-
sertion loss at the visual frequency; the
coupling, however, is sufficiently tight to pro-
vide the required attenuation in the reject
band.
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INSTALLATION and OPERATING INSTRUCTIONS
' for
MOTORPUMP TYPES JCS and GS SHAFT SEAL

Type JCS and GS shaft seals are supplied as standard
equipment in KRVS, KRVSP and RVNP pumps. Seals can
be furnished from stock for installation in other pumps of
the RV line which are normally equipped with packed type
stuffing boxes. For commercial reasons secals of two makes
are stocked and, although they are fully interchangeable
basic physical dimensions and materials, they are designated
as types JCS and GS for shop identification and record
purposes-—8Sectional assembly drawings of each seal type are
shown. Ingersoll-Rand will furnish either type seal at their
option depending on availability at time it is required.

S

W

Tryza-t

KRVS Assembly

SERVICE
JCS and GS Shaft Seals are intended for use on the CAM-
ERON Motorpump for handling relatively clear liquids
which will not destroy Hycar or Neoprene sealing members.
Stock Seals are furnished of materials to give service com-
mensurate with that of the pumps in which they are used.
Stock Scal materials follow:

Part Reg. Fitted Iron Bronze
Floating Seat Bronze Ni-Resist Ceramic
Rotating
Washer Carbon Carbon Carbon
Spring Stainless Stainless Stainless
Retainer Brass " Steel Brass
Packing Ring Neoprene Hycar Hycar
Bellows Neoprene Hycar Hycar

Do not use regular fitted seals on hydrocarbons such as
gasoline, etc.

Stock Seals may be used for vacuum service up to 20" Hg.
on the Stuffing Box, and for pressures up to 75 P.S.1.G.

Normal temperature limits range from minus 30° to plus
180°F. When handling abnormal liquids such as strong acids
or alkalies, the maximum operating temperature must be
limited. Refer to Ingersoll-Rand for recommendations.

CONSTRUCTION
JC8 and GS shaft seals arc precision equipment and as

93284
TYPE - GS

TYPE-JCS

RETAMNER GASKET
GASKET -

GLAND PLATE
PAGKING RING
FLOATING SEAL

74311-B \ /
\

I EJ
T
SEAL RETAINER SHAFT SLEEVE

SPRING_J ROTATING WASHER
SYNTHETIC RUBBER SEAL

RV Assembly

such should be handled accordingly. Refer to the cut show-
ing installation of this seal in the Motorpump, Sealing takes
place between the floating seat and a carbon rotating washer.
Through the proper choice of materials for the floating face
it is possible to maintain highly polished rubbing surfaces
and thus insure a tight seal. The carbon rotating face is
sealed against leakage along the shaft by a synthetic rubber
sealing ring which is held in place by the retainer. Because
of the use of synthetic rubber at this point it is evident
that the unit is very flexible and the rotating washer is prac-
tically sell aligning, A spring provides the thrust necessary
to maintain the proper contact between the sealing faces.

ASSEMBLY—RV PUMPS

Seals may be instalied in pumps already in the field or
may be furnished in new pumps. For installation in the
field in pumps having 114" O,D, Shaft Sleeves, the original
standard Sleeves may be used if not worn below 1.122" 0.D.
at any point of contact with the synthetic rubber seal. (See
cut). For pumps having larger Shaft Sleeves, a special Sleeve
is furnished. With the exception of the IMRVIN Model A
pump, all standard pump stuffing boxes will accommodate
these seals. Before inserting this seal in a IMRVN Model A
pump, the box must be bored through at the original diameter.

With the 114" Seal, a separate retaining ring is furnished,
and, as shown in cut, a setting of 1194," from outside of
Gland must be made. To obtain this setting, the Stuffing




Box and Shaft Sleeve are placed in their proper location on
the pump, A line is scribed on the Shaft Sleeve directly
under end of the Stuffing Box. The Stuffing Box is then
removed and Seal parts—Gland and Gasket, put on the
Sleeve in the relationship shown in the cut. The retaining
ring may then be set 119%" from the scribed mark on the
Shaft Sleeve. After locating retaining ring, set screws should
be firmly tightened and threads “peened over”. Pump may
then be assembled.

With Sleeves larger than 114" 0,D., seal setting is auto-
matically established by the shoulder machined on the special
Shaft Sleeve furnished. This sleeve has a smaller diameter
than that used in a packed box and the keyway is omitted.
As there is little frictional drag from the seal, the omis-
sion of the shaft sleeve key is satisfactory.

Details of assembly and disassembly of each particular
pump are given in pump instruction manual 7720-E, 7721-E
and 7758-B. Before assembling the seal in a pump all parts
should be thoroughly cleaned. The rubber packing ring and
floating seat should Dbe installed in the gland plate before
assembly on the shaft sleeve. Oil the rubber portion and be
sure the Hoating seat is firmly and squarely in place. Avoid
cramping and distorting the seating surface.

Be sure shaft on which seal is placed is polished clean and
free from any foreign material. Oil shaft so that portion of
seal fitting snuggly to shaft can be pushed over it to location
without undue force, The seal should be pushed on the shaft
sleeve until the ends of the spring rest firmly against the -
supporting shoulders en the sealing member and the retainer.

RETRNER ——

Final compression of the spring takes place when the gland-
is bolted in place. The sealing faces will then automatically
establish themselves in the correct operating position.

After mounting the seal on the shaft sleeve, the pump may
be reassembled using particular care not to mar the sealing
surfaces. Faces should be carefully cleaned before they are
brought in contact. Qil should be placed on the rubbing sur-
faces to avoid abrasion of seat and washer faces when starting.

The use of the Seal in a dead ended box is not recommended.
A small circulation thru and around the seal should be pro-
vided to prevent excessive temperatures at the seal. ‘'All
RV heavy duty pumps, having cored internal seal passages,
are shipped with a special fixed orifice type internal seal when
a mechanical seal is used. The fixed orifice will allow passage
of sufficient liquid for best seal operation. In ordering seal
parts for conversion from packed stuffing box in the field,
a fixed orifice bushing should be specified.” On the RVN
standard duty it is suggested that the external seal connec-
tion be piped to one of the vents on the casing. If the liquid
has dirt in suspension, a suitable strainer in this line will
contribute to longer seal life. On KRVS pumps, to prevent
air binding and dry seal operation, the V4’ pipe plug in the
supporting head should be unscrewed to vent air from the
seal chamber when starting.

After pumps have been in service they should not be
drained and allowed to stand dry for extended periods. Pumps
should be kept full of liquid to avoid shrinkage of synthetic
members in seals. This applies particularly on hydrocarbon
service.
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ASSEMBLY: KRVS PUMPS

On this pump the seal is assembled on the impeller hub
instead of a shaft sleeve. The floating seat is pressed into the
supporting head instead of the gland plate. The technique
of installation ig the same as described above. Details of the
assembly of the KRVS pump is covered in Form 7707E.

OPERATION
The seals may leak a few drops per minute when just
started, but this should stop after a few hours operation.
Vent seal chamber on KRVS pumps when starting,
Excessive seal leakage may be due to improper assembly,
worn sealing faces, improper sealing ring fit, broken carbon
ring, etc.

BELLOWS
SPRING

The compression of the friction rings should take care of
any wear that occurs over an extended period. | If excessive
wear is encountered, it may be due to the following:

1. Corrosion of seal faces due to character of liquid pumped.

2. Excessive amounts of abrasive material in liquid causing
an accumulation around the rotating assembly which
results in faces opening up and allowing grit between
them,

3. Improper spring load caused by spring itself or improper
setting of retaining ring. )

4, Dry seal operation and subsequent scoring of scal faces
due to improper venting or circulation through seal
chamber,

11 BROADWAY IngerSOII-Rand NEW YORK 4, N. Y.

CAMERON PUMP DIVISION




GL-6251
ET-T1165

Page 1
12-54

DESCRIPTION AND RATING

TETRODE

25.KILOWATTS VHF TELEVISION QUTPUT

VHF TETRODE
GROUNDED-GRID CIRCUITS

The GL-6251 is a four-electrode, water-and-
forced-air-cooled transmitting tube for use as a
power amplifier or oscillator in grounded-grid cir-
cuits with both grids maintained at radio-fre-
quency ground potential. The output circuit is
connected between the anode and the screen grid.
The anode is capable of dissipating twenty-five
kilowatts. The cathode is a thoriated-tungsten
filament. Maximum ratings apply up to 220 mega-
cycles,

In Class B grounded-grid broadband television
amplifier service this tube has a useful synchroniz-

WATER COOLED
METAL AND CERAMIC
GAIN IN EXCESS OF 10

ing peak-power output of twenty-five kilowatts at
920 megacycies. Because of its ratings, the tube is
also well adapted to use in dielectric-heating equip-
ment.

High operating efficiency is assured because of
the close spacing of the tube electrodes, the ring-
seal construction, and the low-loss factor due to
the silver-plated external parts and the ceramic
insulator. The ring-seal design permits quick plug-
in instaliation. In addition, the grounded-grid
construction eliminates the necessity for neutraliza-
tion in a properly designed circuit.

GENERAL@D ELECTRIC

Supersedes ET-T1040 dated 2-54
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TECHNICAL INFORMATION
GENERAL
Electrlcal Minimum Bogey Muoaximum
Filament Voltage. . .......... ... ... ... ... .. . . . 5.25 8.5 5.75 Volts
Filament Currentat 5.5 Volts........... .. ... ... ... ... .. ... R 190 ..., Amperes
Filament Starting Current. ... ... ... ... ... ... . ... e L 360 Amperes
Filament Cold Resistance. . .............. ... ... ... .c..... R 0.004 Ohms
Filament Heating Time. . ... ... 0 oo 30 Seconds
Amplification Factor, G; to G,
E,=1000 Volis, I,=0.1 Amperes.......................... AR 20 e
Peak Cathode Current™. .. ... ... .. ... . ... .. ... ... 30 Amperes
Direct Interelectrode Capacitances
Grounded-Grid Circuit
Cathode-Platef. .. ... ... .. ... . ... . . . .. . . e 0.06 uuf
TP, e e e e e 75 uuf
O DU . e e S 27 puf
Mechanical
Mounting Position—Vertical
Net Weight, approrimate. ... . i i e e e e 15 Pounds
Thermul
Type of Cooling—Water and Forced Air
Water Cooling
Water Flow
ANIOAE, o e e 12 Min Gallons per Minute
W ater PreSSUIE. . . o, ettt e e e e 80 Max Pounds per Square Inch
Pressure Drop at Rated Flow. . ... ... ... . . . i 13 Pounds per Sguare Inch
Outlet Water Temperatlre. . . ...t e i 70 Max C
Air Cooling
Air Flow
Anode Seal. . . ... 30 Min Cubic Feet per Minute
Filament Seal. .. ..o e 15 Min Cubic Feet per Minute
Grid-to-Grid Seal. . .. ... . 10 Min Cubic Feet per Minute
Ceramic TemMPerablire, , ., .. ..ottt e e e e 200 Max C
MAXIMUM RATINGS AND TYPICAL OPERATION
RADIO-FREQUENCY AMPLIFIER—CLASS B TELEVISION SERVICE
Synchronizing-Level Conditions Per Tube Unless Otherwise Specified
Maximum Ratings, Abselute Values
DC Plate Voltage. ... ..o e 7000 Max Voits
@ DC Grid-No. 2 Voltage . . .. .. oottt et e e e 750 Max Volts
DC Plate CUFTEIE. o\ttt et e et e e e e e 8 Max Amperes
Plate Input. . ... e 50 Max Kilowatts
@ Grid-No. 2 Inputl. ... o 350 Max Watts
ODC Grid-INo, 2 CUTTeIt. o et e e e e e e e 0.250 Max Amperes
Plate Digsipation ., . ...t e e 25 Max Kilowatts
Grid-No, 1 DHssipation. . . ... ... .t e e e 150 Max Watts
ODC Grid-No. 1 Current. .. ... vivn e ie e iiieiiarein e ..0.7 Max Amperes
Typical Operation=—Grounded-Grid Circuit up to 216 Megacycles
Bandwidth 7 Megacycles, 1 Decibel Voltage
& DC Plate Voltage. ... . o e s 6800 Volts
® DC Grid-WNo. 2 Voltage. .. ... ... . . 700 Volts
@ DC Grid-No. 1 Voltage. . ... o e —20 Volts
Peak RF Plate Voltage
@ Synchronizing Level. ... ... . 4800 Volts
@ Pedestal Level. ... ... .. . e 3600 Volts
Peak RF Driving Voltage .
@ Synchronizing Level.. ... ... . ... .. .. . . 350 Volts
@ Pedestal Level. ... ... 250 Volts
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TECHNICAL INFORMATION (CONT'D)

Typical Operation (Cont'd)
DC Plate Current

@ Synchronizing Level. . .. ... . i e s 7.5 Amperes
B Pedestal Level. . . e e e 5.8 Amperes
DC Grid-INo. 2 Current. .. e 0.05 Amperes

@ Pedestal Level§
DC Grid-No, 1 Current

@ Synchronizing Level. . . ... . e 0.90 Amperes
B Pedestal Level. .. ... 0.55 Amperes
Driving Power at Tube, approximate

® Synchronizing Level. . ..o e 2.3 Kilowatts
@ Pedestal Level. ... e e e s 1.3 Kilowatts
Power Qutput, approximate

@ Synchronizing Levelm. ... . 25 Kilowatts
© Pedestal Levelar. . ... o 15 Kilowatts

*

Maximum usable cathode current (plate current plus current to each grid) for any condition of operation.
Measured with 12-inch diameter flat metal disk attached to the screen-grid terminal and grounded.

Calculated from characteristic curve only. This value includes dissipation transferred from driving power. Maximum allow-
able screen input as indicated by measured DC current and voltage is much lower because of secondary screen emission.

May vary considerably due to siight changes in load impedance. Negative values of screen current are frequently encountered.
« Useful power output including power transferred from driver stage.
@ Denotes a change. ODenoctes an addition.
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EBI-3295

INDEX

Adapters, designation, 10

Aural Amplifier (see Figs., 13, 14, 15)

description, 15

designation, cubicle, 9

detector (see sweep diode)

emergency starting, 66

filament transformer taps, 31

frequency, carrier, 1

general instructions, 40, 41

GL-6251 filament 1ife, 123

harmonic titter, 10, insert EBI-3310

initial operation, 32, 33, 35, 36

input citcuit, 69, Figs. 57, 58

input impedance, 1

Ioad impedance required, 1

meter readings, 40

neutralization, 32, 33

noise level, 9

outlet, convenience, 9, 10, 11

power amplifier, RF output, 1, 68, 69
driving power required, 1

reactor, designation, 9, Fig, 7

reduction of GL-6251 screen dissipation, 123

reflectometer, designation, 10, Fig. 4

routine operation, 40

simultaneous operation, 39, 40

specifications, electrical, I, 9

sweep diode (detector), designation, 10, Fig, 5

sweep generator, 69, 70, 71, Fig, 59, 60

theory and circuit analysis, 54 thru 61

tube complement, 9 ]

tube installation, 24, 26, 27, Figs. 30, 31, 32

Cavity, construction, 48, Figs. 49 thru 55

Circuit Breaker {5K1)
designation, 10, Fig. 6, inserts GEH-1807, GEH-3500

Circuit Breaker (581), 5
designation, 10

Connector, designation, 10
Construction, 10
Convenience outlets, 10, 11

Cooling System - Air
blowers, installation, Fig. 4
description, 15

Cooling System — Water

designation, 10 )

flow vs. pressure, Fig, 33

flushing, 47

heat exchan ger, designation, 9, Fig, 6, inserts Form 7674F,
Form 7720E _

installation, 23, 24,122, Figs. 28, 29

solvents in, 47

strainer, designation, 10, Fig, 6

tank, designation, 9, Fig 6

water pump, Fig. 6

Delta-Wye Switch, designation, 10, Fig, 5
Drawings and symbols
description, 17
Emergency starting, 66
.External equipment, 17

Frequency, carrier, 1

Installation, 17, 20, 23
external safety switch, 28
50-cycle operation, 24
filter reactors 5L7 and 5L8, 122
ipitial lubrication, 29
interlocks with driving transmiteer, 27, 121
location of equipment, 20
main plate transformer 5T1, 122
output tuning assembly, 23, Figs. 22, 23, 24, 25, 26
plumbing, 23, 24, Figs. 28, 29
remote meters, 28
suggested station layout, Figs. 8 and 21
terminal board location, Fig. 3
transmission-line elements, Fig. 27
tube installation, 24, 26, 27, Figs. 30, 31, 32
wiring, 23, Figs. 27, 61, 81

Line Stretcher, Input
Designation, 10, Fig, 4

Lubrication, initial, 29
Lubrication, routine, 45

Maintenance, preventive, 42 thru 48
air filters, 45
blowers, 45
daily, 42
general, 42
GL-6251 filament life, 123
painted surfaces, 122
Powerstat, 45
pump, 45
reduction of GL-6251 screen dissipation, 123
semi-annual, 45
solvents, use of, 47
targets, 47
water system, 47, 122
weekly, 43

Meter readings, 40

Operation
preparation for use, 29 thru 40

Physical dimensions, 3

Power requirements {a-c), 9
description, 17

Protective gaps, 28, 29
Quarter-Phasing, 33, 35, Figs. 38, 39, 40, 41

Rectifier and Control, {see Figs. 16 thru 21)
description, 15
designation, cubicle, 9
high-volitage rectifier, 72
outlets, convenience, 10
switches, grounding, 21
theory and circuit analysis, 51, 52, 53, 54, 64, G5, 66, 67
tubes, 9, 24, 26, 27, Figs. 30, 31, 32

Reflectometer, 4, 10, 40 (see Auml or Visual section)
Replacement Pams, 48

Resistor box, designation, 10, Fig. 5

Routine Operation, 40

Safety, ii
inspection, 41, 42

Simultaneous operation, 39, 40

Sweep Diodes, (see Aural or Visual section)

{Rev. 5/57)




EBI-3295 50.KW TEL.EVISION AMPLIFIER

Theory and Circuit Analysis, 51 thru 72 meter readings, 40
neuttalization, 32, 33

Transformer, Plate, designation, 9, Figs. 7, 38, 74 noise level, 9

Tubes, 9, 24, 26, 27, Figs. 30, 31, 32, insert ET-T1060 outlet, convenience, 9, 10, 11
power amplifier, RF output, 1, 68, 69
Visual Amplifier (see Figs. 9, 10, L1, 12) driving power required, 1
correct loading, 121 reactor, designation, 9, Fig, 7
desecription, 12 reduction of GL-6251 screen dissipation, 122
designation, cubicle, 9 reflectometer, designation, 10, Fig, 4 ’
detector (see sweep diode) routine operation, 40
emetgency starting, 66 simultaneous operation, 39, 40
filament transformer taps, 31 specifications, electrical, 1, 9
frequency, carrier, 1 sweep diode (detector), designation, 10, Fig. 5
general instructions, 40, 41 sweep generator, 69, 70, 71, Figs. 59, 60
GL-6251 filament life, 123 theory and circuit analysis, 62, 63, G4, 67, 6B
harmonic filter tubes, 9, Figs. 30, 31, 32
designation, 10, insert EBI-3310 installation 24, 26, 27
initial operation, 37, 38, 39 vestigial sideband, insert EBI-3389
input circuit, 69, Figs. 57, 58 designation, 10
input impedance, 1 lower, 1
load impedance required, 1 upper, 1

(Rev, 5/57)
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Small-motor Service Station Plan

LIST OF G-E AUTHORIZED SMALL-MOTOR SERVICE STATIONS (Continued)

Oklahoma

Oklahoma City
Tulsa

Oregon

Coos Bay
Eugene
Klamath Falls
Medford
Portland
Roseburg

Pennsylvania

Allentown
Altoona
Bradford
DuBois

Erie
Johnstown
Philadelphia
Pittsburgh
Reading
Scranton
Williamsport
York

Rhode Island

Pawtucket
Providence

Hacket Elec. Co., 602 N, Douglas
Dodge Elec. Co., 211 $. Lansing

Marsh Field Elec. Co., 285 S. Broadway

Bishop Elec. Co., 1991 W, 6th Ave.

Hahn Elec. Co., 735 Commercial St.

Gage Electric Motor Serv. Inc,, 112 N, Front St.
G.E. Service Shop, Swan Island

Industrial Elec. Service Co., 118 S, Stephens St.

Curio Elec. Co., 825 S, 5th St

Blair Elec. Co., 3108 Pleasant Valley Blvd.
Bovaird and Co., 181 Main St.

Keystone Elec. Mtr., 51 Delaware St,
G.E. Serv. Shop, 525 French St.

G.E. Service Shop, 841 Oak St.

G.E. Service Shop, 429 N. Seventh St.
G.E. Service Shop, 6519 Penn, Ave.
General Engng. Co., Inc,, 813 Walnut St.
Scranton Elec. Const. Co., 420 Dix Court
Prior and Sallada Co., Inc., 231 Pine St.
G.E. Service Shop, 54 N, Harrison St

New England Mach. & Elec. Co., 77 Bayley
J & H Elec. Co., 200 Richmond St.

South Carolina

Columbia

South Dakota

Aberdeen
Rapid City
Sioux Falls

Tennessee

Chattanooga
Kingsport
Knoxvilie
Memphis
Nashville

Rotureau Elec. Co., 1823 Main $t.

Nelson Auto Elec. Co., 309 S. First St.
Industrial Elec. Supply Co., 2332 W. Main St.
Madlloy Electric Mtr. Rep., 307 E. 12th St.

Chottanooga Arm. Wks,, Inc.,, 1215 Duncan Ave.
Kingsport Arm. & Mtr. Wks, Inc,, 323~325 E. Market 8t,
Tenn. Elec. Mtr. Serv., 109 Jennings Ave.

Tri-State Arm. & Elec. Wks,, 321 E. Butler

Nashviile Arm. Wks., 303 8th Ave. South

SERVICE IN

In Canada, any requests for in-warranty service can be
referred to the following addresses where shipping in-
formation for inoperative motors can be obtained. For serv-
ice on fractional-hp shaded-pole motors in Canada, refer
to the device manufacturer,

For shipping instructions for in-warranty service repairs,
address requests to:

Product Service Manager
Wholesale Division
Canadian General Electric Company, Ltd.

at the following locations*:

Alberta

Calgary
Edmonton

502 11th Ave,, West
10147 104th St.

British Columbia

Yancouver
Victoria

Manitoba
Winnipeg

1095 Pender St., West
711 Broughton Si.

265 Notre Dame Ave., West (for motors through 40 frame)
945 St. James St. (for motors above 6Q frame)

Texas

Amarillo
Corpus Christ
Dallas

El Paso

Fort Worth
Houston
fongview
Lubbock
Marshal
McAllen

San Antonio
Wichita Falls

Utah
Salt Lake City
Virginia
Norfolk

Richmond
Roanocke

Washington

Bellingham
Ephrata
Everett

Mount Vernon
Pasco

Seattle
Spokane
Tacoma
Walla Walla
W enatches

West Virginia
Charleston

Wisconsin

Appleton
La Crosse
Madison
Milwaukee
Wausau

Wyoming

Casper

CANADA

C & S Elec. Co., 1717 E. 10th St,

Bradiey Mtr. & Arm. Wks., 1920 N. Port Ave.
G.E. Service Shop, 3202 Manor Way

Elec. Mtr, Co., 1517 W yoming St.

Central Elec. Co., 712 N, Main St.

G.E. Serv. Shop, 5534 Harvey Wilson Dr,
Longview Elec, Motor Co., 317 E. Cotton St,
Lubbock Elec. Co., 1944 Texas Ave.

Rudd Mtr. Co., 109 E. Burleson St.

McAllen Armature Works, 1306 Chicago Ave.
San Ant. Arm. Wks., Inc., 637 N. Flores St.
United Elec. Serv. Co., 11th & Scott Sts.

G.E. Serv, Shop, 301 8. Seventh West St.

Caddell Elec. Co., 245 Court St.
G.E. Service Shop, 1403 Ingram Ave,
Riles Arm, Winding, 521 Rorer Ave., S.W.

Mac & Mac Elec,, 1310 Indian St.

Gardner Elec,, 1007 B, S.W.

Indust. Elec. Supply Co., 2701 Hewitt Ave,

Mount Vernon Elec. Motor Serv,, 819 Cleveland $1
Tri-Co. Elec. Works, Inc., Indiana and ““A’* Sts,
G.E. Service Shop, 3422 First Ave,, S.

G.E. Service Shop, S. 155 Sherman St.

Stone & Trobridge, 21st & Jefferson

Harold Elec. Co., 211 E. Alder St.

Pacific Elec. Sery.,, 7422 5. Wenatchee Ave,

G.E. Service Shop, 306 McCorkle Ave,

G.E. Serv. Shop, County Highway P
Lackore Elec. Mtr. Rep., Inc,, 201 Main St.
Elec. Mtr, Serv. Co., 323 E. Wilson St.
G.E. Serv. Shop, 240 W. St. Paul Ave.
Snapp Elec. Wks., 416 Grand Ave.

Elec. Serv. Co,, 1120 East B St.

New Brunswick

St. John 101 Germain St., P.O. Box 340
Newfoundland
St. John's 434 Water St, PO, Box 134

Nova Scotia
Halifax

Ontario

Fort William
Hamilton
London

New Leskeard
Ottawa
Sudbury
Toronto
Windsor

Quebec

Montreal
Quebec City
Sherbrooke
Trois Rivieres

Saskatchewan

Regina
Saskatoon

129 Hollis St., P.O. Box 440

1034 memorial Ave.

100 James St., South

174 King St.

Whitewood Ave,, P.O. Box 760
172 Richmond Rd., P.O, Dist, 4
164 Elm St., P.O. Box 398
1350 Castlefield Ave.

180 Church St.

1000 Beaver Hall Hill, P.O. Box 340
130 St. Dominique St,, P.O. Box 1545
33 Belvidere St., South, P.O. Box 743
2369 Royale St., P.O. Box 1087

1850 Cornwall St.
401 2nd Ave., North

* On motors larger than 60-diameter frame (7Y -in. diameter), refer to the ad-
dresses in Montreal, Toronto and Yancouver, and to 945 St. James Street, Winni-

peg.

For further information, contact your nearest G-E Apparatus Sales Office

GENERAL @3 ELECTRIC

SCHENECTADY,N. Y.
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GEF-3506A
Supersedes GEF-3506

RENEWAL PARTS

TYPE AK-1-15 AND AK-1-25
AIR CIRCUIT BREAKERS

TYPE AKF-1 FIELD BREAKERS

(PHOTO 8007142)

Fig. 1. Type AK-1-15 air circuit breaker with time-delay
uvndervoltage fripping device, front view

NOTE: All reference to "right" and "left" designate the location of the part when facing the operating
mechanism end of the breaker.

| . ORDERING INSTRUCTIONS

. Always specify the complete nameplate data of the breaker.

2. Specify the quantity, catalog number (if listed), reference number (if listed), description, and this
bulletin number.

3. CAUTION: When local facilities for breaker recalibration are not available, the breaker should be
forwarded to the nearest G-E Service Shop, or to the General Electric Company, 6901 Elmwood Ave.,
Philadelphia 42, Pa. '

4. Standard hardware, such as screws, bolts, nuts, washers, etc., is not listed in this bulletin. Such
items should be purchased locally.

5. For prices, refer to the nearest office of the General Electric Company.

—

GENERAL @B ELECTRIC

Data subject to change without notice.




GEF-3506A

(PHOTO 8005192)

Fig. 21. Type AKF-1 field breaker

e

(ART PBB-39504)

Fig. 22. Center pole unit

NOTE: Except for the parts listed below, the Type AKF Field Breaker has the same renewal parts as listed
for the Type AK-1-25 breakers.

Ref, Catalog No. No. Per Description
No. Center Pole Outside Pole | Breaker ‘,.
150 6403109G4 6403109G4 3 Upper stud
151 6403324 63729117 # Stationary contact spring
152 6248887P2 6248887 P2 10 Spring pin
153 6372777G2 6372777G2 # Stationary contact finger
154 6403687 P2 6403687P2 3 Upper stud cap
155 6317995G3 6317995G2 T Movable contact assembly
*156 6444433P1 6317719P3 1 Insulator
157 6319474Gl | ~=-mmme--- 1 Switch mechanism assembly
*158 6403321 | ~ememeeee- 1 Switch mechanism spring

* Not illustrated.

GEF-3506A
Supersedes GEF-3506

RENEWAL PARTS

TYPE AK-1-15 AND AK-1-25
AIR CIRCUIT BREAKERS

TYPE AKF-1 FIELD BREAKERS

(PHOTO 8007142)

Fig. 1. Type AK-1-15 air circuit breaker with time-delay
undervoltage tripping device, front view

NOTE: All reference to "right' and "left" designate the location of the part when facing the operating
mechanism end of the breaker.

. ORDERING INSTRUCTIONS

. Always specify the complete nameplate data of the breaker.

2. Specify the quantity, catalog number (if listed), reference number (if listed), description, and this
bulletin number.

3. CAUTION: When local facilities for breaker recalibration are not available, the breaker should be
forwarded to the nearest G-E Service Shop, or to the General Electric Company, 6901 Elmwood Ave.,
Philadelphia 42, Pa.

4. Standard hardware, such as screws, bolts, nuts, washers, etc., is not listed in this bulletin. Such
items should be purchased locally.

5. For prices, refer to the nearest office of the General Electric Company.

[

1 1 furnished on center pole; 2 furnished on éach outside pole.

# 2 furnished on center pole; 4 furnished on each outside pole. (’

LOW VOLTAGE SWITCHGEAR DEPARTMENT, GENERAL ELECTRIC COMPANY, PHILADELPHIA, PA.

3-64 (8M)
10-64 (3M)

1

Handbook Ref. 6726 ..., |

GENERAL ELECTRIC

Data: subject to change without notice;




GEF-3506A GEF-3506A

TYPE AK-1-15 AND AK-1-25 AIR CIRCUIT BREAKERS

o o

(PHOTO 8003992)

&7

(PHOTO 8004005) . (PHOTO 8017111)
(. . Fig. 13. Closing solenoid and solenoid
control relays

Fig. 11. Solenoid operating mechanism Fig. 12. Solenoid operating mechanism .

and solenoid control device

Ref. Catalog No. Description &
No.

59 176L137G1
59 1761.137G2
59 176L.137G3
59 1761.137G4
59 1761,137G5

%Conversion parts for stationary manual breaker; with push button

%Conversion parts for stationary electrically operated breaker; with push button

%Same as Cat. 176L137G1 except for drawout breaker

%Same as Cat. 176L137G2 except for drawout breaker

%Parts to convert stationary manual breaker to electrically operated; with push

button

%Parts to convert old electrical breaker to new electrical system; no push button
Same as.176L137G5 except for drawout breaker
Same as 176L137G6 except for drawout breaker

59 176L.137G6
59 176L137G7
59 176L137G8

% Complete set of parts furnished for converting from old control system to new-design control system., Parts . 5.
include relays and prop switch, wiring and instructions for installation. When ordering SPECIFY VOLTAGE ' h
AND FREQUENCY.

(PHOTO 8017113)

(PHOTO 8017113)

Fig. 14. Y relay for type AK-1-15-4 Fig. 15. Y relay for type AK-1-15A,

Ref No. “Per Breaker and AK-1-25-4 relay =2, -3, and AK-1-25A, AK-1-25-2,
N * |AK-1-15~| AK-1-25- | Catalog No. Description AK-1-25-3
o. »
A -1 A | -1
#60 1 1 1 1 6319467G3 Solenoid control device, d-c
#60 1 1 1 1 6319467G1 Solenoid control device, a-c
61 2 2 2 2 6372797P1 Guide
. No. Per Breaker
62 | 1 ) 1) 1 /-1 | 6372800P1 Lever , Ref. % i-15- AK-1-25- Catalog No. Description
§63 1 1 1 1 See Table I Solenoid mechanism coil No. o a2l o T.a 1
. A|-2|-3|-4| A|-2{-3]|-4
gg i i i i gigzziigpi Armature and link assembly mrem I AP B R P R R BRI — —
34P Collar ee Table "X" relay, comple
*66 1 1 1 1 6444008 P1 Pin (use with link Ref. 64) §76 |1 |11} 1| 1| 1| 1| 1| See Tablell Coil ("X" relay)
67 1 1 1 1 6444104P1 Pin §79 (1 (141} 1|1} 1| 1f1; 101X100 #Contact kit ("X" relay)
68 1 1 1 1 6403318 Return spring . &‘ {. 80 T | T T 1| ¥y T %] 1) See TablellI "Y" relay, complete
69 1 1 1 1 CR1070-C122A3 Switchette § ?1 Tt f - f vl - Co%l ("Y" relay)
§ 70 1 1 1 1 See Table I Solenoid control device coil §s82 1 - -] -] 1| -1 -] -| 1| See TableIlI Coil ("Y" relay)
*71 2 9 2 p) 6403075P1 Main stationary contact § 83 1|1} 1 1] 1} 1} 1] 1 | See Tablel Coil (closing solenoid)
*72 1 1 1 1 6403076 P1 Main moving contact 84 22| 22|22 2| 2| 63712797P1 Guide
*73 1 1 1 1 6302791 Main contact spring, d-c 86 |1 | 1|1}y 11| 1] 1} 1| 372A354G1 Armature and link assembly
*73 1 1 1 1 6302797 Main contact spring, a-c *86 1711 1)1 1] 1] 1 | 6444008 Pin (use.with links on Ref. 85)
%74 1 1 1 1 6444849 P1 Movable contact pin, seal-in *¥7 |1 11 1] 1) 1] 1) 1] 9921661P4 Prop switch _
T*74 1 | 1| 1 | 1 | 6444848P1 Movable contact pin, seal-in *8 1) 1| 1) 1| 1} 1) 1/ 1) 372A214G1 Bracket (prop switch)
%75 2 2 2 | 2 | 6404345p1 Stationary contact strip, seal-in 89 |1 1 1 11 1)1} 1|1} 175L329P304 Stop nut
*76 1 1 1 1 6302795 Beam return spring, d-c 90 |1 |11} 1|1} 1| 1] 1| 377A811P2 Nut
*76 1 1 1 1 6403351 Beam return spring, a-c - 91 (1| 11| 11} 1 1] 1| 175L329P306 Washer
A | -1 A -1 Qﬁ @ # Kit contains stationary and movable contacts with compression springs and screws for four poles.

* Not illustrated.

# When ordering specify coil voltage and frequency.
T These parts must be furnished together as individual parts are not interchangeable.

A No suffix used for original breaker model.

§ Recommended for normal maintenance

6

§ "Y" relay supplied will be the new design which is interchangeable with the old design.
* Not illustrated.

§ Recommended for normal maintenance

T Order complete relay under ref. No. 80




INSTRUCTIONS

for Installation and Operation
and

List of Parts

The Cameron Standard Duty

MOTO R

An Ingersoll-Rand Product

Classes
RVN ORVN
RVNL MRVN ORVNL
RVNS MRVH ORVF

Ingersoll-Rand

CAMERON PUMP DIVISION
11 Broadway, New York 4, N. Y.

(See last page for other addresses)

Form 7720-E




Atlanta 5, Ga.

800 Peachtree St.,, N. E.
Birmingham 3, Ala,

1700 Third Ave., South
Boston 16, Mass.

285 Columbus Ave.
Buffalo 2, N, Y.

117 W Chippewa Street
Butte, Mont.

845 S. Montana St.
Chicago 6, 1.

400 W Madison St.
Cincinnati 2, Ohio

224 East 9th Street
Cleveland 3, Ohio

4506 Chester Ave.
Dallas 1, Texas

1728 Canton Street
Denver 2, Colo.

1641 Blake Street
Detroit 26, Mich.

Congress at First

Ingersoll

-Rand

11 Broadway, New York 4, N. Y., U. §. A,

Dututh 2, Minn.
Providence Bldg.
El Paso, Texas
2100 Wyoming St.
Honolutu, T, H.
Hawaiian Equipment Co., Ltd.
P. O. Address, Box 2990
Houston 3, Texas
2109 McKinney Ave.
Kansas City 6, Mo.
1012 Baltimore Ave.
Knoxville 24, Tenn.
412 W, Jackson Ave.

CANADA

Los Angeles 33, Calif,
1460 E. Fourth Street
Minneapolis 14, Minn.

2514 University Avenue, S. E.

Newark 5, N. J.

899 Frelinghuysen Ave.
New Orfeans 15, La,

960 South Genois Street
New York 4, N. Y.

11 Broadway
Philadelphia 3, Pa.

2037 Chestnut St.
Picher, Okla,

226 West A Street

Pittshburgh 22, Pa.

932 Penn Ave.
Pottsville 9. Pag

312 N. Second St.
Richmond 21, Va.

3431 West Leigh St.
Salt Lake City 1, Utah

144 §. W. Temple Street
San Francisco 7, Calif.

350 Brannan Street
Scranton 9, Pa,
© 315 Walnut St.
Seattle 4, Wash,

526 First Ave., South
$t. Louis 3, Mo,

2327 Locust Blvd.
Tulsa 3, Okla.

319 East 5th Street
Washington 6, D. C,

Government office

Heurich Bldg., 1627 K. St., N. v/,
Wilmington 1, Del.

5 East 9th Street

Montreal, Que.

New Blrks Bldg., Phillips Square
Calgary, Alberta

611-11th Ave. West
Kirkland Lake, Ontario

29 Government Road, East

Canadian Ingersoll-Rand Co., Limited

Nelson, British Columbia
371 Baker St.
Sherhrooke, Quebec
P. O. Box
Sydney, Nova Scotia
60 Prince Street

Toronto, Ontario
1057 Bay St.
Vancouver, British Columbia
950 Richards Street
Winnipeg, Manitoha
175 McDermot Ave., East

SOUTH AMERICA

Argentine, Buenos Aires
General Electric, S. A.
Calle Tucuman 117, (R34)

Bolivia, La Paz

International Machinery Co. (Bolivia), S. A,

Casilla 815
Bolivia, Oruro
International Machinery Co. {Bolivia) 8. A.
Casilla 254
Brazil, Rio de Janeiro
Ingersoll: Rand (M4quinas) S. A,
Avenida Rio Branco 99-101 10° Andar
Brazil, Sao Paulo
Ingersoll-Rand (M4quinas) S. A.
Rua 7 de Abril, No. 34
British Guiana, Georgetown
Tractor and Motor Co,
Lot 4, Lombard St.
British Honduras, Belize
Belize Supply Co.
Chile, Antofagasta
International Machinery Co.
Casilla A
Chile, lquique .
Grace y Cia. {Chile) 8. A.
Casilla 5-D
Chile, Santiago
International Machinery Co.
Casilla 107-D
Colombia, Barranquilla
International General Electric, S. A.
Apartado Nacional 919
Colombia, Bogota
International General Electric, S. A.
Apartado Nacional 2552
Colombia, Cali
International General Electric, S. A.
Apartado Nacional 323
Colombia, Medellin
International General Electric, S. A,
Apartado Nacional 11
Peru, Lima
Ingersoll-Rand Co. of Peru
Casilla 2261
Uruguay, Montevideo
General Electric, S. A.
Casilla de Correo 764
Venezuela, Caracas
International General Electric, 8. A.
Apartado Postal No. 1666
Venezuela, Maracaibo
International General Electric, 5. A.
Apartado 292

EURGPE

Belgium, Brussels
Cie. Belge Ingersoll-Rand
62 Chaussee de Mons
England, London, E. C. 4
Ingersoll-Rand Co. Ltd.
165 Queen Victoria St.
Scotland, Glasgow
Ingersoll-Rand Co., Ltd.
20 Renfrew Street
Denmark, Copenhagen
Hoff & Company
Finland, Helsingfors €
Oy Gronblom Ab., P. O. Box 370
France, Paris 8e
Compagnie Ingersoll-Rand
54 Rue de Londres
Greece, Athens N
Auto-Tractor-Tire Co., Inc.
32 Patissia St.
italy, Milano
Motomeccanica, S. p. A.
Via Oglio 18

PRINTED IN U.S.A.

Branches and Agents in many other cities the world over

‘Timmins, Ontario
394 Algonquin Blvd., East

EUROPE (Continued)

Norway, Oslo
Maskin a/s K. Lund & Co.
Revierstredet 3
Portugal, Lishon
Ingersoll-Rand Lda.
Largo do Corpo Santo, 28-2°
Spain, Madrid
Cia. Ingersoll-Rand 8. A.
Calle Montalban 5
Sweden, Stockholm-Bromma
AB Amerikanska Tryckluftmaskiner,
Ulvsundavagen 168
Switzerland, Zurich 1
Robert Aebi & Cie, S. A.
Turkey, Istanbul
Adil Gabay & Albert Koenka
Galata Posta Kutusu 1258

AUSTRALASIA

Australia, South Melhourne
Ingersoll-Rand (Australia) Pty. Ltd.
40 Moray Street, 5. C. 5 Victoria

New South Wales, Sydney
Ingersoll-Rand (Australia) Pty., Ltd.
Corner Clarence and Barrack Sts.

West Australia, Perth
Ingersoll-Rand (Australia) Pty., Ltd.
996 Hay Street

West Australia, Kalgoorlie
Ingersoll-Rand (Australia) Pty., Ltd.
P. O. Box 152

Queenland, Brisbhane
Ingersoll-Rand (Australia) Pty., Ltd.
100 Mary Street

South Australia, Adelaide
Ingersoll-Rand (Australia) Pty., Ltd.
$7 Flinders Street

New Zealand, Wellington
Ingersoll-Rand (Australia) Pty., Ltd.
Richardson, McCabe and Co.

13 Grey Street

New Zealand, Auckiland
John Chambers & Son, Ltd.

Fort Street

CENTRAL AMERICA
and the WEST INDIES

Bahamas, Nassau
Bahamian Industries, Ltd.
British West Indies, Trinidad
Port-of-Spain
Neal & Massy Engmeermg Co. Ltd.
61-63 Edward St.
Costa Rica, San Jose
H. T. Purdy, Inc.
Apartado 750
Cuba, Havana
Ingersoll-Rand de Cuba, S. A.
Calle Aguacate No. 158
Guatemala, Guatemala City
Grace & Co., C.' A
Jamaica, ngston
Canadian Agencies, Ltd.

P. O. Box 31
Netherlands West Indies, Curacao & Aruba
8. E. L. Maduro & Son, Inc.
Nicaragua, Managua
Grace & Co., C. A.
Puerto Rico, San Juan 14
Ulpiano Casal, Inc., P. O. Box 3087
Republic de Panama, Pastama
Pan-Americanas, S.A.
Apartado, 557
Salvador, San Salvador
Grace & Co., C. A

MEXICO

Mexico, D. F.
Ingersoll-Rand de Mexico, S. A.
Ramon Alcazar 20

ASIA and The EAST
Hong Kong
Jardine Engineering Co., Ltd.
India, Bomba:
Ingersoll-Rand (India) Ltd.
Devkaran Nanjee Bldg.
17-B Elphinstone Circle Fort
Calcutta, India
Ingersoll-Rand (India) Ltd.
7 Wellesley Place
P. O. Box 2307
Iran
israel, Tel-Aviv
Engmeermg & Mig. Co. Ltd.
Japan, Tokyo
American Trading Co., Inc.
S. K. F. Bidg.. 7 Gochi
1 Shiba Park, Minatu-ku
Java, Seurabaya & Batavia
N. V. Ruhaak & Co.
Pakistan, Karachi
Consolidated Commercial Co.
P. 0. Box 744, Garden Road
Philippine Islands
Koppel, Inc.
Boston & 23rd Sts., Port Area.
Singapore
The Borneo Co. Limited
Post Box 898
Taiwan, Taipeh
Jardine Engineering Co., Ltd.
P, O. Box 81

AFRICA

Union of South Africa
Transvaal, Johannsshurg
Ingersoll- Rand Co. (So. Afnca) Ltd.
Irandi House, P. O. Box 1
Heidelberg Road, Village Mam
Cape Provience, Capetown
Ingersoll-Rand Co. (So. Africa) Ltd.
Saniam Bldg. P. O. Box 945
Cape Provience, Port Elizabeth
Ingersoli-Rand Co. (So. Africa) Ltd,
P. 0. Box 1028
Natal, Durban
A. & H. MacNay (Pty.) Ltd.
National Mutual Bldg., P. O. Box 811
Kenya Colony, Kisumu
(Kenya, Uganda and Tanganyika)
P. O. Box 146
Northern Rhodesia, N’'Dola
P. O. Box 74
heen Rb

Y
114 Main St., P. O. Box 999
Portuguese East Africa, Lourenco Maraues
Santos Marques and Silva Limitado
P. O. Box 166
Mauritius, Port Louis
Blyth Brothers and Co.
Egypt, Alexandria and Cairo
The Tractor & Engineering Co., 8. A. E.
West Africa, Takoradi, Gold Coast
Colony, Northern Territories of
Gold Coast, British Sphere of Togoland
United Africa Company
Algeria, Algiers
Cie. Ingersoll-Rand
16, Rue Auber
Senegal, Dakar
Compagnie francaise de
L'Alrique Occidenlale
French Morocco, Casablanca
E. Peggary, 287, Blvd. de la Gare Carthage

2-E-EZ
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WHEN YOU NEED SERVICE

GEZ-B5R

IF YOU NEED TO REPAIR, recondition, or rebuild any electric apparatus, a G-E service shop near you is available day
and night, seven days a week, for work in the shops or on your premises. Latest factory methods and genuine G-E renewal
parts are used to maintain the original performance of your G-E equipment. For full information about these services,
contact the nearest service shop or sales office listed below:

Atlanta—Chamblee, Ga......4639 Peachtree
Indus. Blvd.

Baltimore 30, Md........... 920 E. Fort Ave.
Boston—Medford 55, Mass........... Mystic

Valley Pkwy.
Buffalo 11, N.Y............. 318 Urban St.
Charleston 28, W. VYa..306 MacCorkle Ave., S.E.
Charlotte, N. C.. ... ..... .. 2328 Thrift Road
Chicago 80, .. .......... 849 S, Clinton St.
Cincinnati 2, Ohio. . . ... ... 444 W, Third St.
Cleveland 4, Ohio. . ... 4966 Woodland Ave.
Columbus 15, Ohio. . ....... 213 Cozzens St.
Dallas 9, Texas. . ........ 3202 Manor Way
Denver 5, Colo.. . . .. ... ... 3353 Larimer 51,
Detroit 2, Mich.. ........... 5950 Third Ave.

Houston 20, Texas. . 5534 Harvey Wilson Drive

Johnstown, Pa.. .. ............841 Oak St
Kansas City 8, Mo.. . ........ 819 E. 19th St.
Los Angeles 1, Calif.. . ... 6900 Stanford Ave,
Milwaukee 3, Wisc.. .. .. Q40 W. St. Paul Ave,
Minneapolis 12, Minn.. . ... 2025 49th Ave., N,
New York 14, N. Y..........416 W. 13th §t.
Philadelphia 23, Pa.. ..... 429 N. Seventh St.

Pittsburgh 6, Pa.. ... ... ... 6519 Penn Ave.
Portland 18, Oregon. . . .2727 N.W. 29th Ave,

Richmond 24, Va.. . ....... 1403 Ingram Ave.
St. Louis 10, Mo.. . ......... 1115 East Road
San Francisco 3, Calif.. . ... 1098 Harrison St,

Abilene; Texas. ... .v ... ... 442 Cedar St
Akron 8, Ohio. vy Wevs sy 335 8, Main St.

Albony 7, No Y ool ool 90 State St.
Albuquerque, N. Mex.. . .. 323 Third St., S.W.
Alexandria, La.. oo ool L 720 Murray St.
Allentown, Pa.. .o o ... L. 1014 Hamilton St.
Amarillo, Texas: ......... 719 Amarillo Bldg.
Appleton, Wisc,. . .. ... 531 W. College Ave.
Atlanta 3, Ga...Peachtrée Rd. ot 28th St., N.W,
Augusta, Ga............. 423 Masonic Bldg.
Augusta, Me,. ....... ... .. 15 Grove St.
Bakersfield, Calif.. . ......... 211 E. 18th St.
Baltimore 1, Md.. . ... ..... .. 111 Park Ave.
Bangor, Maine. . ............ 77 Central St
Battle Creek, Mich.. .. .. 25 W. Michigan Ave.
Beaumont, Texas. .. ...... 1385 Calder Ave,
Binghomton, N. Y........... 19 Chenango St
Birmingham 3, Ala......1804 Seventh Ave., N.
Bismarck, N, Dak.. . .........117 Va2 Fifth St
Bluefield, W.Va.P.O.Box447,AppalachianBidg.
Boston 1, Mass.. . .......... 140 Federal St.
Buffalo 3, N. Y.......... 535 Washington St.
Butte, Mont.. P.O. Box 836, 103 N. Wyoming St.
Canton 2, Ohio. .. ... 700 Tuscarawas St.,, W.
Cedar Rapids, fowa. . . . . 210 Second St., S.E.
Charleston 28, W, Va..306 MacCorkle Ave,, S.E.
Charlotte 1, N.C........... 112 S. Tryon St.
Charlottesville, Va... .. ...... 123 E. Main St.
Chattanooga 2, Tenn.. .. .. 832 Georgia Ave,
Chicago 80, Ill. .P.O. Box 5970A, 840 5. Canal St,
Cincinnati 2, Ohio. . . ...... 215 W. Third St.
Cleveland 4, Ohio. . . .. 4966 Woodland Ave.
Columbia 1, S.C..P.O. Box 1434, 1420 Lady St.
Columbus 15, Chio. . ... ..... 40 S, Third St,
Corpus Christi, Texas. .. .. .. 205 N. Chaparral
Dallas 2, Texas. .. ....... 1801 N, Lamar St.
Davenport, lowa.......... 511 Pershing Ave,
Dayton 2, Ohio............ 118 W. First St,
Denver 2, Colo.. . ... ... 650 Seventeenth St.
Des Moines 9, lowa....... 505 W. Fifth Ave.
Detroit 2, Mich.. . ... .. ... 700 Antoinette St,
Duluth 2, Minn... . ....... 14 W, Superior St.
Elmira, N. Y.. .. ... Main and Woodlawn Aves.
El Paso, Texas........... 109 N. Oregon St.
Erie, Pa.. ... 1001 State St.
Eugene, Ore,. .. ........ 29 W, Eleventh St.
Evansville 19, Ind........123 N.W., Fourth St.
Fairmont, W. Va.. .. ...... 310 Jacobs Bldg.,
P.O. Box 1626

Fergus Falls, Minn... ...... 108 N. Court Ave.
P.O. Box 197

Flint 3, Mich.. .......... 653 S. Saginaw St.

Hawaii: American Factors, Ltd., P. O, Box 3230, Honelulu 1

GENERAL @3 ELECTRIC

7-52

APPARATUS SERVICE SHOPS

For service outside the United States,
Canada, and Hawaii, consult the
nearest office of the International
General Electric Company.

Salt Lake City 4, Utah.301 S. Seventh West St. Toledo 4, Ohio...... ve...1 So. St Clair St.
Seattle 4, Wash... .. .. ... 3422 First Ave., S. York, Pa.. .. .. cvivennnn. 54 N. Harrison St.
Spokane 3, Wash.. ...... S. 155 Sherman St. Youngstown 5, Ohio. ...272 E. Indianola Ave.
APPARATUS SALES OFFICES
Fort Wayne 2, Ind........ 127 W. Berry St. Philadelphia 2, Pa...... v ves. 1405 Locust St.
Fort Worth 2, Texas..... 408 W. Seventh St Phoenix, Ariz..P.O. Box 4037, 303 Luhrs Tower
Fresne 1, Calif.......... 407 Patterson Bldg. Pittsburgh 22, Pa.......... 535 Smithfield St.
Tulare and Fulton St. Portland 3, Maine......... 477 Congress St.
Grand Rapids 2, Mich.. 148 Monroe Ave., N.W, Portland 7, Ore.........92C S.W. Sixth Ave.
Greensboro, N. C.. .. ........ 301 S. Elm St. Portsmouth, Ohio. . P.O. Box 37, 721 Sixth St.
Greenville, S. C...... 108 W. Washington St. Providence 3, R. k.. .. ... Industrial Trust Bldg.
Hagerstown, Md.... ... Professional Arts Bidg. Rateigh, N. C........... 336 Fayetteville St.
Harrisburg, Pa............ 300 N. Second St. Reading, Pa......... veeo.. .31 N. Sixth St
Hartford 3, Conn.. .......... 410 Asylum St. Richmond 17, Va...... ....700 E. Franklin St.
Houston 1, Texas......... 1312 Live Oak St. Riverside, Calif.. . ........... 3808 Main St.
Huntsville, Ala.. ........... 1107 Times Bidg. Roanoke 16, Va.. . ..920-924 S, Jefferson St.
Indianapolis 4, ind.. .. ... .. 110 N. Hllinois St. Rochester 4, N. Y............... 89 E. Ave.
Jackson, Mich......... 120 W. Michigan Ave. Rockford, .. . ............. 110 S. First St.
Jackson 1, Miss.. . ....... 203 W. Capitol St. Rutand, Vt................ 38% Center St.
Jacksonville 2, Fla.. . ....... 700 E, Union St. Sacramento 14, Calif.... ... .626 Forum Bldg.
Jamestown, N. Y,. . P.O. Box 548, 2 Second St. Saginaw, Mich.. ........ 501 Bearinger Bldg.
Johnson City, Tenn....321-323 W. Walnut St, St. louis 2, Mo.. ... ....... 112 N. Fourth St.
Johnstown, Pa.. . ... ... ... .. 841 Oak St. Sall Lake City 9, Utah. ... ... 200 S. Main St.
Joplin, Mo. . P.O. Box 31,2202 W. Fourth St. San Antonio 5, Texas....310 S. St. Mary's St.
Kansas City 6, Mo.. .. . 106 W. Fourteenth St. San Diego 1, Calif... ... .. 1240 Seventh Ave.
Knoxville 08, Tenn........... 602 S. Gay St. San Francisco 6, Calif.. . . 235 Montgomery St.
Lansing 8, Mich..........106 W. Allegan St. Son Jose 10, Calif. . .. ....... 460 Park Ave.
Lexington, Ky.. ... .. First National Bank Bldg. Savannah, Ga.. . ... . L 4 E. Bryan St.
Lincoln 8, Nebr.. .. .. .. .. ... 1001 "O™" St Seattle 4, Wash,. . ........ 710 Second Ave.
Little Rock, Ark.. . ... ... 103 W. Capitol Ave. Shreveport, La.. .. ... .. ... 910 Sheiby Bldg.
Los Angeles 54, Calif.......212 N. Vignes St. Sioux City 13, lowa. 572 Orpheum Electric Bidg.
Lovisville 2, Ky.. . ......... 455 S, Fourth St. Sioux Falls, S. D. .. ...306 South Phillips Ave.
Macon, Ga.. ... 682 Cherry St. South Bend 1, Ind.. . .. 112 W, Jefferson Blvd.
Madison 3, Wisc.. . ........ 16 N, Carroll St. Spokane 8, Wash.. . ........ S. 162 Post St.
Manchester, NoH.... ... .. ... 875 Elm St Springfield, ... .. ..... ... 607 E. Adams St,
Medford, Ore., P.O. Box 1349, 205 W. Main St. Springfield 3, Mass.. . ........ 1387 Main St.
Memphis 3, Tenn.. .. .. ....... 8 N. Third St. Stockton, Calif... ... .. 11 So. San Joaquin St.
Miami 32, Fla...........25 S.E. Second Ave. Syracuse 2, N. Y. ... .. ..., 113 S. Salina St.
Milwaukee 3, Wisc.. .. .. Q40 W, St. Paul Ave. Tacoma 1, Wash,. . .. 1202 Washington Bldg.
Minneapolis 3, Minn.. . . ... ... 12 S, Sixth St, Tampa 6, Fla.. ... ... ... 1206 North A St,
Mobile 13, Ala.. . ......... 54 St. Joseph St. Toledo 4, Ohio........... 420 Madison Ave;
Montgomery 4, Ala.. .. .. 205 Montgomery St. Trenton 8, N. Joo..o vt 214 E. Hanover St.
Nashville 3, Tenn.. . . .. ... 234 Third Ave., N.  Tulsa 3, Okla............ 320 S. Baston Ave.
Newark 2, N. Jo. .. oo oies 744 Broad St. Tueson, Ariz.. . P.O. Box 710, 65C N. Sixth Ave.
N H 6 C 129 Church St Utica 2, N. Y...... vevee...258 Genesee St

ew Haven 6, Conn.. ........ urch St. é
New Orl 12, 1 837 Gravier St Washington 5, D.C.. . . . 777—-14th St NLW,

ew Lrleans [ £, M. ... - Jravier ol Waterbury 89, Conn........111 W. Main: St
New York 22, N. Y.. .. ... 570 Lexington Ave.

A Woterloo, lowa. . . ... ... .. 206 W. 4th St.
Niagara Fafls, N. Y.. . . ... .. 253 Second St. Wenatchee, Wash. . . 328 N. Wenatchee Avé.
Norfolk 10, Va.. ..ot o 229 W. Bute St. Wheeling, W. Va..........40 Fourtesnth St.
Qakland 12, Calif.. . ...... 409 Thirteenth St. Wichita 2, KQne.. ..o vvvvonns 200 E. First St;
Oklahoma City 2, Okla....119 N. Robinson St. Williamston, N. C..... ......115 E. Main St
Omaha 2, Nebr,. ... .. 409 S. Seventeenth St. Wilmington 98, Del....... 1326 N. Market: St,
Paducah, Ky...P.O. Box 1001, 231 S. Fourth St. Worcester 8, Mass.. . ... ......507 Main St.
Pasco, Washe. . oo e ven s 421 W. Clark St. York, Pa............ ....56 N. Harrison St
Peoria 2, .. .......... 309 Jefferson Bldg. Youngstown 5, Ohio. . ..272 E. Indianola Ave.

Canada: Canadian General Electric Company, Lid., Toronto 17
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WHEN YOU NEED SERVICE

GEZ.85R

IF YOU NEED TO REPAIR, recondition, or rebuild any electric apparatus, a G-E service shop near you is available day
and night, seven days a week, for work in the shops or on your premises. Latest factory methods and genvine G-E renewal
parts are used to maintain the original performance of your G-E equipment. For full information about these services,
contact the nearest service shop or sales office listed below:

Atlanta—Chamblee, Ga......4639 Peachtree

Indus. Bivd.

Baltimore 30, Md... . ... .. .. 920 E. Fort Ave,
Boston—Medford 55, Mass........... Mystic
Valley Pkwy.

Buffalo 11, N.Y........ .. ... 318 Urban St.
Charleston 28, W. Va..306 MacCorkle Ave., S.E.
Charlotte, N. C............ 2328 Thrift Road
Chicago 80, W.. .. ...... .. 849 §. Clinton St.
Cincinnati 2, Ohio. . . ...... 444 W, Third St,
Cleveland 4, Ohio. .. .. 4966 Woodland Ave.
Columbuys 15, Ohio. . ....... 213 Cozzens St.
Dallas 9, Texas. .. ....... 3202 Manor Way
Denver 5, Colo,. .. ........ 3353 Larimer St
- Detroit 2, Mich.. ........... 5950 Third Ave.
Houston 20, Texas. . 5534 Harvey Wilson Drive
Johnstown, Pa.. .. ............ 841 Oak St.
Kansas City 8, Mo.. . ........ 819 E. 19th St.
Los Angeles 1, Calif.. . ... 6900 Stanford Ave,
Milwavkee 3, Wise.. .. .. 940 W, St. Paul Ave,
Minneapolis 12, Minn.. . ... 2025 49th Ave., N.
New York 14, N. Y......... . 416 W. 13th St.
Philadelphia 23, Pa.. .. ... 429 N. Seventh St.

Pittsburgh 6, Pa.. ... ...... 6519 Penn Ave.
Portland 18, Oregon. . ..2727 N.W. 29th Ave.
Richmond 24, Va 1403 Ingram Ave.

St. Louis 10, Mo.. . ......... 1115 East Road
San Francisco 3, Calif.. . ... 1098 Harrison St.
Abilene, Texas. ............. 442 Cedar St.
Akron 8, Ohio. ... ......... 335 S. Main St.
Albany 7, N. Yoo . ...l 90 State St.
Albuquerque, N. Mex.. . .. 323 Third St., S.W.
Alexandria, la... ... ..... ... 720 Murray St,
Allentown, Pa.. ... ....... 1014 Hamilton St.
Amarillo, Texas. ......... 719 Amarillo Bidg.

Appleton, Wisc.. ... ...531 W. College Ave.
Atlanta 3, Ga.. .Peachtrée Rd. at 28th St., N.W,

Augusta, Ga............. 423 Masonic Bldg.
Augusta, Me,. . .... ... .. ... 15 Grove St.
Bakersfield, Calif............ 211 E. 18th St.
Baltimore 1, Md.. . ........ .. 1171 Park Ave.
Bangor, Maine. . ............ 77 Central St
Battle Creek, Mich.. .. .. 25 W. Michigan Ave.
Beaumont, Texas. . ....... 1385 Calder Ave.
Binghamton, N. Y., .. ....... 19 Chenango St.
Birmingham 3, Ala......1804 Seventh Ave., N,

Bismarck, M. Dak... .........117% Fifth St.
Bluefield, W.Va.P.O.Box 447, AppalachianBidg.

Boston 1, Mass.. . .......... 140 Federal St,
Buffalo 3, N. Y..........535 Washington St.
Butte, Mont.. P.O. Box 836, 103 N. Wyoming St,
Canton 2, Ohio. .. ... 700 Tuscarawas St., W.
Cedar Rapids, lowa. .. .. 210 Second St., S.E.
Charleston 28, W. Va..306 MacCorkle Ave., S.E.
Charlotte 1, N. C........... 112 5. Tryon St.
Charlottesville, Va... .. ...... 123 E. Main St.
Chattanooga 2, Tenn.. . ... 832 Georgia Ave.

-Chicago 80, 1il. .P.O. Box 5970A, 840 S. Canal St.
Cincinnati 2, Ohio. . . ......215 W. Third St.

Cleveland 4, Ohio. . . .. 4966 Woodland Ave.
Columbia 1, 5.C. .P.O. Box 1434, 1420 Lady 5t.
Columbus 15, Ohio. ... ... .. 40 S, Third St.
Corpus Christi, Texas, . ... .. 205 N. Chaparral
Dollas 2, Texas. .. ....... 1801 N, Lamar St.
Davenport, lowa.......... 511 Pershing Ave,
Dayton 2, Ohio.......... .. 118 W. First St,
Denver 2, Colo.. . ...... 650 Seventeenth St.
Des Moines 9, lowa.......505 W. Fifth Ave.
Detroit 2, Mich.. . ........ 700 Antoinette St,
Duluth 2, Minn.. ... ...... 14 W, Superior St
Elmira, N. Y.. .. ... Main and Woodlown Aves,
E! Paso, Texas........... 109 N. Oregon St.
Erie, Pa.. ........ .o 1001 State St.
Eugene, Ore.. .. ........ 29 W, Eleventh 5%,
Evansville 19, Ind.. ... ... 123 N.W. Fourth St.
Fairmont, W, Va....... ... 310 Jacobs Bldg.,
P.O. Box 1626

Fergus Falls, Minn.. . . ... .. 108 N. Court Ave.
P.O. Box 197

Flint 3, Mich.. .... e 653 §. Saginaw St.

Hawaii: American Factors, Lid., P. O, Box 3230, Honolulu 1

APPARATUS SERVICE SHOPS

For service outside the United States,
Canadoa, and Hawaii, consult the
nearest office of the international
General Electric Company.

Salt Lake City 4, Utah.301 S. Seventh West St.

Seattle 4, Wash.. . ....... 3422 First Ave., S,
Spokane 3, Wash........ S. 155 Sherman St.
APPARATUS SALES OFFICES
Fort Wayne 2, Ind........ 127 W, Berry St
Fort Worth 2, Texas.....408 W, Seventh St.
Fresno 1, Calif.......... 407 Patterson Bldg.

Tulare and Fulton St.
Grand Rapids 2, Mich..148 Monroe Ave., N.W.

Greensboro, N. C.. .. ........ 301 S, Elm St.
Greenville, S. C... ... 108 W. Washington St.
Hagerstown, Md... ... .Professional Arts Bidg.
Harrisburg, Pa............300 N. Second St.
Hartford 3, Connu. o oot 410 Asylum St.
Houston 1, Texas......... 1312 live Oak St.
Huntsville, Ala.. ........... 1107 Times Bldg.
Indianapolis 4, Ind.. . .. .. .. 110 N. Hinois St.
Jackson, Mich.. . ...... 120 W. Michigan Ave.
Jackson 1, Miss.. . ....... 203 W. Capitol St.
Jacksonville 2, Fla.. ... ... .. 700 E. Union St.

Jamestown, N. Y.. .P.O. Box 548, 2 Second St.
Johnson City, Tenn....321-323 W. Walnut St.

Johnstown, Pa.. . ...... .. ... .. 841 Ock St.
Joplin, Mo. . P.O. Box 931, 220% W. Fourth St.
Kansas City 6, Mo.. .. . 106 W. Fourteenth St.
Knoxville 08, Tenn........... 602 S. Gay St.
Lansing 8, Mich....... ... 106 W. Allegan St.
Lexington, Ky.. ... .. First National Bank Bldg.
Lincoln 8, Nebr.. .. .. ... . ... 1001 "O" St.
Little Rock, Ark.. . ...... 103 W. Capitol Ave.
Los Angeles 54, Calif.... .. .212 N. Vignes St.
Louisville 2, Ky.. . ......... 455 S. Fourth 5t.
Macon, Ga................. 682 Cherry St.
Madison 3, Wisc.. ......... 16 N. Carroll St,
Manchester, N.H.... . ..., ... ... 875 Elm St.
Medford, Ore., P.O. Box 1349, 205 W. Main St.
Memphis 3, Tenn,. . .. .. ... .. 8 N. Third St.
Miami 32, Fla...........25 S.E. Second Ave.
Milwaukee 3, Wisc... ... 940 W. St. Paul Ave.
Minneapolis 3, Minn.. . ... .. .. 12 S. Sixth St.
Mobile 13, Ala.. . ......... 54 St. Joseph St.
Montgomery 4, Ala.. .. .. 205 Montgomery St.
Nashville 3, Tenn.. . ... ... 234 Third Ave., N.
Newark 2, N. Jo. .. ... ....... 744 Broad St.
New Haven 6, Conn.......... 129 Church St.
New Orleans 12, la.. . ...... 837 Gravier St.
New York 22, N. Y.. .. ...570 Lexington Ave.
Niagara Falls, N. Y.. .. ...... 253 Second St.
Norfolk 10, Va.. ...... .. .. 229 W. Bute St.
Oakland 12, Calif.. ....... 409 Thirteenth S1.
Oklahoma City 2, Okla....119 N, Robinson St.
Omaoha 2, Nebr,. .. ... 409 S, Seventeenth St,
Paducah, Ky.. .P.O. Box 1001, 231 S. Fourth S1.
Pasco. Wash.. . ........... 421 W. Clark St
Peoria 2, lil.. .......... 309 Jefferson Bldg.

Toledo 4, Ohio........... 1 So. St. Ciair St.
York, Pa.. . .. ... ... 54 N. Harrison St.
Youngstown 5, Ohio. ...272 E, Indianola Ave.

Philadelphia 2, Pa...... v....1405 Locust St.
Phoenix, Ariz..P.O. Box 4037, 303 Luhrs Tower
Pittsburgh 22, Pa.......... 535 Smithfield St.
Portland 3, Maine. ........ 477 Congress St.
Portland 7, Ore......... 92C S.W. Sixth Ave.
Portsmouth, Ohic. . P.O. Box 37, 721 Sixth St.
Providence 3, R. L. ..... Industrial Trust Bidg.
Raleigh, N.C........... 336 Fayetteville St.
Reading, Pa................ 31 N. Sixth St.
Richmond 17, Va....... ...700 E. Franklin St,
Riverside, Calif.. . . .......... 3808 Main St.
Roanoke 16, Va.. . ..920-924 S, Jefferson St.
Rochester 4, N Y.. .. ........... 89 E. Ave.
Rockford, L. . ............. 110 S. First St.
Rutland, Vt.. .............. 38% Center St.
Sacramento 14, Calif.. ... ... 626 Forum Bldg.
Saginaw, Mich.. ... ..... 501 Bearinger Bldg.
St. louis 2, Mo............ 112 N. Fourth St.
Sali Lake City 9, Utah. ... ... 200 S. Main St.
San-Antonio 5, Texas....310 S. St. Mary’s St.
San Diego 1, Calif........1240 Seventh Ave.
San Francisco 6, Calif.. . . 235 Montgomery St,
San Jose 10, Calif. ... ....... 460 Park Ave.
Savannah, Ga.. ... 4 E. Bryan St.
Seattle 4, Wash.. ......... 710 Second Ave.
Shreveport, La.. . ..., .. ... 910 Shelby Bldg.

Sioux City 13, lowa. 572 Orpheum Electric Bldg.
Sioux Falls, S, D... . ... 306 South Phillips Ave.

South Bend 1, Ind.. . .. 112 W. Jefferson Blvd.
Spokane 8, Wash.. . ........ S. 162 Post St.
Springfield, M............. 607 E. Adams St.
Springfield 3, Mass.. .. ....... 1387 Main St.
Stockton, Calif.... ... .11 So. San Joaquin St.
Syracuse 2, N. Y........... 113 S, Salina St.
Tacoma 1, Wash.. . . . 1202 Washington Bldg.
Tampa 6, Fla.. . ... ... " ...1206 North A St.
Toledo 4, Ohio...........420 Madison Ave.
Trenton 8, N, J........ ~..214 E. Hanover St.
Tulsa 3, Okla.. . ......... 320 S. Boston Ave.
Tucson, Ariz.. . P,O. Box 710, 65C N. Sixth Ave,
Utica 2, N. Y., ....... Vev..258 Genesee St

Woashington 5, D.C.. . ... .. 777—14th 51, NNW,
Waterbury 89, Conn........111 W. Main St.

Waterloo, lowa. . . .........206 W. 4th St
W enatchee, Wash. .. 328 N. Wenatchee Ave,
Wheeling, W. Va..........40 Fourteenth St
Wichita 2, Kan.............. 200 E. First St,
Williamston, N, C.. ... ......115 E. Main St
Wilmington 98, Del....... 1326 N. Market: St,
Worcester 8, Mass.. .. ........507 Main St.
York, Pa......oou ... .56 N. Harrison St.

Youngstown 5, Ohio. . . .272 E. Indianola Ave.

Canada: Canadian General Electric Company, Ltd., Toronto 17
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INSTRUCTIONS

GEH-790Q
Supersedes GEH-790p

HORIZONTAL, POLYPHASE INDUCTION MOTORS

SQUIRREL CAGE AND WOUND ROTOR—OPEN AND SPLASHPROOF
FRAMES 203 TO 579 INCLUSIVE AND FRAMES 6323 TO 6359 INCLUSIVE .

INSTALLATION

Location

1. OPEN MOTORS. Install in a
clean, well-ventilated place. If motors are
stored, store in a clean, dry place.

2. SPLASHPROOF MOTORS. Where
a choice of locations is possible, locate the
motor so that it will be subjected to the
least amount of splashing.

Lifting

When lifting a motor, it is advisable to
lift by means of slings placed under the
bearing housings.

Floor Mounting

1. FOUNDATION should be rigid and
solid. Level the motor base (or motor). A
motor base on a concrete foundation
should be grouted in place.

Wall or Ceiling Mounting

1. OIL-LUBRICATED, SLEEVE-
BEARING MOTORS (may be identified
by spring-cover sight hole on top of
bearing housing): End shields should be
located with oil-filler gage in horizontal
position below the center of the shaft.

2. GREASE-LUBRICATED, BALL-
BEARING MOTORS (may be identified
by pressure-grease fitting on top of bear-
ing housing): End shields should be lo-
cated with pressure-gun fitting on top as
close to vertical as the bolt holes permit.

Note: Screenless open-type textile
motors are not designed to permit
end shield rotation for wall or ceiling
mounting.

Tilted and Vertical Mounting

1. SLEEVE-BEARING, OIL-LUBRI-
CATED MOTORS should always be
mounted with the shaft horizontal.

2. GREASE-LUBRICATED, BALL-
BEARING MOTORS in Frames 203-505
(incl) may be operated in any position,
provided excessive thrust loads are not
imposed.

Motors in Frames 6323 and larger
should have the bearings modified for
vertical operation.

Face or Flange Mounting

Carefully align the motor with the
driven unit and securely bolt into place.

Alignment

Always align accurately with the
driven unit. When aligning an adjustable
base, allow for movement, and locate
the adjusting screwhead away from the
driven unit.

Coupled Drive

When the motor and driven unit to-
gether have four or more bearings,
flexible couplings may be used to facilitate
alignment. Three-bearing construction
requires rigid coupling.

Belt and Chain Drives

To avoid overstressing of motor bear-
ings and belts, or chains, use pulley
sheaves or sprockets no smaller than
those recommended by belt or chain
manufacturers and the General Electric
Company.

Flat Belt Drive

Arrange the location of the driving and
driven shaft so that they are parallel.
Adjust belt tension just enough to pre-
vent slippage; excess tension unnecessari-
ly loads the bearings. Avoid a vertical
drive; an angle of 45 degrees or less

between the line of shaft centers and the
horizontal is desirable. Distance between
centers should be at least 214 times the
diameter of the larger pulley unléss a
belt-tightener attachment is used. Pulley
ratio should not exceed 5 to 1. Belt speed
should not exceed 5000 feet per minute,
If possible, make the lower side of belt the
driving side. Run the grain or smooth
side of the belt on the pulleys.

11\t Belt Drive

Align the sheaves carefully to avoid
axial thrust on the bearings. Adjust belt
tension just enough to prevent excessive
bow of the slack side. ‘“V’’ belts do not
require as much tension as flat belts, If
possible, make the lower side of belt the
driving side. Pulley ratio should not ex-
ceed 8 to 1. Belt speeds should not exceed
5000 feet per minute, unless otherwise
recommended by belt manufacturer,

Chain Drive

Align sprockets and adjust chain just
enough to permit a slight sag on the slack
side. Avoid vertical drive; an angle of 45
degrees or less between the line of shaft
centers and the horizontal is desirable.
The distance between shaft centers
should not be less than the diameter of
the larger sprocket plus the radius of the
smaller. Consult the chain manufacturer
for maximum ratio speed and lubrication
of the chain.

Gear Drive

Motor should be ball-bearing type for
helical gear since they impose axial thrust
on the bearings. The pinion diameter
should not be less than that recommended
by the General Electric Company. When
quiet gear drive is desired, Textolite*
pinions with helical teeth should be used.

* Reg. trade-mark of General Electric Company.

These instructions do not purport fo cover all details or variations in equipment nor to provide for every possible contingency fo be met in connection with installation,
operation or maintenance. Should further information be desired or should particular problems arise which are not covered sufficiently for the purchaser's purposes, the matter

should be referred to the General Electric Company.
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GEH-790Q Polyphase Induction Motors

service, the brushes should be set down
on the collector surface; clean off slush
before seating brushes.

Keep the rings clean and maintain their
polished surfaces.. Ordinarily the rings
will require only occasional wiping with a
piece of canvas or nonlinting cloth. Do
not let dust or dirt accumulate between
the collector rings.

Brushes (Wound-rotor Motors Only)

See that the brushes move freely in
the holders and at the same time make
firm, even contact with the collector
rings. The pressure should be between
2 and 3 pounds per square inch of brush
surface.

When installing new brushes, fit them
carefully to the collector rings. Be sure
that the copper pigtail conductors are
securely fastened to, and make good
contact with, the brush holders.

MEDIUM

1-53  (50M)
7-54  (25M)

Locating Troubles

If trouble is experienced in the opera-
tion of a motor, make sure that:

1. The bearings are in good condition
and are lubricated properly.

2. There is no mechanical obstruction
preventing rotation.

3. The air gap is substantially uniform.

4, All bolts and nuts are tightened
securely.

In checking for electrical troubles, be
sure:

1. That voltage is actually available in
all phases at the motor terminals.

2. That line voltage and frequency
correspond to the values stamped on the
motor nameplate. (Refer to paragraph on
“Allowable Voltage and Frequency
Range.”)

3. That the overload protective de-
vices are in proper condition.

4. That all connections and contacts
are properly made in the circuits between
the control apparatus and the motor.

5. That the motor is not’ excessively
overloaded. This may be checked by
comparing line amperes with the full-
load ampere rating stamped on the
nameplate.

RENEWAL PARTS

When ordering renewal parts give
quantity, catalog number if available,
description of each item required, and
the model number of the motor.

Requests for additional copies of these
instructions or inquiries for specific in-
formation should be addressed to the
nearest sales office of the General Electric
Company.

INDUCTION MOTOR DEPARTMENT

GENERAL &3 ELECTRIC

SCHENECTADY, N. Y.
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