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SERVICE NOTES RHMS-225

GENERAL @) ELECTRIC

TELEVISION RECEIVER
AND
COMBINATION TELEVISION AND RADIO RECEIVER

MODELS HM:225 AND HM-226-7A

1

Model HM-225

Over-all Dimensions
Model.
Height. .
Width....
Depth

Electrical Specifications

Model HM-226-7A

SERVICE DATA

HM-225

4014 inches
28%¢ inches
1715 inches

HM-226-TA
1214 inches
335 inches

2'.!"'; inches

Power

Model Supply
(Voits)

HM-225 115-125

HM-226-TA 115-125

Tuning Frequency Range

Frequency Power
(Cycles Consumption
per Second) (Wiates)
o 300
00 300

{Television)
75 (Radio)

A. Television Receiver (used in both models)

Band No. 1
Band No, 2.
Band No. §
Band No. 4
Band No, 5

44-50 M.C
5)-56 M.C.
66-72 M.C.
78-84 M.C.
84-90 M.C.

B. Radio chuur used in HM-226-TA only)

Band "B".
Band "'C".
Band D", .,

Intermediate Frequencies

Television Video (Picture). .

Television Audio. ... ...
Radio. . :

Maximum Electrical Output

Television Audio. . ...

Radio Audio, .
Tone Control

Televison Audio. .

Radio Audio. .

5401000 K.C,
2.1-6.5 M.C.
14.25-22.5 M.C

12.756 M.C.
25 M.C.
155 K.C,

10 Watts
5 Warts

Continuously variable

l-pu.\ili'u:

Lond-speaker—""Alnico”

Type of Cone
Cone Diameter
Voice Coil Impedance (400 cveles)

Picture Size

Model : ll\] 225

Height ". inches

Width 734 inches
Tubes

A. Television
Converter-Oscillator
Ist Audio LLF. Amplitier,
2nd Audio’ L. F. Amplifier. .
Audio Amplifier and Phase Inverter
Audio Output
1st and 3th Video LF. .-\mpliﬁw
2nd and 3rd Video I.F. Amplifier
Video Detector and AVC.
I1st Video Amplifier and Sync,
2nd Video Amplifier
Sync. Amplifier and Vertical C hppc
Vertical Oscillator and Amiplifier
Horizontal Oscillator
Vertical Output
Horizontal Output
Low Voltage Rectifier
High Voltage Rectifier. .
Picture Tube (HM-225). ..
Picture Tube (HM-226:7A)

B. Radio (used in HM-226-TA only)
Converter-Oscillator
I.F, Amplifier. .
Detector and AVC
Ist Audio Amplifier
2nd Audio Amplifier.
Aundio Output
Rectifier
Dial Lamps. . . .

Magnetic Dynamic
Curvilinear
12 inches
3.5 ochms

HAM-226-TA
T4 inches
10 inches

GE-O0FSG

.. GE-0SK7

GE-6BS
GE-08C7

(2)GE-(Fd8
(")(nl‘. 1852/6AC7
")GE 1853/6ABT

Chipper

. GE-6H(

GE-GFSG
GE-0F6G
GE-OFS8G
GE-G6F8G
GE-6N7G

L GE-6VeG

(2)GE-

GE-6ALGG
aUu 4(:
(lh ﬁl /-l

GE-MWV "’2 2
GE-MW.31.3

GE-6SA7T
GE-6SK7

. .GE-6HG

GE-GSF5H

.GE-6]5G

GE-0Y6G

GE-53Y3G
(3)Mazoa No, 14




- RHMS-225 Radio Service Notes on Models HM-225 and HM-226-7A

CAUTIONARY INSTRUCTIONS

Extremely high voltages (4000 volts or more) are used in
the operation of this receiver; therefore, every precaution
must be exercised to insure safety to the service engineer
and to the customer.

The back cover, while in place, protects the user and
should never be removed except by a qualified television
service engineer.

The power-cord plug should not be inserted in a power
supply outlet until a good, solid ground connection has been
properly made to the receiver chassis.

or safety, the following operations must be performed
with power p{ug disconnected before working on the receiver
with the back cover removed:

1. Remove 870/2X2 tube from socket.

2. Detach top cap lead of 879/2X2 tube and insulate the
contact end of this cap lead.

3. Ground the receiver chassis.

All adjustments not accessible with the back cover in place
can be made without enarfzin; the high-voltage circuits.

Servicing of the high-voltage circuits can be satisfactorily
performed with the power-cord plug removed from any power
;l:ﬁply outlet. A resistance check of the circuit eomg_onenu

ill indicate any trouble exilﬁng. HIGH VOLTAGES
SHOULD NEVER BE MEASURED.

The ‘“picture tube” is highly evacuated and is conse-
quently subject to a very great air pressure. If it is broken,
glass fragments will be violently expelled. Handle with
care, using safety goggles and gloves.

The large end of the ‘“picture tube' —particularly that
part at the rim of the viewing surface—must not be struck,
scratched or subjected to more than moderate pressure.
DO NOT FOR THE SOCKET ONTO THE TUBE
OR STRAIN ANY EXTERNAL CONNECTIONS. If it
fails to slip into place smoothly, investigate and remove
the cause of the trouble.

GENERAL INFORMATION

General Electric Television Receiver, Model HM-225,
is a console type, 22-tube, superheterodyne receiver equi? ed
with a full magnetic, short, 9-inch picture tube. The rect ger-
power supply is on 4 separate chassis mounted in the lower
cabinet compartment with the speaker,

General Electric Television and Radio Receiver, Model
HM-226-7A, is a console type instrument using the same
television receiver as the Model HM-225 with minor altera-
tions for use in conjunction with a 7-tube radio receiver.
Model HM-226-7A is equipped with a full magnetic, short,
12-inch picture tube.

Additional design features include iron-core LF. tuning,
automatic contrast control, automatic brightness control,
automatic tone compensation, automatic volume control
and a constant high-gain antenna coupling circuit,

INSTALLATION AND OPERATING
INSTRUCTIONS

Installation and operating instructions on the above tele-
yision receivers are supplied in scparate pamphlets as listed
below:

1. Installation Notes
Model HM-225, ...... Pamphlet No. RHMJ-225
Model HM-226-7A. ... Pamphlet No. RHMJ-226

2, Operating Instructions
Model HM-225. ...... Pamphlet No. RHMI1-225
Model HM-226-7A. . .. Pamphlet No. RHMI-226.7A

ANTENNA

Antenna installation information is thoroughly covered in
the above mentioned installation notes and in Instructions
RHTI-8 on the General Electric Television Dipole Antenna,
Model HT-8. In general, the television antenna should
be of the dipole type located as high as is practical and in an
area where the horizon in the direction of the television
transmitter is not obstructed by buildings or structures, A
noticeable gain in signal strength will be obtained as antenna
height is increased. Since television radiation reacts similarly
to light waves, reflection problems arise which often modify
otherwise ideal installation locations. Consideration must also
be given noise sources within buildings, or ignition noises from
vehicles on adjacent streets. It is usually best to locate the
dipole antenna on the side of the building away from the
street thus allowing the building to shield the antenna from
ignition noises.

The dipole should be erected with arms parallel to the
ground and at right angles to the direction of the television
station. If noise or retlection interference exist it may be
better to point the dipole urms in the direction of the inter-
ference.

Noise interference and poor signal strength may dictate
the use of a reflector. A reflector will increase the signal
strength appreciably as well as increase the horizontal
directivity.

r—
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PHONOGRAPH CONNECTIONS

Model HM-220-7A radio receiver is equipped with a
phono-terminal (pin jack) to allow the convenient connection
of a record player. General Electric plug, Stock No. RP-145,
fits the pin jack.

Nore—A suitable load consisting of a 100,000 ohm resistor
in series with a .01 mfd. capacitor should be connected
across the pick-up leads when using a crystal-type unit,

LOUD-SPEAKER

To center the voice coil, loosen the two screws which
clamp the speaker spider in position. These two screws are
available from the rear of the speaker. Shift the spider around
until the voice coil is centered, then tighten the screws in
position.

TELEVISION RECEIVER CIRCUITS

The television receiver circuits are divided into the fol-
lowing sections:
R.F. Unit
Converter-Oscillator and Amplifier
Audio Unit
Video Unit
Sync Pulse Clipper—Amplifier
Horizontal Oscillator—Output
Vertical Oscillator—Output
Low Voltage Rectifier
High Voltage Rectifier

R. F. Unit

This unit, comprising all circuits between the antenna
terminal posts and the converter grid, consists of a high pass
filter input, a series tuned antenna coil primary, a shunt
ca citt coupled secondary (C-2) and a video LF. wave tra
(C-88, L-15). The wave trap is broadly tuned at 11.75 M.C.
to prevent I.F. interference. Any one of the five tuned cir-
cuits for each of the five television transmission bands can be
connected into the secondary circuit by pressing the appro-
priate button. The secondary circuit trimmers when properly
tuned give a broad, flat response curve.

Converter-Oscillator and Amplifier

A plate-tuned oscillator is used with vernier tuning per-
mitted from the front control panel through trimmer C-17.
The resultant video I.F. signal of 12,75 M.C. and the audio
LF. signal of 8.25 M.C. developed in the converter-oscillator
tube circuit is coupled through transformer T-11 to the 1852
amplifier tube.

Audio Unit

The audio unit is a conventional-type superheterodyne
sound receiver with the ILF, stages tuned to 8.25 M.C. The
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Radio Service Notes on Models HM-225 and HM-226-7A RHMS-225

audio I.F, signal is taken off through the suppressor of the
15t video L.F, tube,

Video Unit

This unit includes all the video I.F, amplifier stages, the
video detector, two stages of video amplification and the
picture tube input. Three wave traps are provided in this
unit; one at T-0 for rejecting the audio 1.F. of the adjucent
television band, one at T-7 for rejecting the audio LLF. of the

band concerned, and one in the cathode circuit of the Ist

video, 6PF8G, comprising L-18 and C-52, for removing the
12.75 M.C. video L.F. from the detected signal amplifier
stages. A sensitivity control, known as contrast control,
(R-67), is provided in the AVC circuits of the 6H6 video
detector for varying the grid bias on the 2nd and 3rd video
I.F. tubes.

D.C. reinsertion (automatic background control) is accom-
plished in the 2and- video 6FGG tube circuit by using part of
the varying screen voltage developed across R-93 to control
the picture tube grid voltage. A high impedance voltage
divider, R-94 and R-95, is used and the coupling condenser,
C-38, is made small to prevent low frequency variations in
the plate supply from getting to the picture tube grid,

Sync-pulse Clipper—Amplifier

Sync-pulses are taken off the plate of the right section of
the 1st video and clipper tube, 6F8G. The video signals are
separated by tube cut-off since the plate voltageis only about
10 volts, The sync-pulses are then amplified in the sync
amplifier tube and coupled through a high-pass filter to the
grid of the horizontal oscillator,

Horizontal Oscillator—Output

"The horizontal escillator is a multi-vibrator with speed
controlled by varying the small positive grid voltage through
R-69. The horizontal pulses are passed through proper wave
shaping and amplifier cireuits to the horizontul deflection
coils of the picture tube. Horizontal linearity is adjustable by
varying R-91. Horizontal sweep size is controlled by R-60 in
the cathode circuit of the 6ALGG. The degeneration resistor
R-22 and series circuit across the secondary of the AALOG
output transformer damp the output transient, Damping
is adjustable through R-100,

Vertical Oscillator—Output

Vertical sync-pulses are nrated from the horizontal
ulses in the vertical clipper right section of 6F8G and are
ed to the vertical oscillator. This escillator is of the blocking

type, trunsformer coupled. The generated sawtooth wave
across C-70 is shaped br the vertical linearity control, R-53.
The speed of the oscillator is controlled by R-70 and the
length of sweep (size) is adjustable through R-65. The output
is amplified and coupled to the vertical deflection coils of the
picture tube.

Low-voltage Rectifier

Two 5U4G rectifiers are necessary to supply plate current
which is over 300 ma. A combination of choke and resistance
filters is used so that the audio and oscillator plate supplies
will be free from video and sweep signals.

High-voltage Rectifier

The high voltage rectifier uses a resistance filter, Thebleeder
is connected across the filter input to reduce ripple. R-103
is inserted in the plate lead for protection,
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Radio Service Notes on Models HM-225 avid HM-226-TA RHMS-225
TELEVISION SCHEMATIC DIAGRAM
" ' PARTS DESCRIPTION LIST
Models HM-225 and HM-226-7A
SYMBOL DESCRIPTION | SYMBOL DESCRIPTION SYMBOL DESCRIPTION
1 47 mml mica L.P.?. capacitor C-7v D05 mid. capacitor R-51 2,200 obhms carbon resistor
C:g 55-185 mmt C-80 30 mifd. 4 v. wl electrolytic R.52 10,000 ohma brightness control
2 gg:soo =§§ umumr C-81 20 l;“ldc 400 v. dry electrolytic R-53 0 megohms vertical linearity cone
- M
-5 ﬁ—gd‘m‘wm = g:g X mmf. uuu L.P.F. capacitor 2346 47,000 ohms cn::n resistor
-6 Vi ectrolytic mmf. trimmer hm carl
or | simin, T Sh | Baena EX | Lodale i
. mica .P. cupacitor mid, paper capacitor mey: cur B r
c-8 200 mm{. trimmer -01 mf =nu capacitor Re38 10,000 ohma carbon
c.9 200 mml. trimmer mr" capacitor R-50 1,500 ohms 6 W, wire vonnd resis-
c-10 2-12 mmf. trimmer mo m tor (Sce R-101)
C-11 82 mmi. mica L.P.F. capacitor L-1 R-60 I.D%hnu horizontal size control
c-12 005 mid. paper a?ato L-2 R-61 220,000 ohma carbon resiator
C-13 47 mmf, mica L.P.F. capacitor L-3 R-62 220,000 ohms carbon resistor
C-14 J005 mid. paper capacitor L4 -6 220,000 ohms carbon resistor
C-15 33 mmf. mica capacitor L-5 R-64 420,000 ohms cart >
810 4 mmf. mica L.P.F. capacitor L.6 R-05 2.0 megohms vertical size control
17 Air trimmer L7 R-00 520 ohms | W. earbon resistor
C-18 130 mmf, mica capacitor L3 R-67 10,000 ohms conteast control
19 2-12 mmf{. trimmer L9 R-68 220.% ohms carbon resistor
20 3-12 mmf, trimmer L-10 R-69 100, ohms honzontal specd
1 -gg d. paper capacitor L-11 on
‘ 22 o d. paper capacitor L-12 i " R-T0 400 ohms 17.9 W. wire wound resistor
e 23 D05 mid. paper capacitor L-13 A cogl band .\o. l R-71 240 ohms : W. carbon resistor
C-24 005 mfd. paper capacitor L-14 Osc, coil band No. & R-72 470,000 ohms urbon mm.or
0.1 mfd, paper capacitor L-15 Wave trap assembly R-73 1,000 ohimsy istor
005 mfd. paper capacitor L-10 Video diode choke R-74 10,000 ulmu 1 W. urbon resistor
27 150 mmf. mica eapucitor L7 Video diode choke R-75 200 ohms 2 W. focus control
005 mid. paper capacitor L-ix Video cathode choke R-76 1.0 hm carbon
8-20 A0 mid. paper capacitor L-i0 Video choke R-I7 700 ohms 7.4 W. wire wound resistor
-30 330 mmi. mica capacitor L-22 Video choke R-78 220,000 ohms carbon resistor
C-31 008 mid, paper tor L-23 Deﬂecuon yoke coil R-TH 500,000 ohms vertical speed control
C-32 005 mfd. paper capacitor L-24 Pocus cail R-%0 470,000 ohms | W. carbon resistor
C-33 850 mmi. mica L.P.F, capacitor L-25 Filter choke R-81 2.2 megohms 1 W. carbon resistor
C.34 02 mid. paper elpncil_or R-1 1,000 ohms carbon resistor R-82 2.2 megohms 1 W. carbon ress
D05 mfd. p.pnr capaci R-2 2,200 ohms carbon resistor R-X3 2.2 megohms 1 W, carbon resistor
36 33 mmf. mica L.P. l' cnputor Rt 10,000 ohms | W, carbon resistor RS54 2.2 megohms 1 W. carbon resistor
37 D05 mid, paper nuuwt R-4 47,000 ohms carbon resistor R-¥5 2.2 megohma 1 W, carboa resistor
C-38 005 mfd, p.;nr R-3 27,000 ohms carbon resistor R-%80 2.2 megohms 1 W. carbon resistor
C-30 20 mid., «K;ﬂ electrolytic R4 1.0 carbon resi R-37 220,00(¢) o 4 W. carbon resistor
.m (Son C-H) R-7 1,000 onms carbon resistor R85 33 ohms 1 W. wire wound resintor
C-40 05 mid. paper capacitor R 100,000 ohms carbon resistor R-89 330 ohms resistor
C-at 05 mid. paper capacitor R 2,200 ohms s carbon resistor R-90 © 33000 ohms 2 W, carbon resistor
C-42 L0101 mid. paper capacitor R-10 1.0 hm carbon R-91 1.000 ohms barizonta) linearity con=
C-43 05 mfd, paper capacitor R-11 220,000 ohms carbon resistor trol o
C44 M6 mid, paper capacitor R-12 47.000 ohmas carbon resistor R-92 470,000 olims carbon resistor
C-4h L0056 mid. paper capacitor R-11 180,000 ohms carbon resistor R-93 39,000 ohms 1 W. carbon resistor
C-46 003 mid. paper capacitor R4 100,000 ohms carhan resistor R-94 10 hma carbon
Ca7 160 mm{. capacitor R-156 2,200 ohms carbon resistor R.G5 2.2 m carbon
i 0.5 mid. paper capacitor R-16 HU0.000 ohms volume control R0 6800 ¢ hml carbon resis
05 "‘3' paper capacitor R-I7 2,200 phins carbon resistor ROT 22,000 ohms 1 W, arbon resistor
10 . Mich capacitor R-18 100 ohims 7.4 W. wire wound resistor] RJS 10.000 ohins carbon tor
] 0.1 m{d. paper capacitor R-10 1,500 ohms carban resistor R0 700 ohma 7.4 W. wire wound resistor
2 22 mmf, mica capacitor R-20 2,200 ohis carbon resistor R-100 400 ohms dnm&na control
05 mid. nﬂs« capacitor R-21 2,700 ohms carbon resistor R-101 180 ohins . wire wound (See
5 mid. 480 v, dry electeolytic R.22 2.2 meyohms | W, carbon resistor - +50)
~ {See C-6. 51) ) R-23 SU0.000 ohms tone control R-102 100,000 ohims carbon resistor
C.56 5 mid. 450 v, ddry elocteolytic R-24 10,000 ohms | W, carbon resistor R-103 100,000 olitns | W, carbon resistor
(See C-65 A R-25 2,200 ohmu carbon resistor R-104 J3.000 ohms 2 W. carbon resistor
&-H 04 mid. paper capacitor R-20 10,000 ohms carbon resistor R-105 470.000 ohms carbon resistor
67 O.J,mfd. paper capacitor R-27 2.700 ohms carbon resistor R-106 270 ohms 2 W. carbon resistor
C-58 150 mmf. mica capacitor R-2% 47,000 ohma carbon resistor R-107 10,000 olims carbon resistor
C-59 06 mid. paper capacitor R-20 15 ohms wire wound resistor R-108 180 ohms carbon resistor
C-60 a r capacitor R-30 3,300 ohms carbon resistor R-109 0.6 ohms carbon (2 in parallel—
gg; 470 mmf. otica capacitor R-31 2,200 ohms carbon resistor HM-220 only)
; 40 « 25 v. dry electrolytic R-32 6,800 okms carbon resastor R-110 2.2 ohms CAtbo'n resistor
C-63 :m mmf, mica capacitor R-31 1300 ohms carbon resistor T4 Antenna transformer
L C-64 d. 450 v. wet electrolytic R-34 1.0 carbon T.2 181 acdio LP. trunsformer
" C.65 30 mfd. 450 v. dry electrolytic R-35 270 ohms 2 W, carbon resistor T-% 20d audio LP. transformer
(See 0-55) R-36 2,200 ohms carbon resistor T4 Ird audio 1P, transformer
¥ C-66 .06 mfd. paper capacitor R-37 2.200 ohms carbon resistor T-5 Audio output trassformer
C.67 wmr capacitor R-3% IND ohms carbon resistor T8 2ndd video I.F, transformer
B C-68 d. . wet electrolytic R-39 2,200 ohmu carbon resistor T7 drd video LF. transformer
0 m mfd., p-per capacitor R0 470 ohmy carbon resistor TS 4th video LF. transformer
70 .02 mid, Rl 27,000 ohms carbon reaistor T-0 h video LF. transformer
71 m!d. &?tr e-antnzm R-42 10,000 ohmu carbon resistor T-10 Vertical oscillator musformer
c.2 . dry electrolytic R-471 3. :noo ohms carbon resistor T-11 15t video 1P, transd mf
R-44 220,000 ohmy carbon resistor T-12 Horizontal output v ormer
C-73 0.5 mld. ptpet capacitor R-AA 1.0 megohm carbon resistor T-13 l.ow voltage power transformer
<74 .Ol mid. paper capacitor R-46 15,000 ohms 2 W, carbon resistor T-14 h v power t mer
75 30 mfd, v, wet electrolytic RAT 10:000 ohms carbon resistor T-15 Ounllnnt transformer
70 30 mid. 460 v. wet electrolytic RN 4.700 ohms carbon resistor T-16 Vertical output transformer
C7 06 mid, 4000 v, paper capacitor R-40 470,000 ohms cubon resintor
C-78 06 mid, -0000 V. paper capacitor R-30 K20 ohma 2 W. carbon resistor
* L.P.F.—Low Power Factor,
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B TELEVISION ALIGNMENT PROCEDURE
k The problem of aligning the several circuits in a television {3) Marker system either provided in sweep oscil-
- receiver is much more involved and requires more specinlized lator or from separate signal generator for
' vggui%mcnttlmn the alignment of conventional radio receiv- : locating 12.75 and 9.75 MC points,
‘ers. Fortunately, the use of stable components in carefully (B) Sound I.F. Ahgnment
_engineered circuits of wide-band characteristics reduces to ( l; Cathode ray oscilloscope
ninis nmthse necessity for alignment under normal operating (2) Wide band sweep oscillator capuble of sweep-
conditions, Should alignment become necessary the follow- ing from 7.75 to 8,75 MC.
ing equipment will be needed: (C) R.F. Alignment
e (1) Cathode ray oscilloscore
(A) Por Video I.F. Alignment (2) Wide-band sweep oscillator capable of sweep-
; ing the following bands.
- (1) Cathode ray oscilloscope (a) 44 to 50 (J} 78 to 84
( o (2) Wide-band sweep oscillator capable of sweep- (b) 50 to 50 (e) 84 to 90

ing from 7.5 to 15 MC, (e} 66 to 72

VIDEO I. F. ALIGNMENT

Point of

Input Adjustments Comments
Connect vertical input cable of cathode ray oscilloscope across resistor R-43

of 6HE viden detector. See Fig. 5, arrow one.
Control grid Connect low output tap of video 1.F. sweep oscillutor to control grid of 1853
of 1853 (2nd (2nd video 1.F.). See Fig. 5, arrow two, Connect ground lead to ¢ is. Turn
video 1.F.) contrast control (R-67) to about half of maximum or to a point which gives

satisfactory vertical deflection without overloading. Set horizontal centering
and gain controls an oscilloscope to give suitable horizontal deflection. Adjust
sweep phase to give curve similar to Fig. 8, curve 3.

urn 1t sweep oscillator has marker points internally supplied, steps 3 and 4 may be omitted.

. 3. Sameasin |Same us in Superim an accurately calibrated 12.75 MC sig“nal in parallel with sweep
0. 2 gxﬁlm No. 2 signal. ml will appear on sweep curve in oscilloscope as a wiggle, the
12.75 MC center of which is a thin black line. With a or crayon mark this point on

the screen of the oscilloscope. (Note: Hereafter the horizontal controls on the
oscilloscope must not be touched.)

—
4. Same as in  [Same as in ‘Superim an accurately calibrated 9.75 MC signal in parallel with sweep
. _‘g'a'sbféus Na. 2 signal. }\iatk screen ut point where signal appears on curve as in No. 3 above.







