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Practical Technical Training In

RADIO-TELEVISION

AND ALLIED ELECTRONICS

LESSON NO. SPl

THEATER SOUND EQUIPMENT

THE PURPOSE OF THIS LESSON 1S.TO FAMILIKRlZE YOU WITH THE VARIOUS

AMPLIFIER CIRCUITS AND SYSTEM HOOK~UPS AS USED IN THE CONVENTIONAL
THEATER.,

YOU WILL FIND THE FIRST PART OF THIS PARTICULAR LESSON TO BE BASED
UPON WESTERN ELECTRIC EQUIPMENT WHICH IS MANUFACTURED ~AND INSTALLED BY
ELeEcTRICAL RESEARCH PRODUCTS, INC. WESTERN ELECTRIC EQUIPMENT IS VERY
POPULAR IN THE SOUND PICTURE FIELD, AND CAN BE USED WITH ALL TYPES OF
WELL KNOWN PROJECTORS. THE LATTER PORTION OF THIS LESSON IS DEVOTED TO
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GENERAL LAYOUT OF THE WESTERN ELECTRIC SOUND PROJECTOR SYSTEM
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~'SOUND- PICTURES

R C A. PHOTOPHONE souno EQUIPMENT AND‘WHICH ALSO

PRODUCTION
SOUND PRODUCED. UNT1L RECENTLY,A SERVICE ENGINEER WAS CALLED UPON TO RE
PAIR SOUND EQUIPMENT WHENEVER TROUBLE OCCURRED. THIS WAS VERY EXPENSIVE
AND LED TO MANY DELAYS AND POOR PERFORMANCE. THE PUBLIC NOW DEMANDS THE

BEST
GIVING YOU A THOROQUGH: TRAINING

| WE HAVE "HAD "SOUN , X
”ouuo svsreus WERE DEVELOPED MERELY WITH THE.

IN BOTH EQUIPMENT AND:OPERATORS,

‘Usgo*ﬁ,~ékEAT»oéAL.A

“unes, PRACTIC-f~
1DEA OF -SOUND RE--

IN MIND, GIVING LITTLE OR NO CONSIDERAIION TO THE QUALITY: OF

IT IS FOR THIS REASON THAT WE ARE
{IN.SOUND" AND REPRODUCT I ON. BerFoRre WE

TAKE UP THE PRACTICAL WORK 'AND TRAINING4!IT 1S NECESSARY TO ACQUAINT YOU

WITH THE DIFFERENT 'SYSTEMS AND EQU!IPMENT USED
SHALL START WITH WESTERN ELECTRIC EQUIPMENT,

N MOTION PICTURE WORK.WE
GIVING YOU A BRIEF DESCRI-
" PTION AND -DISCUSS10ON
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FIER)
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K2-A AMPLIFIER

WESTERN ELECTEIC

211 TYPE TUBES
(AMPLIFIER )

45-4 AMPLIFIER

OF SELECTED WESTERN -
ELECTRIC MATERIAL.

WesTerRN ELec-

TRIC EQUIPMENT . CAN
BE USED WITH ANY POP

ULAR TYPE PROJECTOR,
AS SIZES ARE . AVAIL-
ABLE FOR ALL INSTALL
ATIONS.

FILAMENT CURRENT

METER A WESTERN ELECTRIC

INSTALLATION

ONE OF THE MOST

7ﬁii;5Nr 5T USED,AS WELL AS ONE
MODERN

WESTERN ELECTEIC OF THE MOST
"205 TYPE TumES INSTALLATIONS, FOR
(RECT1FIER) USE WITH MOTOR GENER
METER ER, CONSISTS OF A
PHOTO-ELECTRIC CELL
—— PLATE CURRENT (P.E. ceLL)aMPLIFIER

METER KNOWN As THE D-85943

orR D-86729 anD wHicH
westEew sLeCTRIC2H | FEEDS INTO THE  U1A
TYPE TUBES (PECT/
FIEx) LOW LEVEL STAGE.THIS
AMPLIFIER 1S COUPLED
To A 42A HieH LEVEL

AMPLIFIER WHICH DRIV
Es A 43A power AMP-
LIFIERy AND AN OUTPUT
CONTROL PANEL. A
BLOCK DIAGRAM OF THE
COMPLETE INSTALLA-

Fla, 2

Western Electric Amplifier Rack Assembly.

TION IS SHOwN IN Fiag.
1. '

By STUDYING
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THIS ILLUSTRATION VERY CLOSELY, YOU WIiLL DISCOVER MANY IMPORTANT FACTS.
FIRST, YOU WILL FIND THAT AT LEAST TWO PROJECTORS WITH BUILT-IN P.E.

CELL AMPLIFIERS ARE REQUIRED IN ORDER TO OBTAIN CONTINUITY OF REPRODUC-
TION. A METHOD OF SWITCHING THE OUTPUT OF EITHER MACHINE TO THE 41A AM
PLIFIER MUST ALSO BE USED.

THE POWER SUPPLY

As ALL sSYs-
TEMS REQUIRE A
PE.Cell
SOURCE OF POTEN-
TIAL,IT WILL BE @
WELL FOR US TO |
SEE HOW AND WHERE ¥+
WE OBTAIN OUR VAR 3
ious OPERATING
VOLTAGES.
?
GoING INTO
THE PROJECT I ON Milliammeter
rRooM (Fi1e.1), we "
FIND A CHARGING P G rbasv +{90v.
AND SWITCHING PAN
EL TO WHICH BATT-
ERIES ARE CONNEC- FIG, 3
TED WHEN THEY ARE The RE. Cell Amplifier
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The W.E. 41- A Amplifier,
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"IN USE AND A _RECTIFIER WHEN THE AL, POWER SUPPLY 1S IN USE. IN THIS IN-
STALLATION, WE FIND THAT A D.C. POTENTIAL IS REQUIRED FOR THE EXCITING
LAMP, PHOTO-ELECTRIC CELL, FIELD MAGNETIZING CURRENT FOR.THE LOUD SPEAK
ERS, AND,FOR,THE,&]A AMPLIFIER WHICH. 1S COMPLETELY D.C. OPERATED. WE AL
SO FIND THAT A D.C. POTENTIAL FOR THE 42A AND Y43A AMPLIFIERS IS REQUIR-
ED. S ¢l ‘

TRACING THE SIGNAL

BEFORE BREAKING THE BLOCK DIAGRAM DOWN INTO 1TS COMPONENT PARTS,
LET US TRACE OUR SIGNAL THROUGH THIS COMPLETE SYSTEM.

THE HEAVY BLACK LINES IN F1G.1 INDICATE "S1GNAL LINES". STARTING
AT THE LEFT,WE FIND THE OUTPUT OF ONE FILM PICKUP AND ONE MAGNETIC RE-
PRODUCER BEING USED
IN CONNECTION  WITH

r 3

o EACH PROJECTOR. THE

3 OUTPUT OF ANY OF

6 THESE UNITS TERMIN-
ATE THROUGH A SWITCH
ING SYSTEM INTO THE

A +390V. VOLUME CONTROLLING v

oA " "

l 43sov | NITyOR THE  "Fapgg"

X Fleash FROM THE FADER WE
ND

| . —an | PROGRESS THROUGH THE

— NON-SYNCHRONOUS SWIi~-

TCHING PANEL TO THE
BIA aMPLIF:ER.

Z205-D

e INPUT
ouTPUT

205-D

-
|
———l,
— ey
L7

ﬁ
E—

A i

5750

FROM THIS AM-
PLIFIER WE BUILD UP
THE SIGNAL CURRENT

[ = roro00 THROUGH THE U2A  anD
: — 43A aMpLiFIERS, THUS
BO"‘ s

2O l | ECURING SUFFICIENT

3, AMPLICATION OF  OUR
D -

C;;',YT'?;/T - SwITER S1GNAL. OurR AMPLI
ARV - FIED SIGNAL THEN GOES
TO THE QUTPUT  CON-
Fla. 5 TROL PANEL,WHERE IT
The W. E. 4z-A Amplifier. 'S FED TO THE  VAR-
LOUS LOUD  SPEAKERS
IN THE THEATER. IN F1G6. 2 YOU WILL FIND A PHOTOGRAPH OF THE AMPL IFIERS

AND CONTROL SYSTEM.

P.E. CELL AMPLIFIERS

THE WESTERN ELECTRIC SYSTEM USES TWO DIFFERENT TYPES OF PHOTO-EL-
ECTRIC CELL AMPLIFIERS. THE OLDER TYPE MACHINES USED THREE STAGES, ONE
TUBE BEING LOCATED IN THE CELL HOUSING AND THE OTHER TWO STAGES BE I NG
SUSPENDED ON THE MACHINE AT SOME CONVENIENT POINT. THE NEWER MODELS
USE ONLY TWO STAGES AND BOTH OF WHICH ARE SUSPENDEC BELOW THE CELL HOUS
ING.

THe P.E. CELL AMPLIFIER USED W|TH THIS LATTER SYSTEM IS THE
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D-85943 or D-86729 AND 1TS DIAGRAM APPEARS IN Fi1G. 3. UPON LOOKING AT
THIS DIAGRAMyYOU WILL FIND THAT THE P.E. ceELL 1S RESISTANCE-CAPACITY
COUPLED TO THE FIRST STAGE. THE ACTIVE SURFACE OF THE CELL, WHICH IS THE
FILM ON THE INNER SURFACE OF THE GLASS IS CONNECTED TO THE MINUS SIDE OF
THE BATTERY AND THE COLLECTOR RING 1S CONNECTED THROUGH A TWO MEGOHM RE-
SISTOR To B PLUS. ALL STAGES EMPLOY THE W.E. 239 TYPE TUBE AND THE FiL-
AMENTS ARE WIRED IN SERIES. THE OUTPUT FEEDS INTO A 500 OHM LINE WHICH

CONNECTS TO THE FADER. ; y
"A CIRCUIT DIAGRAM OF THE U4I-A AMPLIFIER APPEARS IN Fig. 4,

THE 42-A AMPLIFIER
By REFERRING TO i

F16.2 AGAINgYOU  WiLL

NOTICE THAT THE o [ ' - SPEAKER VOLUME CONTROL
“F 7" MULTISTAPPED  AND IMPEDANCE MA A -
AMPLIFIER 1S  MOUNTED ‘ wmr:knsronﬂzn L TAP SWITCHES :

DIRECTLY BELOW THE 41A
AMPLIFIER, THiS U2A aM
PLIFIER CONSISTS OF A
SINGLE TRANSFORMER COU
PLED PUSH-PULL OPERAT-
ED STAGE EMPLOYING . A
PAIR OF TYPE W.E. 205D
TUBES, (THE CHARACTERIS
TIC OF THESE TUBES ARE
GIVEN IN ONE OF  YOUR -
TUBE CHARTQ.THE FILA=-
MENTS ARE OPERATED ON

A.C. FROM STEP-DOWN . | =  SWITCH FOR.

TRANSFORMERS. PLATE : SRR PSR AwD

VOLTAGES ARE OBTAINED A INPUT

FROM A PAIR OF 205D .
TUBES WHICH OPERATE AS ' oS aanis. e g
RECTIFIERS WHEN CONN- 1 Ei

ECTING THE GRID AND R

PLATE OF EACH TUBE To- |7™™% égi we

GETHER. THIS AMPLIFIER. |  s0-dls n,’a :

HAS A GAIN OF - 25 D.B. .

AND IS CAPABLE OF DE- e

LIVERING 2.4 wATTS oF as ng

UNDISTORTED OUTPUT POW . - ey

ER. SEE Fi16.5 FOR A
CIRCUIT DIAGRAM OF THE

42A aMmPLIFIER. P ¥
B 3018
TRANS
. Ty
To PERMIT THE raour conn smirc
FILAMENTS TO LIGHT BE- <::> AR e
et Ot 0.
FORE THE  HIGH PLATE oy
VOLTAGE IS APPLIED TO o 4TE<\u=unw=§ i e
THE TUBES,THE _CONTROL . | O————- T =0
SWITCH IS SET SO THAT BRI -
ITS FIRST POSITION, . . I
THE POINTS A-B AND D-E R Fia. 6 '
ARE. CLOSED, THUS L1GHT- R The W. E 45 - A Amp//f/er‘.'

ING THE FIiILAMENTS OF




PAGE 6 _ o - ' SOUND PICTURES

THE TUBES. - AFTER THE FILAMENTS ARE HOT, THE CONTROL IS MOVED T0 POSI“
TION NUMBER TWO AND THE AMPL I F1ER .THEN GOFS,INTO OPERATION ..

©THE Y3 AMPLIFIER
THis AMPLIFIER s SIMILAR TO THE h2A AND CONSISTS' OF A SINGLE

TRANSFORMER COUPLED PUSH-PULL STAGE. THIS AMPLIFIER ‘USES Two 211E  TvPE
TUBES, GIVING A POWER OUTPUT OF ABOUT 12 WATTS, OR vA GAIN OF 6D.B. IT

WISTERN !L!C"IIC 239 TYPE
VACUUM TuBES

TRPUT TRANSFORMER (T)) . Aﬂm m wum

BUDCKING:
(Gr3 Trd035)
_‘ .

- FILAMENT CURRENT METER

RECTIFIER SOCKETS -
tVs e ver - oo ETo fwistg‘z;‘e SOCKETS

~WESTERN ELECTRIC 205 TYPE

ms-tkn ELECTRIC 205 TYPE “ua VACUUM TUBES (AMPLIFIER)

YACUUM YUBES(RECT!FIER)
FILAMENT CURRENT CONTROL

CONNECTION BLOCKS

DOOR SWATER
9%

OUTPUY TRANSFORMER

R LNE FUSES £3AMR PLUG)

FIG.7
Internal View of W.£. 96-4 Amp/r’f/’er.

IS DESIGNED FOR A
500 oHM INPUT AND J%fip; B34
OUTPUT  IMPEDANCE. ol S B 5 i b 50 W/M‘fmﬂs
1Y) ‘ cllrﬂ P SE
THE RECTIFI- | <ESB& s S
a8 & < eé
ER CONSISTS OF Two | S3°9i€$ N
211E TuBES - WITH P i 58 S
THEIR PLATE AND , : " T 2Ty TRt
GRID TIED TOGETHER T e 5. Ao osnFit ”’E’-«q,——"’“’“-
IN A FULL-WAVE REC 5% $58 § gaan N igfo =V’
TIFYING CIRCUIT.
THE SAME TYPE  OF 'DWW.M‘
CONTROL SWITCH -AS Bnd92¢ 5 Sht et 3058,
USED IN THE hoa | — s
AMPLIFIER A ALLOWS | 2V Juy b
THE FILAMENT TO L} 'f,',.;m;z;;';,w,p,wm
GHT BEFORE THE
PLATE VOL;AGES ARE Fila. 8
APPLIED. A CIRCUIT - =
DIAGRAM OF THE II}A Dragram of W.E. 46-4 Ampl

..\,\ .
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AMPLIFIER IS SHOWN IN FIG.6A AND WE ADVISE YOU TO STUDY IT THOROUGHLY
BEF.ORE,CONTINU'NG WITH THIS LESSON.

OUTPUT CONTROL PANEL

THE oUTPUT OF THE U3A aMPLIF!I-
ER GOES TO THE 200A CONTROL PANEL
THIS UNIT 1S THE DISTRIBUTING SYSTEM
AND IS SHOWN AT THE TOP OF THE RACK
IN F16.2 = A REAR-VIEW OF THE 200A
CONTROL PANEL IS SHOWN IN FIGURE 6B.

THE PRINCIPLE PART OF THIS CON
TROL PANEL CONSISTS OF A STEP-DOWN
AUTO-TRANSFORMER WITH A NUMBER OF IN
TERMEDIATE TAPS, WHICH ARE CONNECTED
TO SEVEN DIiAL SWITCHES. THIS PERMITS
THE CONTROL OF SiX SPEAKERS AND ONE
MONITOR SPEAKER. THE MONITOR SPEAKER
HAS A PAD WHICH DROPS THE POWER TO
A COMFORTABLE HEARING VALUE.

OTHER W.E. INSTALLATIONS Fia. 9
The W.E. 49-A Amplifier.

THERE ARE SEVERAL OTHER  COM-
PLETE WESTERN ELECTRIC INSTALLATIONS
USED FOR VARIOUS PURPOSES. ONE OF THEIR PRODUCTS, THE 46A sysTem, 1s
VERY POPULAR AND USED EXTENSLVELY IN THE SMALLER THEATERS. FOR THE LAR
GER SHOW HOUSES THERE IS A CHOICE OF SEVERAL INSTALLATIONS, EACH BUILT
UP FROM STOCK AMPLIFIERS. THESE STOCK AMPLIFIERS ARE THE OB,9A anD 10A
ALL OF WHICH WILL BE DISCUSSED IN THE FOLLOWING PAGES.

THE 46A SYSTEM

« 005 MFD. COND, )
f‘?{m e THIS IS A VERY
COMPACT SYSTEM AS MAY
BE SEEN FROM FiG6.7.IT
is A.C. OPERATED, USs-
ING SIX AMPLIFYING TU
BES, TWO OF WHICH ARE.
USED AS  RECTIFIERS.

3o ~ THE FIRST TWO STAGES

37,500 51

100,000 £\

1 MFD’F
B "eMpLoy W.E. 239A TYPE
TUBES AND THE  THIRD
IS A PUSH-PULL STAGE
r‘—LU usinGg 205D Tuses. THE
AND, -H’Z.\I’ mlv l 2z

sureuT CIRCUIT DIAGRAM IN
Fia.8 cLEARLY 1LLUS-
TRATES THE TYPES  OF
FiG. 10 COUPL ING,AND THE POW-
Circurt O]r W.E, 49-A Amp//'f/’er. ER SUPPLY SYSTEM.:
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THE 49A AMPLIFIER

- THe h9A A NEWZHIGH-GAIN AMPLIFIER,HAS BEEN BUILT FOR USE =~ WITH
THE 46A AMPLIFIER. 1T USES THE JA PHOTO-ELECTRIC CELL AND TWO STAGES OF,
W.E. 26UA Tuses. THE YGA 1S USED BETWEEN THE PHOTO-ELECTRIC CELL AND

THE MAIN VOLTAGE AMPL!FIER.; AT s MOUNTED IN A RUBBER CUSHIONED CRADLE
ON° THE PROJECTOR.THE
ESSENTIAL PARTS ARE
MOUNTED ON A PLATE

13 Low . ;’ YA . SUSPENDED BY TEN BP1
& ] /8| RAL sPRiNGS.(sSee Fia.
h e L o Ea . ~ 9). THE AMPLIFIER US
|| £s 26UA TUBES IN
A . BOTH STAGES AND IS
e 837 oPERATED OoN D,C.voL-
TAGE. A CIRCUIT DIA-

" GRAM 1S SHOWN 1IN Fia.
10.

THE 8B AMPLIFIER

The 8B aMPLIF-

IER, SHOWN IN  CIR-
CUIT FORM IN Fia.11,
IS USED AS A HIGH-
ElG.11 GAIN VOLTAGE AMPLI~-

: ; - a_; L7 FIER, CONSISTING OF

Cireuit of W.E. &-8 Amplifier. A W.E.102D TuBE IN

THE FIRST STAGE AND 205D TUBES IN THE SECOND AND THIRD STAGES. As 1T 1S
CAPABLE OF A GAIN OF 81 D.B., THIS AMPLIFIER CAN BE USED EITHER IN CON-
JUNCTION WITH A 9A OR A 10A POWER AMPLIFIER. THE GAIN CONTROL FOR  THE
ENTIRE SYSTEM IS A 22 STEP D.B. VOLUME CONTROL, HAVING AN ATTENUATION
oF 3 D.B. PER STEP.

BeESIDES BEING EX

TENSIVELY USED IN MO- — _ 205-b

TION PICTURE INSTALLA- - Q) U

TIONS, THE 8B AMPLIFI~ - Z8v i 9
4 3 —|i}s ((Jack Switches H

ER IS ALSO VERY POPUL- H ‘ |y

ARLY EMPLOYED FOR RE- - v 3 r“J}!l °

b

CORDING AND PUBLIC ADD =G

RESS WORK. WE FREQUENT 1

LY FIND IT USED IN =

BROADCASTING STUDI0OS

AND SOUND SYSTEMS ALSO. CHOK E—> cuoxe—o@

THE 9A AMPL l F ! ER sUse +Lj__: 350V. e ;;‘A‘MR
anl vy, 1Rv. = Hsov.
THIS 1S A LOWER
POWER AMPLIFIER FOR
SMALL THEATERS. IT coN
A - Flag., 12

SISTS OF A SINGLE PUSH

PULL STAGE oF 205D TuB The W.E. q-A Amp/lf/ef‘.
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ES OPERATING AT A PLATE VOLTAGE OF 350 VOLTS AND A GRID VOLTAGE OF =21
VOLTS. IT HAS A GAIN OF 16 D.B. AND WiLL PRODUCE 1.36 WATTS OF UNDISTOR

TED POWER. OTHER FEATURES OF THIS AMPLIFIER ARE SHOWN IN THE  CIRCUIT
DIAGRAM OF Fi6.12.

THE 10A AMPLIFIER

THIS 1S A HIGH-POWER AMPLIFIER USING FOUR 211E TUBES IN A SINGLE
PUSH-PULL STAGE, OPERATING AT A PLATE POTENTIAL OF 750 VOLTS FROM A
SPECIAL RECTIFIER OR MOTOR GENERATOR,AND A GRID BIAS OF -36 VOLTS 0B~
TAINED FROM BATTERIES. A BLOCK DIAGRAM OF A HIGH POWER INSTALLATION US
ING THE 8B AND 10A AMPLIFIERS IS SHOWN IN FIGURE 13. THE SAME  SYSTEM
IN RACK AND PANEL FORM IS SHOWN IN FIGURE 14.

b

vty S
L

-

]

Py

o T

E] et

[ w

AL Sy

S FlG.13 T
Lagoq;" of W.E. Sound Projector Systemr

THE 6000A RECTIFIER

THIS IS THE UNIT THAT SUPPLIES THE PLATE AND FILAMENT VOLTAGE FOR
THE LARGE INSTALLATIONS. AS MAY BE SEEN FROM FIGURE 14, 1T coNsisTs oF
THREE DISTINCT PANELS, WHICH ARE THE 519A, OR FILTER UNIT FOR THE HIGH

VOLTAGE RECTIFIER 520A,AND THE PANEL CONTAINING THE PLATE CURRENT MET-
ERS . , il

THE 520A PANEL suPPLIES 130;350; AND 750 VOLTS FOR THE VARIOUS AM
PLIFIERS. |IT EMPLOYS “Two TYPes W.E. 219 RECTIFIER TUBES IN A FULL-
WAVE RECTIFYING CIRCUIT. A THREE POSITION SWITCH ENABLES THE FILA-
MENTS OF ALL TUBES TO LIGHT BEFORE THE PLATE VOLTAGE IS APPLIED. ‘

FILAMENT VOLTAGE FOR THE VARIOUS AMPLIFIERS 1S OBTAINED FROM = THE
521A PANEL WHICH IS ONLY A STEP-DOWN TRANSFORMER FOR EITHER 110 or 220

votTs A.C. THIS PANEL ALSO CONTAINS A METER FOR MEASURING FILAMENT CUR
RENT.
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W.E. MISCELLANEOUS EQUIPMENT

~THERE :+I'S ‘STILL -ANOTHER :VERY IMPORTANT- ITEM TO COMPLETE OUR INSTA-
LLATION, AND THAT Is THE FADER. FIGURE 15 SHOWS A FRONT VIEW OF THE
FADER AND F1G6.16 A CIRCUIT DIAGRAM. BY STUDYING THE DIAGRAM -- YOU WILL
FIND THAT THIS FADER 1S A D.B. VOLUME CONTROL THAT WiLL ~ATTENUATE THE
SIGNAL FROM TWO CHANNELS. THE RESISTANCE NETWORK ON THE INPUT AND OUT-
PUT SIDES OF THE FADER ARE H PADs. '

SOUND- HEAD

THE SUBJECT OF THE SOUND HEAD WAS TAKEN UP IN A PREVIOUS LESSON,

BUT TO MAKE OUR DISCUSSION COMPLETE WE ARE SHOWING YOU THE W.E.  SOUND
HEAD IN FIGURE-17... BY LOOKING-AT THIS PICTURE WE CAN TRACE THE PATH OF
: : THE FILM THROUGH THE PROJECTOR

AND SOUND HEAD.  NOTICE THE
FILAMENT AMPURIER SCREWS ON THE EXCITING LAMP
VOLTMETER WHICH ENABLE ONE TO ADJUST THE
: - PLATE CURRENT .
HAT LAMP TO ANY DESIRED POSITION.
21 TYPE .
VACUUM TUBES :
: R.C.A. PHOTOPHONE
. SOUND EQUIPMENT
GRID
BATTERY 80X

A Like THE ELECTRIC Re-
TOTAL I . : SEARCH PrRopucTs Co., THE R.C.A.
AT g e PHoToPHONE CoO. BUILDS AND [IN-
, T STALLS SEVERAL TYPES OF SOUND

519- FILTER e SYSTEMS. THESE ARE CLASSIFIED
PANEL Swirch INTO THE A TYPE, WHICH IS NO
RSTAGE 0122 Rl 7oAt contots LONGER MANUFACTURED, THE B svs
88 AMPUFIER 7 TEM WHICH IS USED FOR  HOUSES
’g&%ﬂ? é oF 2,500 OR MORE SEATS AND THE
F FUNDAMENTAL UNIT FOR THE SMALL

5 —— ER INSTALLATIONS SUCH ASC sys-

S CURRENT METER TEM FOR HOUSES BETWEEN 800 AND

B N
o * .
w ’~‘

nnﬁgﬁggnmt 2,500; D SYSTEMS FOR HOUSES OF

00; F SYSTEMS FOR HOUSES OF
VACH I ToBes 700; AND G SYSTEMS FOR HOUSES
-~ oF 500 orR LESS. AMONG THE NEW
EST R.C A, INSTALLATIONS 1S THE
ﬁmmgifgmﬁg HIGH FIDELITY SOUND SYSTEM

WHICH WILL BE DISCUSSED ON THE
FOLLOWING PAGES. ALL OF THESE
NEW SYSTEMS OPERATE FROM THE
A.C. POWER SUPPLY LINE.

520-A RECTIFIER
PANEL

521-A FILAMENT i Y
SUPPLY PANEL : » RS / ConTroL

FoR riunem cutken | _
ArpURER TYPE A AMPLIFIERS

THE TYPE A AMPLIFIER IS
A VERY LARGE UNIT, CONSISTING
<= OF TWO COMPLETE SYSTEMs ~ IN

Fla. 14 RACKS, 51085 BY SIDE, AS SHOWN
AMPL I F | ERS

Complete Panel. IN F1a. 10.  THE
The mprere WOULD BE IDENTICAL WERE IT NOT
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FOR ONE. RACK WITH A LOUD SPEAKER DISTRIBUTING PANEL ON IT.

VOLTAGE AMPLIFIERS

UNL IKE OTHER SYSTEMS THE R.C.A. PHOTOPHONE EQUIPMENT DOES NOT 'USE

SPARE EXCITER LAMPS

1 swiTcH

TONE CONTROL

Ela. 15
The Fader:

A HEAD AMPLIFIER, OR P.E. CELL AMPLIFIER,
AS IT IS CALLED. THE P.E. CELL 1S TRANS-
FORMER-COUPLED TO A STAGE USING A UX-210
TUBE AND THEN INTO A UX-841 TuBE AND FIN-
ALLY INTO A 210 AS THE LAST STAGE. Gr1D
VOLTAGE 1S OBTAINED FROM DRY BATTERIES
AND PLATE VOLTAGE FROM A VOLTAGE TAP  ON
THE 1000 voLT D.C. GENERATOR.

POWER AMPLIFIER

THIS AMPLIFIER, WHICH 1S DRIVEN BY
A VOLTAGE AMPLIFIER, CONSISTS OF A PUSH-
PULL STAGE EMPLOYING TEN UV-845 tvre Tus-
ES. |T OBTAINS PLATE AND GRID VOLTAGE
FROM D.C. GENERATORS. AS THIS IS AN oLD
INSTALLATION, WE WILL LEAVE IT AND STUDY
THE NEW TYPES OF SOUND SYSTEMS.

TYPE B EQUIPMENT

WE SHALL STUDY THE TYPE B SYSTEM
VERY CAREFULLY AS THE OTHER INSTALLATIONS

ARE JUST ADDVI,TlONVS OR SUBTRACTIONS FROM THIS TYPE. WE ARE GOING TO
START WITH 'THE 'SOUND HEAD AND DISCUSS EVERY PORTION OF THIS SYSTEM.

THE SOUND HEAD

"By sTupviNg. Fie: |-

19 YOU WILL NOTICE ‘HOW

THE FILM  IS° “THREADED |

IN A "SIMPLEX MACHINE
AND THE -PARTS ~ THAT
MAKE UP THE SOUND -HEAD.
THESE PARTS CONSIST OF
THE EXCITER LAMP,- THE
P.E.- CELL, THE = ~SOUND
GATE, THE LENS. SYSTEM, -
THE ROLLERS,” AND . THE

CONSTANT SPEED SPROCK=. -
ETs. FOR THE . OPERA--

TION OF THE. =~ VARIous |
| THE - |

 PARTS, 'REFER TO
" PRECEDING LESSONS.

.
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" VOLTAGE AMPLIFIER

THE VOLTAGE AMP-
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PAGE 12 SOUND PICTURES

'LIFIER CONSISTS OF ~ S1X TYPE "
210 TuBES IN 3 STAGES OF PUSH-| ..o
PULL OPERATION. A CIRCUIT STy "
DIAGRAM -1'S-SHOWN ' Fia.20.

‘ALL OPERATING VOLTAGES ARE:
OBTAINED. FROM BATTERIES USING:. ,
135 VOLTS FOR. THE PLATE, a-9aggul,fix"
‘VOLTS. FOR GRID: BIAS, AND 7.5
VOLTS FOR THE FILAMENTS.THiIS |
AMPLIFIER 1S ALSO USED = FOR ..
THE B AND C INSTALLATIONS

PUWER AMPLIFIER

THE VOLTAGE AMPLIFIER
DRIVES FOUR POWER: AMPLLFIERS -
THAT ARE IN USE ALL THE TIME.
EACH POWER AMPLIFIER CONSISTS
_OF A STAGE OF PUSH-PULL US- | - ; e
ING 250 TYPE TUBES. "B"-yor- | R = “',T:wI;i'
TAGE IS OBTAINED FROM A FULL. ¢ o
WAVE RECTIFIER EMPLOYING TY= - : Fi6. 17

e 81 ruees. o T/te W.E  Sound fJead.

By LookiNGg AT Fia. 21
YOU CAN FORM:AGOOD MENTAL
PICTURE OF THE CIRCUIT DIA-
GRAM. THE LARGE_ REC-
TIFIER SUPPLIES THE VOLTAGE
AND CURRENT FOR THE MAGNETI-.
ZING OF THE 'SPEAKER FIELDS.

TYPE C SYSTEM.

THIS INSTALLATION CON
SISTS OF THE SAME - VOLTAGE
AND POWER AMPLIFIERS THAT
ARE USED IN TYPE B svy3TeEMS,
EXCEPT ONLY TWO POWER  AMP~-
LIFIERS ARE USED.

TYPE D SYSTEM

THIS SYSTEM IS ALMOST
IDENTICAL TO THE TYPE C sys-
TEM, THE ONLY DIFFERENCE BE-
ING THAT TYPE D EMPLOYS ONLY
ONE VOLTAGE AND POWER AMPLI-
FIER, AND IT DOES NOT EMPLOY
THE TONE COMPENSATION THAT
1S USED IN TYPE C.

TYPE F AMPLIFIERS ' mles
THIS SYSTEM IS SIMILAR Type. A" RCA. Amplifier Rack .-
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Ny Simpler To TYPE D IN THAT
N #rojector ONE VOLTAGE AND
\ ONE POWER AMPLI-
\|
» FIER IS USED. THE
\ : SAME POWER AMPLI~-
\ FIER IS EMPLOYED
N 2 Sprocket ..~
N ﬁﬁe/go,f“' BUT THE  VOLTAGE
N : AMPLIFIER IS DIFF
N Sound gate ERENT,( CONSISTING
l§gwa@nﬂhv ~\ OF THREE PUSH-
A ) PULL STAGES OF
D S
ERERSSS 112A TYPE TUBES
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R.C.A. Vo/tage Amplifier.

OPERATING .FROM BA

TTERIES. THE CIR-
CUIT DIAGRAM s
SHOWN IN Fig. 22.

TYPE G SYSTEM

THIS 1S ONE
OF THE NEWER TYPE
INSTALLATIONS,CON
SISTING OF A VOL-
TAGE AMPLIFIER OF
THREE STAGES  OF
IMPEDANCE COUPLED
112A TUBES AND A

POWER  'AMPLIFIER
ofF FourR 250 TvPE
TUBES IN A PUSH-

PULL PARALLEL STA
ALL OPERATING
VOLTAGES, EXCEPT
THREE C BATTERIES

““FOR: GRID BIAS,ARE
1. OBTAINED

FROM A
THREE=UNIT MOTOR
- GENERATOR = SET

CONSISTING OF A
MOTOR, A 12 voLT
GENERATOR, AND A
600 VOLT GENERAT-

. OR.

THE.  SOUND

, s “HEAD: FOR~ TYPE G
C. A. PHOTOPHONE. INC. ~ | -
‘I “ERENT  FROM THE ONE

EQUIPMENT IS DIFF

USED IN'THE OTHER
AT NEW
TYPE GATE,KNOWNAS"
THE + " |MPEDANCE
GATE" 1S EMPLOYED
AND THE DAMPING
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SOUND PICTURES

USED {N OTHER ‘HEADS HAS BEEN REMOVED;-THE;OPT!CAL‘SYSTEM‘HAS ALSO BEEN
SIMPLIFIED. THE,MECHANlCALwSLITVHAS»BEEN MOVED TO -THE REAR END OF - THE
OPTICAL SYSTEM, AND ADJUSTMENTS ARE MADE AT THAT POINT. FoCcUSING 1S DONE

LT CCOMPATE ST SRIS-IS T

Zome

e ,?qf-ln

L pR11e120 7804

AAAAA .

TL-86

qthﬂ Ux-280 . ’__“__I {:

Cukese M

-

Te AG

NP
wysr

NPT

Fiag, 21

Circuits of Power Amplifrer.

HIGH FIDELITY SYSTEMS

BY A CONTROL WHICH:
VARIES THE POSI~-
TION OF THE OBJEC
TIVE LENS. THE
LIGHT BEAM IS CEN
TERED ON THE TRA-
CK BY  ADJUSTING
THE FILM GUIDE
ROLLERS AT THE
TOP OF THE SOUND
GATE.

THe R.C.A.

‘868 tyre  PHOTO-

CELL 1S OPERATED
AT A POTENTIAL OF
90 voLTs. A coON-
DENSER LENS FOCU-
SES THE L IGHT
BEAM ON THE CELL.

THE DEMAND FOR HIGH FIDELITY HAS BEEN MET BY THE R.C.A.PHOTOPHONE
Co , IN SEVERAL INSTALLATIONS. THESE SYSTEMS ARE COMPLETELY,A.C. OPERAT

ED AND ARE MOUNTED N RACK AND PANEL FORM.

ALTHOUGH THEY WERE DESIGNED

FOR USE WITH SIMPLEX PROJECTORS, THEY MAY BE OPERATED WITH OTHER TYPES.
To OBTAIN HIGH FIDELITY, A NEW TYPE SOUND HEAD WAS BUILT AND 1S NOW

STANDARD EQUIPMENT.

THE PS-2l4 SOUND HEAD

“ u
THIS NEW SOUND HEAD 1S CALLED THE ROTARY STABILIZER BECAUSE A RO-

TARY DRUM S EMPLOYED FOR THE SOUND TAKE-OFF

INSTEAD OF THE USUAL GATE.

THE CONSTANT SPEED CONTROL CONSISTS OF A SMOOTH DRUM PULLED BY THE FILM,
MOUNTED ON A SHAFT HAVING A LIGHT HOLLOW CASE ON THE OUTER END OF THE

SHAFT. THIS SHAFT RUNS ON
BALL BEARINGS. INSIDE THE
CASE IS A FLYWHEEL CONCENT-
RIC WITH THE SHAFT BUT RUNN-
ING ON A BALL BEARING SO THAT
IT IS ENTIRELY FREE TO RO-
TATE AROUND THE SHAFT. THE
CASE 1S THEN FILLED WITH OIL
TO DAMP OUT THE OSCILLATIONS
WHICH WOULD OCCUR iN THE MO-
TION OF THE DRUM WERE THE
FLYWHEEL CONNECTED TO THE
SHAFT. WHEN THE SHAFT IS RO~
TATED, THE HOLLOW CASE wiLL

“"“‘Al”m’ VI.UtA VE-BTA
p/ \_ [ e
RA4
b b
lg I g X + w m
=/ A= a4
H
PR ST
d b 8
1 -~ 1 {
FlG. 22

The 7?/75 F Amp//'ﬂer'.




LESSON No.lU PAGE 15

POTATE,CAUSING THE FLYWHEEL TO TURN DUE TO THE VISCOSITY OF THE OIL
THIS NEW SOUND HEAD 1S SHOWN IN FiGg. 24, WITH ALL PARTS LABELED.AS THE
MOTOR 1S BUILT INTO THE SOUND HEAD CASTING, IT ELIMINATES THE USE OF
BELTS OR CHAINS FOR DRIVING PURPOSES.

TYPE PG-32 SYSTEM

THIS SYSTEM, 1S COMPLETE FROM PROJECTORS TO SPEAKERS AND 1S USED
ONLY WITH SIMPLEX MACHINES THE SYSTEM INCLUDES SEVERAL NOVEL CHANGES
FROM OLDER EQUIPMENT, A SEPARATE EXCITER LAMP SUPPLY VOLTAGE,PHOTO-CELL
EQUALIZING POTENTIOMETER, REMOTE VOLUME CONTROLS AND THE NEW SOUND HEAD
JUST DESCRIBED. A SCHEMATIC DIAGRAM OF THE COMPLETE INSTALLATION IS
SHOWN IN F16.25. By stuovine F1a.25, You WILL FIND THAT THE 868  P.E.
CELL IS COUPLED TO THE VOLTAGE AMPLIFIER BY AN IMPEDANCE MATCHING TRANS
FORMER THROUGH THE SWITCHING PANEL AND FADER.

THE FIRST STAGE EMPLOYS A TYPE 22l-A TUBE WHICH IS RESISTANCE coup
LED TO THE 56 TUBE IN THE SECOND STAGE. THE FILTER UNIT IN THE PLATE
CIRCUIT OF THIS STAGE PROVIDES A SHARP cuUT-0OFF AT 9500 cycLes. By PARA-
LLELING THE 950 MMFD. CONDENSER WITH A 550 MMFD. CONDENSER AND CHANGING
TAPS ON THE COIL, A CUT-OFF OF JOOO CYCLES MAY BE HAD. THE 56 STAGE 1S
COUPLED TO A PUSH-PULL STAGE EMPLOYING TWO 245 TUBES AS A VOLTAGE AMPLI
FIER. -

THE POWER AMPLIFIER 1S A PUSH-PULL STAGE USING 845 Type Tuses. A
PICTURE OF OUR COMPLETE AMPLIFYING SYSTEM MAY BE FOUND IN F16.26. THis
AMPLIFIER SYSTEM 1S ALSO KNOWN AS TYPE PA-52. PLATE VOLTAGE FOR THE VOL
TAGE AMPLIFIER AND. POLARIZING VOLTAGE FOR THE PHOTO ELECTRIC CELL IS

N—

FiLM GUIDE

SYsTEM |
EXCITER LAMP
FILM STRIPPERS 'S

Sound Heaa/ farType G. Sys+em '
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LESSON No. 4 : PAGE 17

OBTAINED FROM A WELL FILTERED RECTIFIER EMPLOYING A TYPE 80 TuBE. THe
POWER AMPLIFIER RECEIVES ITS PLATE SUPPLY FROM A HIGH VOLTAGE RECTIFIER
CONTAINING TWO TYPE 866 MERCURY VAPOR TUBES. TO PREVENT DAMAGE T0O THE
TUBESy A TIME DELAY CIRCUIT PERMITS THE FILAMENT TO HEAT UP BEFORE THE
HIGH PLATE VOLTAGE |S EMPLOYED.

BECAUSE OF THE HiaGH VOLTAGE, EXTREME CARE MUST BE TAKEN TO PREVENT
PERSONAL INJURY. A SAFETY SWITCH 1S CONNECTED IN THE CIRCUIT WHICH TURNS
OFF THE HIGH VOLTAGE, WHENEVER THE COVER~
ING FOR THE POWER AMPLIFIER 1S REMOVED.

TOP TERMINAL SPECIAL INPUT
BOARD T SWITCH

THE EXCITER LAMPS RECEIVE DIRECT RADIOTRON
CURRENT FROM SEPARATE DISC RECTIFIERS,
ONE BEING EMPLOYED FOR EACH LAMP. THE
CURRENT IS VERY WELL FILTERED TO OBTAIN R e

contRoL wecmion |4 UM CORTROL
A PURE DIRECT CURRENT. POTENTIOMETERS

VOLUME CONTROL

OPERATING  INSTRUCT IONS —

UV-845

RADIDTRONS
Ux-245

RAGIOTRON e -
RCA-56 RADIOTRON
: ux-280

TEME DELAY RELAY

| 04 - PLATE CURRENT
/ o~ \METERING JACKS

TO START THE EQUIPMENT,TURN "ON" NPUT TEST JacK
THE A.C. LINE SWITCH AT THE TOP OF THE
RACK ONE MINUTE BEFORE THE SYSTEM IS TO

’ H ! RADIOTRONS
QUTPUT TEST JACK RCA-868

BE USED. AFTER 30 SECONDS, THE TIME DE- obmiows Lovospeni. | BEPN el Sore e
oY TR
LAY APPLIES THE PLATE VOLTAGE TO THE reso sureer - SR

SPACE FOR TWO
ADDITIONAL EXCITER
1AMP SUPPLY UNITS

TUBES AND A BLUISH GLOW WILL APPEAR BoTToM TERMINAL
AROUND THE PLATES OF THE 866 RECTIFIER
TUBES .

F1G. 26

AFTER THE MACHINES HAVE BEEN CLEAN- Lear View 9/34h¢aﬂ Fack
ED AND OILED, THREAD THE FILM THROUGH THE '

PROJECTOR AND SOUND HEAD; LEAVING THE REQUIRED LOOPS. TURN ON THE EXCITER
LAMP  BY THROWING THE SWITCH ON THE BACK OF THF SOUND HEAD TO THE "oON"
POSITION. START THE PROJECTOR BY TURNING THE MOTOR SWITCH To THE "oN"
POSITION. AFTER THE MOTOR HAS GAINED SPEED (ABOUT TWO SECONDS) FADE THE
SOUND CIRCUIT ON THIS PROJECTOR -BY DEPRESSING AND RELEASING THE FADER
SWITCH HANDLE ON THE SOUND CONTROL UNIT. WHEN THE SOUND CIRCUIT IS COM-
PLETE, THE INDICATOR LAMP ON THE CONTROL UNIT WILL LIGHT. THE INPUT CON
TROL UNIT IS NOT USED AS THE VOLUME CONTROL. INSTEAD, A GAIN CONTROL 1S
EMPLOYED FOR EACH AMPLIFIER AND IS CONTROLLED BY REMOTE CONTROL BUTTONS.

To STOP THE EQUIPMENT, IT IS ONLY NECESSARY TO TURN "OFF" THE A.C. LINE
SWITCH ON THE AMPLIFIER RACK.

THE PG-65 SYSTEM

THIS 1S A SMALLER INSTALLATION THAN THE PG-32 EQUIPMENT. IT 18

SUITABLE FOR HOUSES HAVING A CAPACITY oF 800 seats. A PS-24 Type souno
HEAD 1S EMPLOYED, THE OUTPUT OF WHICH IS IMPEDANCE MATCHED TO THE GRID
OF A 5] TYPE TUBE. THE 57 TUBE IS RESISTANCE COUPLED TO A 56 TUBE EM-
PLOYING A 500,000 OHM VOLUME LONTROL IN THE GRID CIRCUIT.. TH1S IS USED
AS THE MAIN GAIN CONTROL. -
- FROM THE 56-STAGE, THE SIGNAL FEEDS To Two 56'S IN A PUSH-PULL
STAGE WHICH IN TURN DRIVES A PUSH-PULL POWER STAGE OF 2A3's DELIVERING
APPROXIMATELY |0 WATTS OF UNDISTORTED POWER. A PANEL WIRING.DIAGRAM OF
THE AMPLIFYING SYSTEMsKNOWN ALSO AS TYPE PA-96Al, Is sHOWN IN Fia. 27.
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. ,PLATEt-yOLTAGES;-FGh;{THEIAMPLIFiﬁﬁiAﬁbffHES§6LAR(Zlﬁé.VOLT&Gé‘FOR
THE P.E. CELL ARE OBTAINED FROM A FULL WAVE RECTIFIER CONSISTING OF . .TWO
TyPe  80. TUBES. IN PARALLEL.. THEasrAcE*LouongAxsng_AREf;NERc]st,lav

USING THE FIELD COILS AS. THE FILTER CHOKES IN THE RECTIFIER SYSTEM.

i
: B EE
Sl ==
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-~ e TS
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FIG, 27
v/4h%p49ﬁér FPane/ L¢0}7k37

DIRECT CURRENT FOR THE EXCITER LAMPS 1S OBTAINED FROM A WELL FlIL-
TERED DISC TYPE RECTIFIER, ONE BEING EMPLOYED FOR EACH LAMP. As THERE
|S NOT SUFFICIENT POWER FROM THE MAIN AMPLIFIER TO OPERATE A MON I TOR
SPEAKER BESIDES THE STAGE SPEAKERS,A SPECIAL POWER AMPLIFIER IS PROV IDED
TO SUPPLY POWER TO THE MONITOR SPEAKER. THIS AMPLIFIER CONSISTS 'OF A
PUSH-PULL STAGE EMPLOYING 45 TYPE TuBES. THE OPERATING VOLTAGE 1S OB-
TAINED FROM A 80 TYPE RECTIFIER, WHICH TOGETHER WITH THE AMPLIFIER STAGE

AND SPEAKER IS MOUNTED IN A STEEL CABINET. THE OPERATING VOLTAGE AND
CURRENT ARE:

GrRiID SCREEN PLATE PLaAaTE FiLAMENT
Tuse VoLTAGE VOLTAGE VOLTAGE ' CURRENT VoLTAGE

57 |4 Yo 120 .2 2.5
56's 8.4 - 180 4.3 2.
2A3's ko -- 260 60 2.5

THE TOTAL PLATE CURRENT DRAIN Is AsouT U0 MILLIAMPERES. THE Fi-
DELITY CURVE EXTENDS FROM 50 T0 10,000 CYCLES. THE AMPLIFIER IS CONNECT
ED WHEN BUILT SO THAT IT COVERS THE RANGE WITH A RISING CHARACTERISTIC
TO 3000 CYCLES AND THEN DROPS OFF AT 5000 cYCLES. THIS CURVE MAY BE
VARIED BY MAKING MINOR CIRCUIT CHANGES, A FLAT RESPONSE BEING OBTAIN--
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WHEN THE BYPASS CONDENSER ACROSS THE BIAS RESISTORS OF THE FIRST Two
STAGES IS REMOVED. A SLIGHT RISE UP TO 3000 CYCLES MAY BE HAD BY SHUNT-
ING THE BIAS RESISTOR OF THE SECOND STAGE WITH A .| MFD CONDENSER AND
| ,000 oHM RESISTOR IN SERIES. HiIGH FREQUENCY RESPONSE MAY BE OBTAINED
BY SHORTING OUT RESISTOR R-2(, OR REMOVING THE BYPASS CONDENSER FROM THE
BIAS RESISTOR OF THE SECOND STAGE AND SHUNTING THE 57 TUBE'S BIAS RESIS-
TOR WITH A .2 MFD CONDENSER. AN INCREASE IN LOW FREQUENCY RESPONSE MAY
BE OBTAINED BY REMOVING THE 60,000 OHM RESISTOR R-32 AND R-33 IN THE
GRID CIRCUIT OF THE 2A3's.,

TABLE |

CHARACTERISTICS OF WESTERN ELECTRIC TUBES

PLATE PLaTE FILAMENT | FILAMENT PLATE Bias

VOoLTAGE | CURRENT | VOLTAGE CURRENT Mu. | RESISTANCE | VOLTAGE
2324\ 100 1.9 MA l. .25A 5.6 14,800 -6
264 -A 100 2.6 " 1.5 .20 7 11,800 -7
205-D 370 | 2l " k.5 1.6 1.3 4,450 -30
211-DE | 1000 65 " 10 3 2.5 3,200
219 5000 |400 " I 6 RECTIFIER o sosonssons
102-D | 60 5" 2 .97 30 60,000 -1.5
215-A 100 2 I .25 6 20,000 -6

WESTERN ELECTRIC TUBES

IN TABLE | YOU ARE GIVEN THE MORE IMPORTANT OPERATING CHARACTER!S-
TICS OF THE MOST POPULAR SERIES OF WESTERN ELECTRIC TUBES.

FROM WHAT YOU HAVE ALREADY ‘LEARNED FROM YOUR PREVIOUS STUDIES IN
THIS COURSE, YOU SHOULD EXPERIENCE NO DIFFICULTY IN ACQUIRING A GOOD
UNDERSTANDING OF THE EQUIPMENT WHICH IS DESCRIBED IN THIS LESSON. MucH
OF THIS SOUND PICTURE AMPLIFYING EQUIPMENT ‘IS IDENTICAL TO THAT USED FOR
OTHER PURPOSES,WITH CERTAIN CHANGES AND ADDITIONS WHICH SERVE TO BEST
ADAPT |IT TO SOUND PICTURE WORK.,
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EXAMINATION QUESTIONS

LESSON NO. SP-4

pen ears, a free mind and
a closed mouth are a blessing to their

owner.
Jeo A. ROSENKRANZ

DRAW A DIAGRAMMATIC SKETCH WHICH ILLUSTRATES THE LAY~
OUT OF THE SOUND PICTURE EQUIPMENT [N A TYPICAL THEATER,
NAMING ALL OF THE VARIOUS UNITS.

DESCRIBE A WESTERN ELECTRIC SOUND INSTALLATION FOR A
MOTION PICTURE THEATER.

DESCRIBE AN R.C.A. PHOTOPHONE SOUND INSTALLATION FOR A
MOTION PICTURE THEATER.

MAKE A SKETCH OF A TYPICAL SOUND HEAD AS EMPLOYED ON A
MOTION PICTURE PROJECTOR AND NAME 1ITS PARTS .

DESCRIBE SOME OF THE MORE IMPORTANT FEATURES OF THE U3A
WESTERN ELECTRIC AMPLIFIER. R

EXPLAIN HOW YOU WOULD OPERATE THE TYPE PG-32 PHoTOPHONE
EQUIPMENT.

WHAT ARE THE OPERATING CHARACTERISTICS OF SOME OF THE
MORE |IMPORTANT TYPES OF WESTERN ELECTRIC TUBES?

DRAW A CIRCUIT DIAGRAM OF THE 46-A WESTERN ELECTRIC
AMPLIFIER AND EXPLAIN HOW IT IS USED. :

DRAW A CIRCUIT DIAGRAM OF THE R.C.A. VOLTAGE AMPLIFIER.

DRAW A CIRCUIT DIAGRAM OF THE R.C.A. POWER AMPLIFIER.
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