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Electrical Reeearch Products Ino. maintaines a country-wide
organization of highly skilled engineers and technlolans at strategic
points, mo that both exhibitors and atudios may have the full benefit
of prompt eervice. Routine lnepections of the ayetem Tor both re-
cording and reproduction of sound are the best inesurance against in-
terruptions or irregularities in cperation.

The facilities of the Bell Telephone Laboratories (owned
olntly by the American Telephone snd Telegraph Company and the
estern Eleotric QUompany) are avallable through Electrical Ressarch

Products Inc. to study difficulties and develop lmprovemaente in the
reproduction of sound.

If trouble which cannot be readily clearsd, ls experisnced in
the operation of the Socund Syatem, telaphone or telegraph the ....::.
Dietrict Office, the addrsss of which im:

R I I B

Telopliong ..c.cosivitsannnans

Emergency parte are stocked at the above address, and Service Englneara
are on duty as follows:

Weekdays Untdl cvivvssnnnnsns Fally
Sundays & Holiday®s ...cvevees UAELL Louvus

Your ERPI territory Engineer will furnish you with his perscooal addrese
and telephone number which it 1e suggested should be noted below for
convenlent reference,

L R I O I O AR

L R N I e

Tha addrese of the General O0ffice la:

ElectTicnl Ressarch Produots Ino.
250 West S5Tth Street,
New York, N.Y.

Equipment (no records or films) should be returned prepaid to the
destination specified by the I Engineer.
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INTRODUCTION

1. GENERAL

The Western Electric "U* Sound Systems are
used with standaxd (35 m/m film) motion plo-
ture projection esquipment for the reproduction
of ape , miglo and eound effects in synchron-
ism with motion pletures, and are so arranged
a8 to ocreate the 1llusion to the audience of
the pound emanating from the characters or
aoction on the soreen. These mystema inolude
Weatern Elesotric Reproducar Sete, someétimes
spoken of an "Universal Bases",

gyotems and Auxiliaries: The several “U*
type Bystoms are y output capacity,
and accordingly the size of the puditorium de-
terminea the "U" type Efntnm supplisd. Each
system includes all equipment eesential for
sound=-on=-film reproduction, and im suited for
operation from the specified power asupply., If
other facilities than standard sound-on-film
reproduction are required, auxiliary equipment
is available to provide the following:-

Wide Range Reproduction
Synchronous Reproduction from Dise Recordas
Non-Synchronous Reproduction (72 RPM)

Aaneuncing and/or Volce reinforcement
Tacilitiee
Henring Ald
Figure 1, ghowa a schematic of a typloal *uU®
type Bystenm.
~(n=F1i i rat : The
film leaves the upper mAgazine entérs the

scene projector, where the light from the pro-
sction lamp projects the pleture through a

ena to the soreen. As the film leavem the
projection mechanism, 1t enters the sound com-

ment where an intense beam of light from
the exoiter lamp is concentrated by an optiocal
eystem contalning a allt which bringa the
light to foous as a fine line mcross the sound
track (Fig.4 ). The film moves evenly from the
sound compartment to the take-up gine at
the same spasd that 1s ueed in recording the
sound, i.e., 90 feet per minute.

The deneity of sach partioular line (vari-
gble denslty recording), or the width of the
traneparent part (variable area recording) of
the aound track as it passes the light beam
determines the amount of light permitted to
pase through the film into the photoelectric
cell, The current from thia cell is therefores
modulated in accordance with the smound record.
Tohere are 14-1/2 inches of film (15-1/3
frames) between the ploture gate in the preo-
jeotion compartment and the sound gate in the
sound compartment, but sinoce the sound Tecord
18 printed on the film 14-1/2 inches in ad-
vance of the pleture, the sound and piloture
will resch their respective gates at the same
time. The photoeleotric cell output 1a
strengthened by a small amplifisr in the re-
producer set, The output from this amplifier
goes to the "fader", a double potentiometer
whioch combines volume control and sound
#changeover" fmollities, and then 1s carried
to the main amplifier, the cutput of which
passea to the loudapeakera located behind the
screen, from which the sound iseues in syn-
chroniem with the mction of the plecture.

mw-_lﬁ.m: Each eystem for
two projectors conslste essentially of the

following:-

1l - Pilok-Up Eguipment, lnocluding two Western
Electric Reproducer Sets with esither film
only, or film and diec reproducers, drive .
motors with control ocabinete (if reguir- |
ed) and 49 type Amplifiers. The reprodu-
cer sete provide mountings for projector
mechanisme and lamphouses to be furnished
by the customer. TO2 and TO3 type Control
Oabinets (volume control) are also inp-
cluded as part of the Plok-Up equipment.

Main amplifier nassembly consisting of from
one to four unite depending on the type
of aystem furnished. 1In the IVU=-UbH System
this may be mounted on the rear or aide
wall, mand in the other systems, it ip
mounted on a rack at a convenisnt loca-
tion in the projection booth usually
parallel to the rear wall,

One, two, or three loudspeaking (16 or 17
type) Horne emch agulpped with one, two
or four 555 type Recelvars, to be suppart-
ed or suspended on the stage directly be-
hirnd an approved acoustic scraen., If the
system is equipped for Wide Range, the
horne are used for middle frequency re-
production only, and a baffle with low
end high frequency loudepeaker unites 1s
instmlled below the horns.

Cne or two low voltage Power Units con-
aleting of rectiflers and filtern to
operate from one of the eteandard power
supplies lipted in Section 3. BStorage
batterles and later, a motor gepnerator,
were formerly standard egulpment for
tiiis purposs.

2. PROJECTORS

The followlng Eru;a@tar mechaniema are
adaptable to the "U" type Systems. Projector
mechanisme, upper magazines and lamps, sto. ars
to be furnished by the Customer,

Simplex - All late modele
Burefit - All late models

Ll

Tl
]

Powers = GA or 6B
Motiograph - F or H
Buperior - U or MV; or X, ¥ or R after

modification to X8, M3 or RS

Fulco
3. POWER SUPPLY

tandard: These aysteme regquire a 105-125
volt, %EEE % oycle AQ supply, with m -ag:rntg
circuit fused at 15 Amps. for sach of the
following:-

Each projector motor

Main amplifier

Each power unit

Stage loudspeakers (if aystem is Wide
Range)

The power supply utﬂgultr for the sound system
phould be at least amperes at 110 volte in
addition to that required for the aros, lights,

fana, eto.

ingg;i%; If the power supply is DO or AQ of
other vo or frcquuun{ than that especified
above, epecifl eaquipment 1a required,

4 HORM MOUNTINGS AND SOREEN

Thé gustomer ia regquired to furnish struc-
tures for supporting the stage horn(s) which

Page 1
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INTRODUOTION

welgh (16 type Horn) 40O to H50 lbe. each, or
(15 type Horna) 130 to 150 lbs. each. The
hﬂrn{i? may be hung from lines or mounted on
towers, trolleys, monorails or elevators.

An agoustic eoreen approved Ly ERPI ma to
ite moouatic qualities ahould be obtalned by
the customar and should be at the muditorium
when our engineer arrives. The scresn mhould
be at least 6" larger on all four eides than
the actual pleture size desired, and the frame
inside should be G larger on all four sides
than the porsen nize.

5. BUILDING REQUIREMENTS

mg_gﬁ.n:l.;yﬂglmm for "U" type Systenms,
aXCEp ; Tor two projectors only, must be at
least:

9' long x 10" deop x 7'6" high, or
12* long x 7' deep x 7'6% high.

For the 30U 8System, it muat ba at least

A

Local Oity or S8tate ordinances may reguire a
booth of larger dimenalonn.

g long x B' deep x
11" long x 7' deep x

The booth muat be of etrong constructlon
and fireproof, and the floor should be suffi-
clently rigld to avold appreclable vibration.
A space for low voltage power equipment is re-
guired adjmoent to or at a distmnce not ex-
;lnd:ng 30 ft. from the booth and should be at

eant:

L' wide z 3' deap x 7' high.

This equipment may be located in the booth if
local ordinances parmit.

Fﬁ&?%ﬁﬂ Space: A 3 ft. epace is requir-
ad be ncreen for the horn loudopaaker
equipment of the 3U System, (For this system
2 6' ppace behind the soreen is necessary, if
the house la lees than 30' wide.) For the
other aystems a 4 to 5 It. space is required.

Iggillllilﬂﬂ= The sound system is installed
by t customer in sccordance with ERPI
specifications under the supervieion of an

ERAPI engineer. Any necessary modifications imn
the projection booth or stage ahould be comple- ¥4
ted before the ERPI Enginesr arrives.

!$¥EIE%HE§;i§iEEE%= The Acoustic Consulting
Departmen eotrical Research Products Ino.
will advise if any acoustioc treatment ie re-

gquired in the auditorium after the syetem has
been inatallsd,

6. OQPERATION

Western Electric "U" type Sound Systems are
aimple to operate. Howaver, close famlliarity
with thelr parte and principl=s will avoid
loas of time in oase trouble ls experienced.

In such event, analyze the difficulty in ao-
cordanca with the Trouble Section of these in-
structions eo that, if the necessity arises for
communloating by telephons with the ZRPI Engl-
near, the difficulty omn be halpfully dlascuased.

7. MAINTEWANOE

Strict ocleanlinesns and proper maintenanos
is of ocourse, essential. The stock of eparas
partes should be fully maintained. Unsuthorized
changee or experimenting are not parmitted and
will result in unsatisfactory operation, and
poaalbly damage for whioh the customer would
be liable.

8. LNSTRUOTION SCHEME
To fapilitate explanation, these instruo-
tions are grouped moccording to the funotlona

of the various parta of the ayatem, Am
follows:~

e Y Y g

(S O

Fowey
B i premn

[
L]
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PICK-UP EQUIPMENT

SOUND TRACK MASK

FILM PICK-UP
NCITING LAMP COMPARTMENT
_EXCITING LAMP WETER
EXCITING LAMP CONTROL

" FILM COMPARTMENT

R
FILM AJPLIFIER
’ Filk AMPLIFIER METER

FiLi AMPLIFIER CON TROL

TILTING CLAMP

DISC PICK-UP

TILTING STUD SCREWS 1
DO MOT LOOSEN UMLESS
TILTING CLAMP IS TIGHT

TILTING HANDWHEEL
DO NOT TURN UNLESS
TILTING CLAMP IS RELEASED

WOTOR CONTAEDL CARIMET

FOOT SWITCH ror
STARTING AND STOPPING
(PO NOT APPLY BRAKE EXCEPT IN CASE OF
AN EMERGEMNCY, SUCH A3 FiLM BREAR)

OPERAT TN

PROJEQT

G 8108

Page 4
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METER : MOTOR

STARTING SWITCH

HANDWH

10
PROJEOTOR Al oy g

Page 5



PICK-UP EQUIPMENT

1. GENERAL

Ih Lok- ment includes the equip-
ment and apparatus aseoclated with the sound
giroults from their beglnning at the film or
dieo reproducers, throuzh the prelimipary am-
plifters and volume contreol, and to the input
of the main amplifier eyetem. Specifically,
in "U" type Systems, 1t oconsiaste of two or
more W.E. Reproducer Sets, and the Motor Oon-
trol Osbinets and Tolume Comtrol Cablnste
assoclated therewith.

2. WESTERN ELECTRIC REPRODUCER SET

2.1 The W.T. roducer Set 1l ahown in
Figs. 2 and 3. conglete sgeantially of a
black finighed adjuetable iren framework (1
type Base and 703 type Bracket), on which
are mounted:

1 - Film Reproducer with PEC Amplifier
1 - Disc Reproducing Attachment (if desired)
1 - Motor, with associated Drives, 8hafts,

Chaine, etc. for driving projector
nanhuniun. film reproducer sprockets,
dlec reproducer turntable, and take-
up magazine; one Motor Control Cablnet
ig pometimes msroclated with esach motor
and may be conpidered ms part of the
Reproducer Bet.

1 - Take-Up Magazine.

In addition to the above, the Reproducer Set
is arranged to mount any of the projector
mechanisms listed on Page 1, and any standard
lamphouse., The set includes a projection
lamp awitch.

o The Film Reproducer consiste essentially

1 - 1 type Sound Unit containing an exclter
lamp, & lens tube assesbly and sound
gate aperture, a photoelectric cell,
and the guide rollers, film tension pad
eto., for locating and gulding the film
as 13*. moves past the aperture (sound

t' L]

1 - 700 type Apparatus Unit, which includes a
film-diee transfer “{tnh. and houses &
701 type Apparatus Unit (film attenua-
tor) and a 49 type (PEQ) Amplifier. The
lattsr ssrves as preliminary amplifier
for the film output.

1- TL':I; type Drive, which serves to drive the

1lm past the sound gate at a uniform
speed. It consiets of a sleeved shaft,
having a film sprocket at one end, and
a Tlywhaeel At the other end, and pro-
yvided with a bevel gear drive through
an alr cushion filter.

a -4 table and 104 type Reproducer mount-
ed on a 704 type Bracket, which mounts on the
rear of the 1 type Base. The turntable gear-
ing is driven from the motor through the 706
type Shaft, The diec attachment 1s supplied
as an extra item, and not as part of the
ptandard syestem.

f owing t ve and
Qontrol eta va been, oOr are belng esup-=
plied for use on the Rnprm'!mr Set:

Gontrol

Motoxr _ 110V, Power = HP = Cabipet
Ks-5158 Do 1/ 706 Type
K8- 121 A3 60 Oyoles 1 708 Type
E5-E258-A AC GO Oyoles 2 3% 1 709 Type
£8-5260 A0 60 Cycles 1 708 Type
K8-R262 AQ 60 Cycles = 1/5 T09 Type
K8-b752 . AC 60 Oycles = l;g Hone
K8-6953 A0 60 Cyoles = 1 f:.;uul; (At

mea

The aspoclated drives, shafts, chalns, eto.

are shown in Fig.5 . The take-up magazine i@
a part of the 1 typs Base, BSome of the fes~-
tures of this set that reguire special atten-
tisn from the operntors are discussed below,

2,2 Exciter Lamps

[ d rrent ¥a
n uRe, and are

ea: Two typas of
sted below, with
thelr normal filament current:-

"g,5V-4A" Exclter Lamp - ;.E Amps .

lamp are

*Gy~2,15A" Exciter Lemp - 1.5 Amps.

The current is ewitched on and off by meana of
the fllm-disc switoh in the TOO type Apparatus
Unit.

%Iugtmgnﬂ The exciter lamp should be ad-
justed to p uce a bright, clear rectangle of
1ight on the aperture slit of the lens tube
(Filg.4 ). On pushing back the tenslon pad of
the light shield and holding a white card in
front of the aperture, an oval spot of 1light

Page 6
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PICK-UP EQUIPMENT

will be peen on the white surface. The edges
of this apot may be rather soft, but other-
wipe 1t should be clear, bright and uniform.
There should not be colore or ehadows at the
top o bottom or at the ends. Check the our-
rent value and light spot at least once EVERY
DAY .

The exciter lamp mounts on & bracket (Fig.
6) which, in turn, is mounted on two support-
ing plecea, which serve as contacta Tor the
lamp clruuit. The brecket can be removed by
pulling 1t out eidewaye. Four adjuetments
for the exclter lamp are provided on thie
bracket, namely:

(11 atmént; The lamp base ie clamp-
& n & socket by means of a thumb oorew, At
the bottom of the mocket i m spring contect
atud, The lamp base has & pin in eéach side
whlch fit alote in the eocket, Looesen the
clamp screw, pusrh down the lamp, and turn it
until the pine lock it in place. Rotate the
lamp umtil the fillament ia perpendicular to

the length of the lene tube, - that ie
parsllel with the film, Tighten olamping
BCTOWE

Vertical ji;glt?i?t= Looeen the wertical ad-
justment clamp B« &), and move the lamp
bracket up or down as reguired until the
rectangle of light 1s centered on the slit.

Tighten clamping sorew.

idew ustment: Loosen the sidewnys nd-
éul%mﬂug n%lmplng aorew Aand move the lamp
racket sldeways until the rectangle of

light completely coveras the alit. When mow-
ing bracket away from you, press ateasdily on
the clamping screw, otherwlee the bracket
will not move, Tighten clamplng screw.

rgg%ggag j%iygtgggt: Loosen the focusing ad-
ustment clamplng ecrew, and move 1t @c as
to get the sharpest and brlfhtunt light aspot
on the white card, If the lamp 18 too near
the lens tube, the spot will have blue
fringes; 1f too far away, there will be
brown fringea. Tighten clamping screw.

The foregoing resulte in positioning the
lamp are best obtained Ly noting the sxtrems
positions of emol mdjusti porew at which
sehadows or aolor fringees first appear as the
serew i turned in alternate directiona. Lock
the sorew at the point midway betwasn thene
two positione.

B e slapees e
an exciter lamp is satisfactory from a nolse

standpoint and not burnt out, the only basim
for ites replacement ahould be the output
level of the aystem ln which 1t is used. Ac-
cordingly, no exciter lamp should be replac-
ed unlese an lnoresse in level of at leaat 3
db resulte from the replacement; or unleas
the filament bas sagged so badly thet the
noles level 1s raised or the poasibility of
fallure by burned out filament becomes immin-
ent. The bleckening of the bulb or sagging
of the filament has no &ffect on the fre-
quéncy responge. On the average, the level
will fall congiderably more than 3 db beforse
there le danger of buTrn-out.

2.3 Aperture & Sound Gate: Cleaning

Aperture: It is sasential that the front

and rear lenses of the lens tube Aspexmbly be
kept olean. The front lens particularly tenda
to eollect oil and dust and should be cleaned
with any wooden or fibre instrument which will
reach in and around the rim of the optical
tube, A small wad of “"Japanese Lena Tisosup"
wrapped around the end of the ilnstrument,
should be used for wiping the lene. Another
wad should be used for polishing. If the lens
mugt be washed, dampen the olnuning wad with
chemically pure carbon tetrachloride, and
therenfter carefully polish away acy resldue.
Do not touch the lenses with the finger.

nd rture Plate: If the aperture ia 4
type (oon e Range Syetems) clean the slot
in the aperture plate several times each day
and inmpect it for cleanliness prior to thread-
ing each reel, Dirt or film chip in this slot
may completaly stop aound reproduction. The

olished mide of the aperture plate must aleo
e kept clean and amooth, by rubbing with lens
tiesud or lintless gotton twill eloth. Ob-
atinate patches of film emuleion, if they can-
not be removed by rubbing with a d cloth,
can be soraped away with a copper coln; always
dry the surface after cleaning. Soratches on
thies surfece rTesult in the accumulation of
dirt and emulsion and lead to scratched and
noley Tfilm. Furthermore, emulnion patches may
hold the film away from the pad surfaces and
destroy the foous of the light on the aound
track. This will affect the quality of the re-
produced aougd. Thersafore, kesp the sound
u ate glean.

hé%ﬂt ghield and Gate: The mound gate must
be ke cloae en operating. Be surs that
the laver-type locking sorew holde the gate
sscurely in position and that the pressurs

pade operate freely., FKeep the polished sur-
faces of the pads perfectly clean.

2.4 Photoelectric Qell
otoelectric cell

ln!i!}}%gﬂ: Mount the
firm { n 8 holder with ite window ar bulb
exnctly framed by the wall Gpﬂning in front of
@

the sound gate. Connect the two ade seocure-

ly to thelr respective binding poste in the
compartment. Use a sorew driver lposerted from
bensath when connecting the mnode wire (ahort |
wire asscciated with the semi-oylindrical

plate) to the rear (flexible) post.

Do not let the anode wire rest againet or
hang olose to the metal compartment and do not
touch thies wire while operating the aystem ns
it will cause a lovd report in the auditorium.

In the 3-A Photpelectric Qell, the light
sénsitive material is conted on the surfsce of
a paml-cylindrical metal plate. It im import-
ant that the cell, when mounted between the
holding elip and the window of the compartment,
be plmced so that the plane formed by the front
edges of this plate ls parallel with the fooe
of the window. Inspect cells every day or two
to insure clean windews, tight terminale, and
atralght and secure mounting.

2.5 Film (P ifier
14 [ 8t This amplifier (49

type i equlipped w two reasistore of the
grid leak type (in Olips Rl and Rp ) which
are used in coupling the PEQ to the first
vacuum tube. It is important that these re-
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PIOK-UP EQUIPMENT

LAMP ADJUSTMENTS

CLAMPING SCREW

WERTICAL ADJUSTMENT

T

SIDEWAYS ADJUSTMENT

EXCITING LAMP
GLARE SHIELD

MP

WAYS ADJUSTMENT CLAMP
EOCUSING ADJUSTMENT GLAMPE

FOCUSING ADJUSTMEN

REMOVABLE PARTITION

. LENS TUBE_AND WINDOW

GUIDE ROLLER

F10. &
RODUCER SET
EXCITER LARE AN FTLU OOMPARTMENTS

QUIDE ROLLER

.= _LIGHT GATE TENSION PAD

(REMCVABLE BY PULLING
STRAIGHT OUT WHEN IN
OPEN POSITION)

oM PAD IDLER RO "
NS

(in OPEN POSITION)
TQP R M CHUTE

Bl los IDLERS OF FiLu CHUTE

QIL CUP FOR FEED SPROCKET
BEARING

MAGATINE SPROCKET PAD
ROLLER

BEARING
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PICK-UP EQUIPMENT

TE DAILY

iy

LUBRICATE WITH |
"'?Ili |
-ﬁ}-zz:n ﬂﬁﬁ}_
(SEE NOTE 2}

-

TICE T 121
THE EARLY SHIFT 1Y RESPONSELE

LUBRICATION CHART FOR
WESTERN ELECTRIC REPRODUCER SETS

LAGHT Li A
AR

AR ket T nver

CAUTION
DO NOT LUBRICATE

THREE MONTHS SATURATE THE WHILE MACHIME 1S
WASTE PACRING IN EACH END
SHIELD WITH MOBILOIL % DO RUNNING
NOT FLOOD BEARINGS.
%
I

—T
| MTH .ﬁm LN10 uﬁ:’imm
¥, UNDER EAPY SuPERVISION

= FiLL GREASE CUIF

st il T'

TENACD #0927 GREASE A
TRXACH CHASSIS LUBRICANT %7

s DRIVING SIDE
Nuﬂ::ﬁml EL5262 MOTORS ONLY = & ONCE & YEAR, ON 108 TYPL AND PROJECTOR
QIEE 4 YTAR, werk, CAXL Ducaees ?"uﬁw“.ﬁ'ﬁu%ﬂﬁ”m
WITH MAKFAR "2 CREASE TERACO *327 GREASE CHASHIS LUBRI

FLYWHEEL WUST BE I!Hﬁ-ﬂl:l-{ﬂ"tl CANT 5,

Ol EAPS. AND

WOUNTI TORS}F POSL VAR A e s nm
2 i “" G igmm,‘..;i.,;'fmﬂ?ﬁ'ﬁ c‘g’mum ‘:Im
PAKTLY DAY, BOLT TIGHTLY ﬁﬁ: .

LUBRICATE DALY
WITH Ra-2245 il

SIMPLER mlﬂl
(SEE uuri.a‘]!




PIOK-UP EQUIPMENT

sistances be not interchanged. When inserting
vecuum tubes in the U9 type Amplifier, hold the
suspended nnrriugu in a rigid position to pre=-
vent distorting the hanglng springs.

¥¥i£!§i2§= Filament and plate current for
the m amplifier ie obtained through the
Film-Diac Switoh in ths TOO type Apparatus
Unit. The filament gurrent should be adjusted
to 300 miles by means of the rheostat and meter

on the pensl. The plate current Treguires no
ad justment.

2.6 Lubricstion

The Reproducer Set mechaniasm must be ocars-
Iullr?nnd regularly 1uhr1n;trd LT up:gifieé on
Fig. 7. Avo % ueing more uh;launt Call=
[} « The parts requlring requent !uE:iqn—
i!un should be attended to under the supsrvi-
sion of the ERPI Englneer. Theae are neverthe-
less specified in Fig. 7, so that the operator
may check thelr condition. If ol]l gets on &
motor commutator, wipe it off as eoon as possl-
ble. If the oll has bescome burnt, clean out

the alote between the commutator bers with s
wooden toothplok.

IlIII THlS DORLE T iON

o /

L)
P ARG SIS

L ANTEEL (AR W LS W T

i =
PR THE § L MELE T TR e, BEREW kil
i, O
G. !
G 1-
2.7 t t tor ghanla

The following instructions will be of uae
in cases where the operator is called on to
change a projector mechanism on the Reproducer
Bet.

tachment of 81
i mplex {or Sure-
rat soarew TOO type Ad
aniem, ueing the two fil

Te-Fit -
projector,

ar to projector meoh-
ieter head sorews sup-

plied. Wext, insert 712 type Drive in Simplex
(or Sure-fit) mechanlem after first removing
aet morew which im used for securing shaft and
which projecte into hole in whioh thie shaft ie
inserted. Then fasten Drive to 700 type Adapt-
er, ao that driving shaft will be approximately
vertical, with the two hexagon head cap scrawa
and washers which are supplied for this gurpuna.
It is not necessary to clamp these tightly as
yat. !
Remove nut loocated directly below holdbesck
gproocket on projector head, and ecrew hexagonal
aleave of P-EE A Film Gulde Roller Ammembly

{part of 700 type Admpter) tightly on stud in

place of nut. This roller assembly conslats of

four parta, namely: 1 ehaft, 1 roller, 1 sleeve

and 1 eet mcrew. In the cmse of the Super-

8implex Head, only the shaft and rollers are
ragquired, eince the hend already includes a

méeans for mupporting these parts, - the fune-

tlon nrdinarily performed by the mleeve.

Attach head assembly to 703 type Bracket by
means of the three machine screwas supplied.
Qonnect 702 type Shaft between projector drive
and 709 type Drive, and secure it by mesns of
Bristo Set Screws on univeraanl joints of ahaft,

Equip a l-A Aperture with a Simplex
P-527-E Aperture Plate (new uniform npurturai.
unless ulreuﬂg o egquipped, and install the l-i
Aperture on the projectors as shown im Fig. 8.
The "Super-Simplex" Heed contains an adjustable
aperture as sn integrel part of the mechanlsm,
and nocordingly the 1-A kperture ie not requir-
ed with 1t.

t of Powers Pro tor: Attach 7Ol
type i&u%%ur to EHEH. uslng éEE two 1/U0 heza-
gon hepd machine screwe supplied. Re=move ex-
inting Orive, so that driving shaft will be
approximately vertical. Drive need not be
¢lamped tightly in place as yet.

Attnch head aepembly to 703 type Brocket by
means of tha three machine screwn supplied.
Connect 702 type Shaft between projector drive
and 709 type Drive, and seoure it by meana of
Bristo Set Screwo on universal jointe of ehaft,

If the Powera Aperture le of the old type
(not new uniform size) replace it by a Poweras
#4220 Aperture,

If hemd has old style film gate (Powers "K"
assembly) then Aperture operating lever 1s pi-
voted by replaci lock nut etop eorew, Powers
?lrﬁ #729, by lock nut which ls supplied with

he Aperture, With Powers new style film gate
(Powers part ilgﬂll lever is pivoted by Teplac-
ing fltt lateh lock screw (Powers part #128), by
gpecial porew which is supplied with aperture.

tt otio t ol o "ge
Ezgigg or: ograph type ¥ or type
Projector, attach ?nzytypc AMapter to mechanism
h{ means of the two fillieter hesd screws sup-
plied., Betwean framing lever handwhesl and its
shaft interpome extension shaft with set asarew,
which is supplied with Adapter. Insert 7ok
type or 705 type Drive inte mechanlem, mount
asaembly on 703 type Bracket, and secure link
to bracket so that driving shaft im roxi mat e=-
1y vertical. Link need not be clamped tightly
md yet. Conneot TO2 type Shaft between
type or 705 type Urive, and 709 type Drive and

J

-
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PICE-UP EQUIPMENT

sépouré it by meana of Brieto 3et Sorews on
Univeraal Jointa of ahaft.

Attachment of rior Pr t %
following procedure applies to the Superior
types MV or U type mechanisms as manufactured,
and to the type X, M or R after modification.
If the mechaniem in queation is the Buperior
g tn'wi Tend "JOO type® for "703 type" Adapt-
or, and "712 typse® for "T713 type® Drive.

Attach the 703 type Adapter to the head
using the machine screws supplied. Remove
exleting drive from the head and attach the
713 type Drive so that driving ahaft will be
approximately vertliocal., The drive need not be
clamped tightly in place as yet.

The

Ehl

Attach head apsembly to 703 type Bracket
h: méans of the two hex. head cap acréws, and
the stud, nut and washers suppliesd. Oonnect
702 type Bhaft between projector drive and 709
type Drive, end secure it by means of the
Bripgto Set Screws on universal jointe of shaft.

1l t rojector Head: The
Fulas Pro or is mounte y meana of the 705
type Adapter and 715 type Drive. Mount the

705 type Adapter on the TOY type Bracket b
meana of the three cap acrawa pupplied wit
the bracket.

Next, center the projector head on the
four stude on the adapter and secure it by
means of the washera and nute supplied with
the adapter. Due to the limited mspace between
the top of the projector fest mnd the sdjmcent
st ructure on the projector head 1t may be
found diffioult to start the nute oo the two
gtude neareat the sound unit. In this event,
raise the projector elightly to provide more
epace at thie polnt when etarting the nuta.

Remove the cover guard from the mounting
casting of the 715 type Drive and mount the
Drive on the sdapter by meana of the two cap
poréws and washers supplied with the mdapter.

Befora finally eecuring the drive to the
adapter, adjust 1ts position so that the
fabric ipntermediate gear of the drive and the
bronze ar oo the drive shaft of the projec-
tor will have a slight amount of baockleeh and
will not bind when rotated by hand. When pro-
perly adjuasted, awab the geara with amall
amount of grease, secures the drive firmly in
place, and replasoe the cover guard.

The spirel gear unit must then be locsensd
slightly and rotated until the shaft extenaion
whioh cennects with the 702 type Shaft is ap-
proximately vertical. Meke this adjustment
with the 703 type Bracket tilted to the proper
projection angle.

Woen the entire
curely in its flnal
screws securlng the
of the adapter, and
to centrally locate
and the projector.

asgembly is mounted se-

position, looaen the two
film g'uiau, which is part
adjust ite position mo am
it between the sound unit

Allgnment of Projector Hemd: In attaching
the projector heads ap note ove, carefully
obperve the alignment of the lower sprocket
in the projector with the upper gulde roller
in the Sound Unit. A piece of film threaded
through these parts over the 707 t Crive
aprocket will reveal any lack of allgnment,
The wear on the upper gulde roller of the
Sound Unit will be excessive unlesas good
alignment is obtalned.

FI1G.
202 TYPE CONTROL Thatux? (FADER)
3. VOLUME CONTHROL CABINET (FADER)

The 702 type Control Oabinet (Fig. 9) con-
glate of a double potentlometer, providing a
meane for varying the lnput to h:m main ampli-
fier aystem from O to maximum in % db steps.
The *fading in" of the other 1s accomplished
gelmultaneously with the pleture changeover, by
turning a knob with pointer over a disl. Xeye
permit (1) the uee of the control cabinet to
control the output of m third reproducer aset,
and (2) the subetitution of a fixed resistance
pad for elther side of the potentiometer in
casg of trouble therein. ean the contact
surfeoes of the brushee occasionally by plac-
ing & plecs of heary bond paper between them

the stude and plate, and moving the
brushes back and forth over tha papesr saveral
times. A thin coeting of vassline on the
atuds and plate will prev.nt undue wear.

L. 90v PEC BUPPLY

The poltrlting voltage for the photoelec-
tric cells, and the plate voltage for the 49
type Amplifiers, ls& supplled by elther four
L5Y Everasdy Batteries (one 90V unlt for sach
machine) or by a amall filter (D-96101) which
{8 pupplied with rectified AD from the main
amplifier. The batteries sehould be replaced
at least once every eix montha. Oheck the in-
dividual voltage of the cells every few weeke
and replace mny unite that abow lesn than U5
volte. The filter requires no maintenance

by the operatora.
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AMPLIFIER EQUIPMENT

LOUDSPEAKFR CONTROLS ——

LOUDSPEAKFR KEYS ——
OUTPUT QONTROL PANEL
(200 Type Panel) ’

PLATE CURRENT METER — FILAMENT CURRENT METER
GAIN CONTROL —— FILAMENT CONTROL
(Use in Emergency Only) S SN 4 __PLATE CURRENT PUSH BUTTONS

THREE W.E. 239 or 264 TYPE
41 TYPE AMPLIFIER — VAQUUM TUBES (Under Cover)

FILAMENT KEY

WESTERN ELECTRIC 205 TYPE
VACUUM TUBES (Rectifier)

PLATE CURRENT METER

MONITOR CONTROL
— MONITOR REY
INPUT KEY

WESTERN ELECTRIC 205 TYPE — il
VACUUM TUBES (Amplifier)  |amses

STARTING SWITOH
bo_A AMPLIFIER —>

PLATE CURRENT METER

W.E. 211 (or 242) TYPE
VACUUM TUBES (Rectifier)

STARTING SWITCOH

W.E. 211 (or 242) TYPE —
VACUUM TUBES (Amplifier)

L3-A AMPLIFIER

Page 12
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AMFLIFIER RBQUIPMENT

1. OENERAL

The main amplifier servee to amplify the
putput of the plok-up equipment to s satiefac-
tory level for the operation of the loudspeak-
ern, In the different "U" type Systems, the
malin 1ifier squipment coneleta of one of
the followlng combinationa:

One 46 type Amplifier

One L& type Ampliflnr}
One 43 type Amplifier

One 41 type Amplifier
One 42 type Amplifier

Grne Hl tvpe Amplifier
fne 42 type Amplifier
One 33 type Amplifier

One 41 type Amplifier
One 42 type Amplifier
Two 43 type Amplifiere

2. LIF FilG, 11

Internal: The 46 type Amplifier has a total
of three stages, two preliminary stages ueing
26l type Vacuum Tubes and a power stage using
two 205 type Veguum Tubes in pusk-pull. The
filaments of the first two stages are in
series and reguire a 12 volt D.C. supply. The
filaments of the third stage and the plate
clrouite of all stages are supplied from a
rectifier contained within the amplifier, and
which operstesm from 110V 50-80 oyoles A.C,

Two mdditional 205 type Vacuum Tubaes ars uaed
in the reatifier, which ls of the full wave
type. Vacuum Tubea which have been used once
in the rectifier pocksts should not be used
thereafter in the amplifier sockets, When the
inner door of the amplifier is open, the power
olroult is automatically disconneoted by means
of a safety ewitoh mctuated by the door.

2 ampere plug fuses are required in the fuse
apokete,

f;;gxn;*: The etarting ewlitch on the front
of the amplifier controle both the 12V and
110V supply olrcultas. The meters on the left
and in the genter indlcate the plate scurrent
in the firet and second stages respectively,
The meter on the right indicates the total
plate current ino the two tubes of the first
atage when the meter key 1& premsed, If this
key is not pressed, the right meter shows the
filament current through the firet and second
stages. The "FILAMENT CONTROL® rheostat
perven for sdjusting the filament current in
the first and second stages. Tha "OUTPUT® key
switchea the sound output on and off, The
“MON,VOL.CONTROL" provides means for regulat-
ing the loudness of the monitor horn.

Hg!;;_ﬁgggiggl: The filament and plate cur-
Tents for stagea 1 and 2 ehould rend:

Filament 300 mile.
Plate 1 - .75 to 1.05 mila.
Plate 2 - 1.20 to 1.50 mils.

The fllament ocurrent for tubes T and 4 in the
powar stage is not adjustable and im not indi-
cated on any meter; however, the plate current
total for theme tubes should resd betwaen 50
and 65 mile,

3. 41 TYPE AMPLIFIER (FIS. 10)

Internal: This ia & thres stage amplifier,

It feedn into the U2 type Amplifier, from
which it recelves ite plate current aupply.
The filamenta of ita three 264 type Vacuum
Tubea are in series and reguire a D.O. supply
of 12 volts, No internsl sdjustment or main-
tenance on the part of the operator e
ordinarily required,

& 1 Three 264 type Vacuum Tubes are
required in the sockets in the compartment on
the front of the panel, The filmment current
ip controlled by means of the "3TARTINGY Lkey
and "FIL,CONTROL" rheostat and may b# observed
on the meter marked "FIL.CURRENT,

ta adinga: Adjust the filament current
to !%E nl?n for 264 type Vacuum Tubes, The
plate pupply 18 connected when the smguence
swlitch of the msepcimted U2 type Amplifier is
turned to the "PLATE" position. The plate
current meter should read:

1.35 = 1.55 Mile.

when the correesponding "PLATE CURRENT® butten
le depressed. If a reading is outpide of
these limita the vacuum tube ahould be set
aside for further teat,

Igiﬁggiggngggl le provided for on the U1
type ieT by means of the potentiometer
in the upper left corner of the panel. How-
ever, the setting of thie potentiometer is
fixed nt the time of instmllation mnd should
require no further attention.

L, Lz AWPLIFIFR (FIQ

rnal: This is a single stage push-pull
amp er, Its filament plate supplien are
derived from the 110V 50-60 cycles A.C. 1
through a current aupply system contained wit
in the amplifier. This current supply eystem
alap provides the plate current for the asso-
ciated 41 type Amplifier. Yo internal sdjust-
mént or malntenance is required.

ernal: Two Eng type Vacuum Tubes are re-
quired In the "AMP." sockets and two 205 type
Vacuua Tubes in the "RECT." sooketas, The 110V
supply is controllad by means of the 110V A.Q,
snap switch which has three pogitions, "FIL."
"PLATE® and YOFF", Tubes which have been umed
once in the rectifler acckets should not be
used in the amplifier sockets thareafter. The
L2-A Amplifier should be externally fused at

£ mmpsTIes.

gatgr Hn;%éngs: The total amplifier plate
curren o e betwean 50-65 mila. as indl-
cated by the red mark on the meter. Aesuming
A lins voltage of 105-115, fallure of the
meter neadle to remain on the red mark Lndl-

cates that one or more of the vacuum tubes
ghould be pet aslde for teat.

5. 43 TYPE AMPLIFIER (FI5. 10}

]Etugngé: This ie & single #tage ampli-
fier operating from 110V A.Q, -upg].r and used
elther eingly or in parallel as the power am-
plifier in all "U" type Bystems except the
EmAallest. Its filament and plate lies nre
obtained from the 110V 50-560 oycle A.C, eunply
through a current supply aystem contalned
within the amplifier, No internal adjustment
or meintenance la required.

Fage 13
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AMPLIFIER EQUIPMENT

Egtﬂzuﬂ: The 110V A.Q. pupply ie control-
led by megquence switch marked EFTL', SPLATEY
end "OFF" whioch sucocesslvely oloses the fila-
ment and plate olrocuits. Aleo the 110V circuit
is opened whenever the back or front (filter
condenser compartment) covers are removed,
Each of the four soockete (2 amplifier and 2
rectifier) requires a 211 (or 242) type Vacuum
Tube, Tubes which have once been used in the
Tectifler sockets are thereafter unsultable
for use in the amplifier sockets, When start-
ing, allow the tubem to become hot befnTe
edvancing the starting awitch to the “PLATE"
ponaltion. Each 43 type Amplifier phould be
fused externslly at 5 amperes.

Meter Eundlngg: The total amplifier plate
currant shou ¢ 105=150 mile. as indicatsd
by the red mark on the plate current meter.

Agpuming & line voltage of 105-11%, failure of
the meter needle to remaln on the red mark in-
dicates the nesd for further test of one or
more of the vacuum tubes. It is desirable

that the amplifier and rectifier tubes be pair-
ed, 1.e., that tubes having practiocally identi-
cnl charmoteristioce ghould be selected for the
two amplifier sockets and similarly for the
twe ract'ifler socketsa. Thia will result in
aach tube pesuming its share of the load., The
selection may be made by withdrawlng tuber one
at a time, and obperving the corresponding de-
crease in the meter remding. If the decrense
is the same for elther of the two tubes it
indicates that thelr characteristics are the
game, BOTH amplifier tubes, or B0TH recti-
fier tubés should never be removed durinE
operation; such removal should be limited to
one at a tima,

WIDTH =194
DEPTH -12”
HEIGHT =164
WEIGHT =113 LBS.

INSERT TWO 239 OR 284 TYPE
VACUUM TUBES (AMPLIFIER)

INSERT TWO 2058 TYPE VACUUM
TUBES (RECTIFIER) _\

INSERT TWO 205 TYPE VAC-
Ul TUBES (AMPLIFIER) /

TWO 2 AMF FU!E!-J
a

IFI
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LOUDSPEAKER EQUIPMENT

1. GENERAL

For standard "U" type 3ystems, the stage
loudepeaker equlpment oconsieta of one or more
16 or 17 type Horne equipped with #555 Receiv-
are. For Wide Range Systems, a comblnation of
low frequency unite (TA-4151 or TA-4153 Loud-
gpeaking Telephones) and high freguency unlts
(§97-4 Loudspeaking Telephone) on a baffle,
ie used in additlion to the norns, which in
this case are used to project the middle fre-
quency range only.

2. HORNS

The 16 (Fig. 12) and 17 type Horns are both
of the exponentlal type, and are almllar in ef-
flolency and performence. The 16 type requlres
two or four 555 Receivere and tekss about
three feet of otage depth, The 17 type Horn
reguiree one or two recelvers, and about five
feat of depth. The atage conditiona determine
the type supplied. The porition and direction
of the horna is determined at the time of in-
gtallation, Aand should not be changed except
undar the EHPI Enginser's supesrvision,

3, RECEIVERS, 555 TYPE

Theae receiverp are enclosed dynamic unlte
for use with the 16 and 17 type Horns. They
congist egsentially of a clamped duralumin
diaphregn to which is attached a coll of flat
aluminum ribbon (speech coll) locsted between
the pole pleces of an electro-magnet. Each
receiver requires 1.5 amps. field current (7
velte nt terminals) supplied from the low
voltage source, All recelvers muet be tightly
mounted and all connections securely made.

Before shipment, the throat of each receiver
is provided with a screw cap to protect the
disphragm and keep out dirt, Thie cap sbould
not be removed until the receiver ie to be
mournted on a horn, and should be replaced 1m-
mediately when diemounted., When mounting &
receiver, it 1a espentinl that the uﬂupltng
nut on the horn be drasm tightly to preven
air leakage from the throat.

4. LOUDSPEAKERS, 597 TYPE

These unite (Flz. 13) are of the moving
coll type and are eimilar in construction to
the 555 Recelvara except that they are smaller
and inolude n 2hort exponential horn. Each
vnit reguiree a D.0. supply of 7 volte and
1 ampere for field axcitstion.

5. LOUDSPEAKERS, TA-U4151 and TA-L153 TYPE

These unite (Fig. 13) cre aimllar in design
to the eonventional type of dynamic speaker,
and are for operation from suppliea of 110V AQ
(TA-L151, 50 watts), and 110V DC (TA-U153, 35
watts), The TA-4151 Unit has a eelf—contained
rectifier using a 274-A Vacuum Tube,

. LOUDSPEAXER QONTROLS AND CIRCUITE

The method of connecting the loudspeakers
to the maln amplifier depends on the mmplifier
output impedance, and on whether or not the
system has been converted to Wide Range. In
Wide RAange Syetems the amplifier output 1la fed
inte a network which in turn suppliles a separ-
ate output to each of the loudspeaker groups.
Figure 14 shows several arrangements.

Width; ar.11"
- th: g'-E:
ght: 5'-3
Weight: 375 1kn. (less recelvers)

I-ight; each receiver: 20 lbe.
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POWER EQUIPMENT - LOW VOLTAGE

1. GREERAL

The purpose of the low voltage power equip-
ment is to supply current for exciter lampn,
vacuum tube fllaments (264 type Vacuum Tuben
only), 555 and 597 Loudspeaker fields, and
ui;nli lamps. This equipment as now suppliasd
conslets of one or more power unite; storage
Datteries were originally used for this pur-
pose, and a motor generater (KS5-5259) with
associated filters were standard for this use
before the powar unite wers developed. The
thres types of power u?ut nt will be covered
bereln, in the order of thelr standardisation.

2. Eﬁggigg_g;rrgggru, CHARGING PANEL, AND

e: In the 3U System, one 12V Battery Set
(with duplicate) supplied all 127 require-
mente. In the other systems, the recelver

fields were supplied from a source separate
from that for the amplifier filamenta, and two
12 volt batteries (with duplicates) were ac-
cordingly neceasary.

A 40 type Charging Pansl was used in the 3u
System and a 1-FD Charging Panel in the sther
eystems, with Tungar Rectifiere (AQ) or Rheo-
stats (DO), One set of batteries may be
charged while the other is operating.

The churgln¥ Panels contaln cmrs-
o

ridge fuse poaitions for all circulte as fol-

lowa:

50 type Charging Pansl Russe
110V supply = A0 2-10 Amps.
110V supply - DO 2-10 Ampa.
J-H.l., 4&2- i‘., wH 1‘-6 MF"B1-

1- an fuses

110V supply AQ or DO 2-20 Ampa.
- Ampl. & = Hornam 2-15 Ampm,
+ Mon., & 4 A 2-2 Ampa,
= R, &4 + Ra 2~ Ampa.

Jmare of §t§rgg§ Egttnrggf; An noted above,
the storage erles are divided 1nto two
complete sets, whioch are to be used slternate-
ly, one set beilng charged while the other Ls
operatlng. In an emergency, both sets nay be
digcharged, but when this happene they should
be charged agalm without delay.

If storage batterles are to realize thelr
full 1ife and cause no trouble, they must have
Ernper oare and attention. They should be

ept clean, properly charged, and properly
watered. Storage batterlea of the type Tecom=-
mended for use with this equipment Tegquire re-
charging as soon as the gravity has fallen to
about 1210, There 1s risk of d if thay
are used with the gravity below 1200. When a
battery is put on charge, the gravity will
rise until 1t reaches a certaln valus which
does not inoreamse with further charging. Thie
point should usually lie between 1270 mnd 1285,
The fallure of the ngﬂlt? to inerease an
further shows that the battery ie fully charg-
ed, However, it is not Ennarallr necespary to
keep on charging until 1t is evident that the
gravity is not inoremsing; 1t ig sufficient to

make a note of the maximum value resched and
then in the future merely charge long enough

to bring the gravity up to this point. About
oncé & month aharging must be continued long
enough to ses whether the maximum value has
changed; 1f so, the new value must be adopted,
g;grghnretng. that {s; making a regular prac-

ce of keeplng atorage batteries on ahnr¥a
for a conelderable period after charging ie
completed, is very injurious to them.

only should be used in ator-

Digtilled w

age batteriea. noe the aoid in the battery
doea not evaporate, it ls nevear neceanary to
add anything but water to keep the electrolyte
at the proper level., Inspeoct the batteries re-
gularly to ascertain that the plates are alwaya
cavered but never add so much water that it
touches the bottom end of the f1lling tube.

~

S

Keep the outside of the battery dry and
clean, not merealy for the anke of Appearance,
but to obtaln proper service, If you are care-
less in ueing the hydrometer, and drip acid on
the batteries, or 1f you leave the filling
capes off and allow the fine mcid spray, coming
from the batteries when they are charging, to
be deposited on the battery tops, you invite
short circuites mand nol in operation. A 1lit-
tle acid mixed with dust from the air in the
room will soon form an electrical lenkage path
on the battery top between terminals, which
may cause oonalderable trouble. In any caase
once sach week clean the battery tops and con-
nectors with n rag moistened in a eolution of
baking aoda in water, or a solution of house-
hold ammonia and water in equal parts. Extreme
care ohould be taken to prevent anv of the
cleaning eolution from getting into the
battery.

Battery connecticns must bas tight at all
times and coated with a film of non-oxide
grease. QOoccmsionally oheck both the outeide
conneotions and the oross straps batwesn cells
to ineure that they are tight and good connec-
tlion 18 belng made,

Never bring open lights or flames of any
kind near the batteries, as the gasen generat-
ad during nhnrglng may be explosive. Also
keep the Toom contalning the batteries will
ventilated at mll timean.

Do not use the batteries immediately aftex
charging, but sllow about half an hour to
elapse; otherwise the batteries will still be

uiu¥ and therefore will cmuse noless to be

eard in the system.

Keep a complete record of
of the batteries. All pertinent data, such
as time batteries are charged, time batteries
are used, specific gravity before and after
the show, charging rate, time water is added,
and any abnermal behavior, should be re-
corded, This "log" if properly kept, in
not only of conasiderable wvalue to the
Service Engineer, but will aid materinlly
in locating trouble that may be dus to a
defective battary.

3. MOTOR OENERATOR, FILTERS AND FUSES

The K3-5259 Motor Generator (Fig. 15) was
furnished for operation on any of Eﬁu follow-
ing power supplies:

the operation
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POWER EQUIPMENT - LOW VOLTAGE

Fld,.

K8-5259 (18V CENERATOR_SET

List #Al: 115V A.C. 60 Cyclee, 1 Phase - 15 Amp. Fupes
E :ﬁ}: E{D‘i" A.C. B0 Cycles, 3 Phase - 10 Amp. Fuses
402: 115Y A.C. 50 Oyclee, . Phasa - 15 Amp. Fuses

#C7: 115V D.0. - - - - 15 Amp. Fuees

The fueee are located in the safety switoh assoclietad with the sete., This awliteh ie the only
starting equipment reguired for the Al, A3, snd DB Sete, but the 07 Set (DC0) requires a Start-
ing Box.

The motor ia of 1 H.P, rating, and the generator hae & full losd capacity of 21 amperes at
18 volte. The 12 volt output ie supplied directly to the recelver field clrcults and the 187
glgnal lempa. It requires filtering before use in the exciter lamp and wacuum tube filament
eircults. Thie 1o accomplished Dy the

701-A Filter, for two exciter lampe and two UG type Amplifier Filament oclrouits.
TJ02-4 Filter, for one or two U1l type Amplifier filswent oclrouits.
Tu2-B Fllter, for announcing microphone clrcult,

The filters conslet of retardation colls, condensers and resietances enclosed in metal boxes,
and requirs no attention.

4, POWER UNITS

These units are comblnation rectifiere and Tilters, using Tungar 185048 Bulbe, and dry
elesotrolytic condensers (TA-4115). They will operate on A.0. supplies of 100-125 volts
50-52k oyolss. Thers are several different types in use, ms shown in the following table,
and in Figure 16&.

bax, Lims Mo, of
brain flBunas Ta=-41156
H-.'irr.rﬂln.u 'nmEs.r Condens=
Power finit Capanity Data ) Slzo & Weight Hulbe wra Fuses
Th=058 & 1 Exac, Lamp, 4 Ampe. . 18V, 2,8 Ampa. SO 15" e = & 2. 164
TH-4083- 1 PRC frpl,, 0,30 Ampe. . L4V, EhO WatLe 8-1/2°0
Unfiltered Oot., 1.0 fnos., B4V, 122 1o,
TA=4035 & 2 Exc, Lamps, 4 Ampn, sa,, 12V, 7 Ampa, BE=-1/4" " 1 1 4, 1GA
TA=ANTE~A E PEC Ample., O.30 Anp. ai.,H-w. TR0 Matte L“-J.é:dl'{?ﬂ- i 1, BA
1 B=5 impl., 2.0 B, LW, or, 285 1ba.
i 41 or 45 Eype Ampl,,’0.30 kmpl 100,
Bipmal DEL., 2.0 Ampe., 24V,
Unfiltared Bot. 1.0 Amp., 247,
TA-4050 & 1 Btage Heo, Flald Supply Oct. 3,2 Anpa. O™ Hal8"Wx ) | £, 154
u—#«‘m—m; &5 AMDE,, LEV. ! 230 Watte B-1/2 D 1, 84
1 Motiltor Rec., 1.5 l.ﬂgu, iy Eo 108 1ba,
Unfiltated dtt., 1.0 Amp., 24%.
Th=4055 1 B8 jmpl,, 8.5 Ampn, . 13V, 2,5 Amba 22" Hxdp" W Z 5 2, 164
Unfi 1erad Bet,, 1.0 hmp,, B4V, 250 Watte B—Uzsln
100 1ba,
TA-4144 Rod,. Fld. Buphly Cet., B AWpe., B g, b=l o BRG] B - 2, 184
=, BOO Hatts 185 15, 1, 6k
Unfiltored Oot., 1.0 Amp., 3BV, af 10&
TA=TEVS e Exo, Lamps.; & Ampo. on., L8V, B2 AMDOs 30" Hed b " wxfi™ o £ B 2, 154
2 i m&s., 0,30 Anpa, 8a., 127, 530 Watts 175 1bs, 1, Ok
1 41 or 48 Anpl,, 0,30 Ampn, o, 18V,

R0, FIAL B0 0B ey oD ANDO., H&H,
Unfiltered Got, , 1.0 AP, 47,
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__‘.;—__1“""'_...‘-;"_’ [MOT PART OF POWER UNIT)

LY N t

CPEN

L3pARE BECTIFICATION USIT

Ta-

&

o~ G LNB00AR TUNGAR BULBS

i AP CARTRIDGE FusEs
|PLATE CIRCUIT OF LACH
RECTFIER TUBEL)

8 AMP. CABTERDCE PUSE
[UNFILTERED 24 ¥ TAR)

3 FILTCR CONDENSERS|TA-2/15)

HERGHT :;j'
WIDTH x
- BEPTH "
WLIGHT 85 LBS
TA-Lo35 POWER UNIT CLOSED

GI"‘IIDUI& TUNGAR BULES
P j [NOT PRRT OF POWER WNIT.)

i ,5"’-'5 AMP CARTRIDGE FUIES
'A {H.lu'l'f CHRCLAT OF EACH

ARLCTIFIER TU!’[J

STAGE RECLIVER
T AMMETER

TAPS FODE ADMISTRNG
= STAGL WECEVER CUMRENT

——— 24 VOLT SICHAL LAMP— |

— TAPS FOR ADJUSTING
MOMITOR RECEVER CURRENT

T8 AMP. CARTRIDGE FUSE
(STAGE MosN CHrCUIT)

HEGHT 1
WEDTH 15"
DEPTH *ﬂ'
WEMHT W8 LES CLOSED

Ta-liozt POWER UNIT

FI1G, 16
Py
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OFERATING SYSTEM

1. GENERAL

The operating routine varies considerably
for the warioua combinations of aquipment
clasaified under "U" type Bysteme. The type
of low voltage supply, the converaion of the
ayatem to Wide Range, eto., determine the
routine to be followed, and only the general
requireménte will be gifun here.

2. STARTING

Firet, turn on the low voltage power equip-
ment [fﬁlﬂ! unita, motor géenarator, or storage
batter nti and sdjust rheostats and ewitches
in low woltage olrcuita for normal current
wvalues, If the muditorium is ccoupled, turn
off the horn panel keys (or output key on Lb
type Amplifier) before testing on the monitor.
Then close the amplifier power eafety switoh,
and turn the starting switches on the L2 and
43 type Amplifiers to "FL1* (or to "Operate",
in the case of the U6 type Amplifier). Allow
the 205 and 211 (or 242) type Tubes to begome
warm before procesding: then turn 42 and
type Amplifier starting switches to "Plate".
Check all meter readings, and readjuat, if
neceasary. Aleso check exociter lamps for pro-
per focus, Turn the fader to its normal met-
ting and test each machine by intercepting the
light besm to the photoelectric cell with »
oard.

3. THREADING FILM, AND SETTING UP DISO

F potlon: Sst the volume contraol
(fader) at zero or at the proper opernting
poaltion for the other reproducer set, 1If
being used. Then procesd as followa:!-

(1) On Projector Mechaniem

Plaoe aperturs mask in poeition.

Place framing lever in central poaition.
Move projector mechanism by turning the
motor handwheel so that shutter blade
is uppermost, lena ie open and inter-
mittent has just ceased moving.

(2) Thread projector and Sound Unit ms speci-
fied 1n¢::Eu:t i

{3) Release s gate tenslon pad after film
has been properly placed on the sound
unit rooket, so that it bears on film
and h:{ﬂl it close agalnet aperturs
plate in front of lens tube.

(4) Run off as much film as necessary to
bring end of "Part No® leader approxi-
mately up to projector mperture.

Ei!ﬂ;ﬂﬂﬂiﬂ!!&il!&: To set up the record and
film ready for operation, first eet the volune
control {fnﬂerl &t gero, or at the propesr

operating position for the other reproducer
sat, Af being used.

{1} 8es that reproducer le in ite rest,
Install new needle.

{2) Select film and record to be ueed, and be
sure to check number on record net
number on film. Mark record on label
to show number of times umeéd, counting
this run. 5

{3) On projector, place froming lever in cen-
tral popltion, Move projector mechan-
iem by turning the motor handwheel so
that shutter out-off blede ls upper-
most, lens is cpen, and intermittent

has just cessed moving. Thread projec-

tor and sound unit with fllm in aame
manner as juet desoribed for film repro-
duction, plecing frame marked "START
in tr#nE of ploture sperture.

(4} Set record on turntmble, and set reprodu-
cer needle nt starting polnt of record.

(5) Turn over mechanism by handwhesl until
turntable and racord have revolved
about half a turn. See that nesdle
tracke properly and film travels free.

(&) On synchronized Teature pictures, by
starting and stopping motor with start-
ing owitch, run off ms much film as
nECEARATY Gn bring end of "Part No®
laader spproximately up to projector
aparture.

k, FILM INSPECTION AND REHEARSAL

Procedurs: Thie involves caraful inspec-
tion of the film and records to insure inet
breakage and dirty condition, and a tria
operation to locate change-over polnts and to
aacertain proper volume control ssttinge for
regording on oue card., The House Manager
should attend rehearsals and should have a
means of communicating with the grujauttun
booth eo anm to advies the projectionist on
changes in the volume asttinga.

Care of Fllm: Dirt, dust, oll, finger
marks, scratches or sprocket holes oracke on
the sound track of the film will cause noley
sound reproduction.

Gprocket hols cracka can result from opera-
ting the film under conditions of impropar
tenslon, worn sprockets, poorly allzned guldes
ar bad splicing. Such cracks cannot be ramov-
ad and therefore regulre that the projector
wechenliam throuzh which they mre run, be par-
ticularly clean and well adjusted to avold
further damage or trouble.

Soratches increase the acrasiveness of the
film against the tension pads and sprockets
and encourage scoumulation of emulsion or dirt
on such parts, Lateral soratohes on the sound
track moy caude o !hnrg raport from the horna
and in such eévent can be palnted out in the
minner described for splicea.

Dirt, dust, oil and finger marks on the
film track or disc record, can noticeably im-
pair the quality of sound reproduction and
should therefors be removed.

{hg ;;13 aguld be kept in first class con-
dit B0 he mech&nism coming
n gontact wi the L

néggé §§ §;E!agg £
legat onoe every day as df&tﬂ .

leing gaggg Film: In case film carryin
a o track bDecomes broken, out out as Iewﬂ
frames as poseible when making the splice. A
break in the sound track 1s usually more no=
ticeable to the mudience than s bremk in the
picture. However, do not go to the extreme of
apving wenk film that will cause trouble later,

A plain apllce, no matter how carefully
made, will cavae & click to be heard from the
aound projector amr 1t pasass through the re-
producer set sound gate beosuse the two edges
apd the overlap dlsturb the uniformity of the
gound track and produce the same effect as
though noises actually had been recorded on
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PICTURE WITH FILMS HAVING
SOUND TRACKS, A LENCTH
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WITH ALL WARES OF PROJEC
TOR HEARS (MEASURL WHEN|
INTERMITTENT HAS JUST
CEASED mMOVING)

MITTENT HAS JUST CEASLCD
MCYING)

Al L OW 3L A - T
TWO SPROCKLT HOLLS HERE
LIGHT CATE TENSION PAD

AND FILM CHUTE BOTH TO
BE CLOSED
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OPERATING SYSTEM

(the aound track being obliterated.

CORAECT METHOD

\ooonooononodonoonno J
W L i] ‘A | ]
- = BETWEEN Vo AND W¥:
: 00 SHORT
]
10 1
the track. In dealing with film of this type

therefore, firet make a splice in the usual
manner and then paint over thie splice in
black, as shown at "A" on Figure 18, The
painted mark on the gound track should be
roughly triangular in ahape, with a blunted
apex, and between 3/2% and 1/2" wide at the
bage, If the aplice la painted in this manner
it will be almoet inaudible when passing
through the reproducing attachment, as the
change in the light inteneity which it cauges
will be at a low frequency, below the audible
range. If the mark is made too short, ae
shown at "B", the click will be very pronounc-
ed: if it is made too long, as at "C", there
will not be a olick but there will be a noticed
able pause in the sound owing to 8o much of

For opaqueing splices, the use of Zapon
Concentrated Black Lacquer $2002-2 is recom-
mended. It is made by the Zapon Company,
Stamford, Oonnecticut. When & thinner le
néceéasary, Zapon thinnser #20 le Tecommended.
The lacquer should be applied to the eshiny, or
cellulodd slde of the film and not to the emuld
sion side. It dries almoet instantaneously,
adheree tightly and is more satisfactory than
India ink or other substances. If for any
reason it should become necessary to Temove 1t )
s rag soaked in lmoquer thinner will be affec-
tive.

Splices in the negative ip making up sub-
jecte sent out by the produgere are taken aare
of in the printing And may be obaerved by the
triangular marke along the sound track near
changee of scene.

icl 1 ghr

Diga: In case Im which 1s eynohronize
sound on disc record becomes broken 1t is
neceasary to splioe in a length of blank film
equal to the length of film removed due to the
break in order to prevent the pound from get-
ting out of synchroniem with the pleture. In
any case, ocut out as few fremes as possible

in making the spllce. 3

5. RUNNING THE SHOW

mﬁ%w; Before listing the steps
to be Tollowe n running the show, somé gen-
eral pointe will be touched on. Keep the
volume control cablnet (fader) at gero when

the auditorium is open except when testing

2]
with

with the stage loudspeakere, or when the motor

is up to apeed and film 1e being run for exhi-
bltion. 7This 1l necessary in order to avold
gound track noise, and nolse from the reprodu-
cer while the film ig being threadsd, from
btelng heard in the avditorium, It will also
prevent volce or musalc in distorted form being
heard in the suditorium when the motor is
epeeding up or slowlng down. Under such condi-
tione the sound le chaenging piteh and a very
undesirable effect i{s produced. Before run-
ning any film, be sure that it has been put ln
as good condition am poesible and that mechan-
isme are clean and in proper adjustment,

Ialvg% ggngrglz At all times speclal care
must be en to maintain the sound st the
right degree of loudness. There 1g usually a
tendency to make the sound too loud; thie
ehould avolded as it causes the volces to
eound unnatural and gives the performance a
mechanical effect, t also emphasizes the
ground nolse during the interval betwesn
epeach or musio, and bringe diecomfort to many
memberes of the audience. The ideal volume of
eound is that whioh i just sufficient to an-
able a person with normal hearing to under-
gtand the reproduged speech clearly, without
effort. A contributing cauvee of excessive loud-
neas 18 the habit of trylng to regulate sound
volume by starting with the volume contrel at
& higher setting than necesegary, and then low-
ering 1t until the volume i@ thouzht to be
satisfactory. This procedure {s wrong, becausa
the excessive initial volume deadens the sar
and causes it to demand a volume that ls real-
ly too high. The right wey to regulate volume
is to start with the volume control at a low
setting, and then increase it until the

sound reaches the proper volume as defined
above, Another thing that prevents entirely
satisfactory reproduction 1s the tendency to
adjuert sound volume to meet the regquirements
of the pooreat seate in the house, instead of
the beet. If the theatre has strootural fea-
tureés that make 1t hard to obtain proper vol-
ume at certairn spote, such as the rear of the
talecony, then 1f the volume 1a made sufficlent
for such locatlon 1t will be excessive in the
better locationa. It ls neceesary in such
cases to make a resonable compromise and kee
the loudnees such that agreeable volume is ob-
tained for the majority of seats. In the fore-
f@ing discusaion 1t ie apsumed, of course

hat the house is remsonably guiet. First
class results cannot be obtalned if there le
nolee from ventilating evetems, sto., or if
the audience doee not cooperate in maintaining
gquiet. A member of the staff desiznated by
the management should remaln in the auditorium
during the performance, so that the projection-
let may have immediate and proper notification
in case mny part of the show ia not belng pre-
sented as 1t should be. This obeerver should
be competent to judge the guality of reproduc-
tlon, synchroniam, et¢., and he ghould have a
means of communicating with the projectionist,
and be glven the responeibllity of notifying
the latter immediately if the performance las
not satisfactory. His hearing must of course,
be normal, and ms polnted out above he ahould
make hie obgervation in partes of the house
where listening conditione are average. It i@
1:5:-11&“ to note that when a house has & full

ience, more electrical energy must be sup-

plied to the stage loudspeakers than when the
house bas only & small mudience, 1if the loud-
ness of the sound is to remaln £hn same,
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ies bepause a certain proportion of the sound machine, kill arc and set up third reel.
«i8 mbeorbed by the bodise and clothing of the (7) In running short subjects observe opera-
Y audlence. With a lar audlieénce, more sound tion by %1ntening to monitor and watch-
ig mbeorbed than wou otherwisge be the casa, ing ploture cuea, As m0o0n A/ the laat
At tlmes when the elze of the audience is note of musle or last word ig heard, _w
changing, the obssrver must, therefore, watch turn off output awitch, then fade out
thie point. One or two steps on the wvolume picture as soon as subject matter re-
control are usually sufficient to compeneates quires. Start second machine in same
for the difference between having the house manner as already described for first
ampty or with & wery small avdience, and hava machine, The proper instant for start-
ing it full. The volume control ssttling ing eecond machine so as to get right
determined st rehearsal is, of course, the time interval between end of first sub-
empty house setting. e0t and beglnning of second muat be
etermined by rehearsal, BStop outgoling
Procedure: The procedure in running sound machine, kill arc, and set up for next
filma, 18 as follows:- raal of film,
(8) When sound presentations are finished,
(1} Follow out etarting procedure, and set up shut down amplifier and power eguipment.
firet two eynchronlzed reels in the two Rewind films end examine for dafscts.
machines to be uesed, as described in (9) After running each reel of sound film
preceding parazraphs, wipe off sound gperture and film tracks
(2} 3trike arc on first projector in usuasl of aperture plate and tenslon ped in re-
mAnner. producing attachment with a soft white
(3) When lamp is in operating condition and eloth, 80 mae to guard against posaibi-
sehow ie ready to procesd etart motor on Ity of dirt accumulating and obstruct-
firat projector. ing light beam or scratching film.

{*ig When motor 12 up to spesd open dousser,

(5) Turn volume control cabinet (feder) to b. SHUTTING DOWN PROOCEDURE
number one machine just before wolce or
music begins. Proceed ag followe and always in the order
Rehearsal is needed to lneure that the given bere:

output ewitch will be operated at exaoct-
ly the right time, If operated too late| (1) Turn off output key on Ut type Amplifier,

the opening worde or notes will, of or the individual horn sewltches on the
course, be miesed. If too soon, the 200 type or 209 type Panel.

gound track nolse will be emphaelzed by (2} If ueing motor gensratar, open motor
being beard by iteelf for a few seconds. awitch,

(6) In running feature plctures, observe {E; Open Amplifier power safety switch.
operation by listening to monltor and by { Turn starting switches on 42 and 43 type -Il'Irl
watching pleture cues. As s00n As voloe Amplifiers (1f Hny), to “OFF".
or musie from outgolng machine is fin- (5} If uelng storage batteries, first open
ighed, turn volume control (fader) from horn safety switch: next open battery
outgolng machine t9 lncoming machine, ao switch. ©Never open the battery swltch
that there will be no break in the sound firet as the resulting inductive effects
{this needs rehearsing). B8top outgolng might cause circult damage.
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TROUBLES

1. GENERAL

mm;asg._md_%l_mu Whenever trouble
ogours, endeavor to locate and remedy 1t, by
following the instructiona given here, in
order that you may conduct the show with the
minimum interruptlon. Familarize yourselfl
with the information so that if occasion
arises to communicate with the ERPI represen-
tative, you will be able to discuss it in a
helpful way.

Fowar E%ﬁm: In tha eveat of power fall-
ure durin ahow, turn off the st hozrne
gnd shut down the entire aystem immedintely.
This will kesp disturting nolses from the au-
dience and protect the equipment egailnst the
resumpt ion of T, However, leave the powar
safety switoh "on® so that the signal lamp
will indicate when the power is resumed., Be
#ure that one of the main fuses in the build-
ing has not blown, asm such fuses gre often
located in basements or places remote from the
projection room. It ie well to kesp spars
fuses of the proper capacity at all power fuse
locatlone. In bulldinge supplied with three
phase power, the lighte, motors, and sound
egulpment may be connected to meparate phages:
therefore, the projectionist should be fami-
liar with the position, size, and purpose of
all power fuses asnociated with the projection
room clroulte. When the service ie restored,
turn on the ayeteém ewitches in thelr normal
BEguence.

{ While you are expected to do simple
repalr work on the apparatus, such as solder-
ing broken connections, replacing defective
tubes and fuses, tightening looee parts, eto.,
Euu should not experiment with the equipment,

ecause to do so ls dangerous and may rendar
the aystem inoperative.

2, HO SOUND REPRODUCTION

re t te ble: Whenever trou-
ble ocours whnich results in THO SOUNDY, attempt
to locate the source by systematic analyeia,
First be sure that the volume control is pro-
perly set, that the sound gate is closed, that
the sound aperture is clear of film chipe or
dirt, and that the "Film-Diec" tranafer ewitch
i in the proper position. Then check all
other switches, and rheostate to masgure their
proper position, check all metere to mspure
proper reading, and check all signal lamps to
aspure the contlrulty of the power circult.
Assuming thet all switches are in the proper
position, refer to Figa. 19 & 20 (depending
upon whether batteries, motor generator, or
power units are used for the low voltapge power
supply) for probable defects indicated by gero
mater readinge.

If all meters and mignal lamps are normal
and all switches are in the proper position,
¢heck for sound from the various sources, i.e,,
film from all projectors, disc (if uaed) from
all ﬂ-l"ﬂimn:‘l non=gynchronous egquipment, and
announcing, 1f sound is obtnined from mlil
sourcem except ome dimc, the trouble =may be
due to a defectlve diso reproducer, to a loose
connection or short circuit at the connecting
block or the 700 type Apparatus Unit, or to a

defective "Film-Diec" transfer awitch., If
sound is obtained from all sources except from
one film, the trouble may be due to the l-Am-
pere 90 Volt fuse in the dry battery bex being
tlown, to a defective photoelectric cell, to a
locse connection or a short ocircuit in the
film amplifier or 70O type Apparatus Unit, or
to & defective "Film—Disc" tranefer switch. If
sound 18 not obtained from film or disc of cne
projector, but from all other sources, the
trouble is probably due to a defeot in the
volume control cabinet (fader) or the 700 type
Apparatue Unit of the projector affected.

If sound 1s obtained from the etage loud-
speakers but not from the monitor horn inspect
the monitor horn field fuse in the Battery
Ohargling Panel (8B Byetema) or in the cutout
box mounted near the KS-6540 Control Oabinet
(MG Systems). If sound is obtalned from the
monitor horn but not from the stage loudspesk-
ers, the trouble may be due to a defective
output awitoh, a loose connection in the stage
born speech lsads at the amplifier, at the "g®
Box, or at the receivers, of an open oircult
in the eech windinge of all atage receivere.
If the ove procedure does not reveal the
source of trouble and all conditlons mppear
normal, the indications are that a break or
nhort circult exlaete somewhers in the pound
circult, In this case, run & film or disc and
listen in with hend set mlong the sound eir-
cult, starting at the film amplifier or the
disc reproducer and working flong toward the
loudspeakers until the locatlon of the fault
ls shown by coming to a point beyond which
nothing is beard.

3. HOISY REPRODUOTION

lanati i gtion: If nolay

reproduction should ocour, determine whether
the noise 18 a crackle, a scratchinesa or a
Fum and then endeavor to locate ita mource by
checking with the proper one of the following
liete of csuees. Some kinds of nolse can be
identified readily am coming from a definite
source, such as the sound gate, while others
like faint hume or squeals may be diffiocult to
explein without careful study. Low fluctuat-
ing nolses called "flutters" ere lisble to
give the impression of poor quality and mis-
lead your anmlysis of a difficulty. "Flutters®
usually result from an improper mechanical ad-
ustment of the mechanism whereas poor quslity
8 liasble to be caused by incorrect current
valuee or electrically defective squipment.

If a vigual inspection does not reveal the
source of the nolme use A hepd met to listen
irn along the sound cirouit, etarting at the
recelvers and working along toward the repro-
ducers until the lecation of the fault is
shown by coming to a polnt where the naise is
not heard.

g;lggles,
dus to any of

Film 8procket holees or frame lines over-
lugping aound gate.

Dirt at 1light gate or preesurs pad,
Dirty or soretohed film sound tramck.
Intermittent ground on P.E.0, lamd.
Defective P.E.C0. 90 Volt Batteries.
Defective P.E.0. 90 Volt battery fuse,

tleg, or seratohiness may be

e Tollowing:

Fage 26



TROUSLES

FIG, 19

(FOR SYSTEMS USING STORAGE BATTERIES)
TROUSLES INDICATED SY ZERO METER READING

INDISATION

FROBABLE TROUBLE

Exciter Lamp
Maters on Sound
Unita.

Ne reading on one
but normal on
the other.

Exciter lamp burned out.

& Ampere Fuge, R-1 or -2, in battery panel
blown.

Defective Rheostat.

Defective film-disc ewitch.

Loore connection at sound unit, 700 type
Apparatus Unlt, or battery panel.

Ho reading on
elther.

Loone connection or ahort circult in battery
panel.
Battery ewitchea not in proper position,

Filament meter
en type
Amplifiera.

Ho reading on
one but normal
on the other.

Filament of ona of the amplifier tubes open.
6 Ampere fuse, B-1 or R-2, in battery panel
blawn.

Defeotive Rbosostat.

Defective film-disc switch.

Loose connéction at tube aocket, TDO type
Apparatus Unit, or battery panel.

¥o reading on
gither.

Loose connectlon or short circult in battery
panel,
Battery ewltches not in proper position.

Fllament meter
on 41 type
Amplifier.

No reading, but
exclter lamp and
49 typa Amplifier
met&rs normal.

Filament of one of the amplifier tubes open.

1l ampere fuse, A+, in battery panel blown,

Dafective filament rheostat.

Defective filament "ONY-"QOFF" awltch.

Loore connections at amplifisr tube sockets,
amplifier 12-volt terminals or battary panel.

Flate meter on

L1 type Ampli-
fier.

No reading, but
filament meter
and meter on 42
type Amplifier
normal.

Dafective plate mater key.
Looee connection At tube mocket or mt 390 volt
terminal on the Ml or 42 type Amplifier.

Plate meter on No reading. Fuse in power aupply elrouit blown.
k2 type Plate transformer open.
Amplifier, Back cover not oloased tightly.
Defective plate-filament ewltch.
Flate meter No reading. Fuse in power supply clroult blown.
on U3 type Plate transformer open.
Amplifier. Cover on frant or back not closed tizhtly.
Dafective plate-filament switch.
Filament meter No reading, but Fllament of one of the tubes, V-1 or V-2, open.
on L& type excitar lamp 1 Ampare fuse, A+, in battery panel blowm.
Amplifier. 49 type Amplifier Defective filament rheostat.

méters normal.

Defective filament plate awitoch.
Loose connection at amplifier tube sockets,
amplifier 17-volt terminale, or battéry panel.

Plate matars
¥-1, -2 and
M-3 on 46 type
Amplifiar,

No reading, but
filament meter
normal.

Fuee in power supply cirouit or 110-wolt plug
fuse, F=1 or F=2, in amplifier blown.

Plata transformer open.

Front not olosed tightly.

Defective "OFERATE" switch.

Mater on horn
metar and
aignal cablnet.

o reading.

& Ampers fuse, H+, 1in battery panel blown,

Defective field rheostat in Horn meter and
slgnal onbinet.

Field of etage recelivers open.

Looee connection Bt stage recelvers, "B Box,
horn meter and signal cabinet or battery panel.

Battary panel awitchee in wrong positlon,
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TROUBLEB

Fig, 20

(FOR SYSTEMS USING 12-VOLT MOTOR GENERATOR, OR POWER UNITS)

TROUBLES INDICATED BY ZEROC METER READING

METER INCIGATION FROBABLE TROUBLE
Exciter Lamp No reading on one, Exciter lnﬂ burnsd out.
meters on but normal on the Dafactive Rheostat.
Sound Unita. other. Dafective film-diso awitch.

Loceae connection at Sound Unit, 70O type
Apparatus Unit, or 701 type rilter.

No reading on
elther.

Motor Gensrator or Power Unit not operating due
to powar failure or blown fuse.

Motor Generator or Power Unit falls to generate,
Loose connections or short circuit at Motor
Generator, Filters or Power Unit

Fllamant meter

on 49 type
Amplifiera.

¥o resding on onas,
but normal on the
othar.

Filament of one of the Amplifier tubes open.
Defactive Rheostat.

Dafactive film-dime switech,

Loose connection at tube socketa, TJOO type
Apparatun Unit, or TOl types Filter.

No resding on
either.

Motor Generator or Fower Unit not operating due
to power fallure or blown fuse.

generator or Power Unit falls to operate.
Loosa conneotions or short circuit at Motor
Generator, Filtera or Fower Unit.

Filament meter
on 41 type
Amplifier.

Ho reading, but
axolter lamp

kg type Amplifier
metéra normal.

Filament of one of the amplifier tubes open.
Defective Fllamont Rheostat.

Defective Filament "ON"-"OFF" Key.

Loose connection at amplifier tube sockets,
amplifier 12-volt terminals, 702 type Filter, or
Power Unit,

Plate Metsr on

Ho reading, but

Defective plate meter key.

41 type Ampli- filament meter Loose connection at tube accket, or at 390 volt
fler. nurEu and meter terminal of 41 or 42 type Amplifier.
on 42 type Ampli-
fisr normal.
Plate Meter ¥o reading. Puse in power supply eiroult blown,
on 42 type Plate transformer open,
Amplifier. Oover on back not clossd tightly.
Defective plate-filameént switeh,
Plate meter Wo reading. Fuse in power supply clreuit blewn.
on 43 type Plate tranaformer open.
Amplifier, Qover on back or on front not clomed tightly.

Defective plete-filament switaoh.

Filament meter

No reading, but

Filament of one of the tubea V-1 or V=2 open.

on 45 type exoiter lamp and pefective Filament Rheostat,
Amplifier, k9 type Amplifier Defective "Operate’ Switch.
méters normal. Looae connection at amplifier tube soockets

amplifier 12-volt terminals, TO2 type ﬂlhr. or
Powar Unit.

Plate matera No reading, but Fuse in power supply cireult or 110-volt plug

M=1, M-2 and filament meter fusa, F-1 or F=2, in Amplifier blown,

M-3 on type normal . Flate tranaformer open,

Amplifierae. Front not clomed tightly.

Dafective "OPERATE" switch.

Meter on KEB-b65U40
Qentrol Oabinet

¥o raading, but
exaiter IJ'IE and
g type Amplifier
metara normal.

Horn fuse in fuse box near contral cabinet or in
*B® Box on stage blown,

pefective field rheoatat in ES-5540 Oontrol
Oabinet.

Fleld of stage recelvaers open.

Loose connection at stage receiver, "B" Box, or
KB-b540 Oontrol Cabinet.
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TROUBLES

F.E.C. polarizing resistor in film ampli-
fisr broken or loocae.

Open grid in vacuum tuba, This will give
no nolee if reproducer is run without
film.

Cirty or looss wvacuum tube contacts.

Loose or dirty rheostat contaot.

Looee or poorly solderesd connection in
battery, generator, or sound circults.
Inductive pick-up from automatic arc feed

or from sparking motor bruabes.

Dirty or soratched disc records.

HH?!: lﬂ%glll, or flutters may be dus to
any of the

allowing:

Film aprockst holes or frame line overlap-
ping naunuusutu {"motor-boating"®)
Improperly mdjusted tenslon pad.

Work sound eprocket.

Induotive pilck-up from A.C. olroults.

F.E.C. lead too long and vibrating, touch-
1n¥ sidee of chute, or olled poaked.

Exciter lamp not properly adjusted,

Dirty commutator on motor-generator.

Improper adjustment of 706 type Shaft con-
necting disc turntable to motor,

4. POOR QUALITY REFROCUCTION

W: Whenever poor
y reproduction ocoure endeavor to locate

the cnune of the trouble and segregate 1t:

(m) Eg operati the unsatisfactory film or
isc record on alternate reproducera, If
both give equally uneatlisfactory repro-
duction, the trouble lies at some polnt
in the sound syetem beyond the reprodu-
cars or else in the Tecord itself,

(b) By alternately operating the unsatisfac-
tory film or diec record and another re-
cord of known satiefactory quality on
the aame reproducer. If both records
Ernva unsatisfactory, the trouble liea

n the main amplifier or beyond. Other-
wise, the ceuse lles in the condition
of the film or disc record.

(e} By reproducing sound from a aatisfactory
film or disc record mlternately through
the various loudspesker unite separately.
If this doea not reveal the cause of the
uneatiefactory guality, and the previous
gtepa (a & b) have been carefully follow-
ed, the trouble lies in the main
amplifier.

ifferent gen: Poor gualit
ahnu!ﬁ Eii %a ann?ulai Eggﬁ nolees, eapeci

1y

flutters, and may result from the following:

{a) In Film

Sound track dirty or worn.

Inferior recording or print.
{t) In Dimc

Defective reproducer needle.

Warped or old diec record.

Idferior recording or presaing.

{e) In Reproducer 3st

Sound Gate dirty.

gtray light reaches P.E.C.

P.E.0. detericorated or out of frame.

Exciter lamp improperly foocused.

Exciter lamp dark or dirty, glving low
¥o lums .

Exciter lemp filament distorted,

Film (F.E.0.) amplifier: Low fllament
ourrent .

Pilm (P.E.C,) amplifier: Low plate (90V.;
potentinl.

Film {P.Eﬁﬂig amplifier: Vacuum Tube
deteriorated.

Film (P.E.0.) amplifier: F.E.O0. polariz-
ing resistance defeative.

(4) In Loudppeaker Syatem

Defective loudspeaker unit.

Folarity of fiald or speech leads re-
veraed,

Throat of horn ologped with forelgn
material.

(e} In Main Amplifier

Inaufficient filament current.

Insufficient or excessive plate poten-
tial. Thies may be cauped by defective
rectifier tubee or defective condenmers
in the rectifier filter clrouit.

Vaocuum Tubes deateriorated.

Amplifier overloaded by excessive input
resulting from too high metting of
volume control cabinet (fader). Thia
sondition will be verified if the plate
meter=reading fluctuates slmultaneously
with loud signale.

¢

5. MEGHANIOAL TROUBLES

Mechanical troubles will be manifeated by
nolay operation, excessive vibration or over-
heated bearinger. By maintalaning all met
gorews, bolts and adjusting parte in tight con-
dition, and by malntaining proper lubrication
in accordance with Figure T, these conditlons
can usually be avolded, Proper adjustment of
the take-up on the projectors is important and
you should regularly inepect all meshing gears
to detect "bottoming®, poor alignment, or
undoe “back-lash®,
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ATTACHMENT S

1. ANNOUNCING AND VOICE REIRFORCEMENT

Ganeral: The announcing attachment provliiles
fuciEities for microphona input elither from
the manager'a office or from the etage, ampll-
fication of the output of such microphone by
the main amplifisr of the eound syetem, and
louvdspesker output elther from the regulsr
system loudspeakers or from esparate loud-
spaakers., The arrangement uslng separate
loudspenkers ig freguently uged on the stiage,
for "orooning® wvolce mmplification. The
equipment (Fig. 21) conslets essentlially of:

A 337 type Transaitter, suitably mounted

A 711 type Control Cablnet, 1n the
announcins location

A 211 type Penel (or 712 type COontrol
Cabinet]) in the booth,

Additional loudspemkers, if required,

Cperation: To use the announcing systen,
the projectionist operates the "announce" key
on the 211 type FPanel (or 712 type Control
Qabinet) thereby comnecting the main amplifier
with the sansunclaog elreult. This aleo glves
a "Ready® sianel to the announcer, who then
deprespes A& k=y on his gontrol cabinet (T1l
typa) and proceeds to make his announcement.,

Yolume Control 18 obtalned by a potentio-
metaT 1n the announcer'a control cabinet
(711-A). This control ahould be as=t by sach
announcer to a position previsusly determined
ag mbet sulitabls for hia type of voloe.

Maintenance: The proper method of lnetal-
ling snd compecting the #387 Tranemitter in
its mounting i= shown in Fig. 21, The trans-
vitter conslete of a tightly stretched dia-
phrage on éach side of which is & "button®
filled with carbon granules. Ourrent to the
transmitter flows into sach button; through
the diaphrasm to the ground connectlon. The
purrents through the buttons should be balanc-
ad as nearly as possible and sehould have a
valus betwean 20 and LS millllamperes each. The
amount of unbalance should not exceed 10 mile.
This may be measured by pluggling the metar
{connegted to cord and plug? supplied, into
the jacks on the Tl1 type Cabinet. The balance
of the currents through the buttons oan often
be improved by firet turning off the current
and then gently rotating the transmitter in
glternate directions. Keep the transmitter in
a dry place and protsct it from severe blowa
or shocks, Do gpof %ouch 1% while announclng.

2. JNOR-8YNOHROROUS

general: The non-synchronous attachment per-
mits t reproduction of sound from comsercial

phonograph recorda. It conalate essentlally
of a double turntable reproducer set (203 type)
baving two 4=A Reproducers and a volume con-
trol ?Iader](?ig. 22), and & 712 type Control
Cabinet for ewitching the N8 elreult to the
maln amplifier input. The reproducer set
motore operate from 110 volt SO or &0 -cycle
power supply. Signal lighte are provided om
both the reproducer set and the control cable
net. The non-synehronous attachment includes
record cabinets and other accessories to faci-
litats operation. A4 lifting device and gulde

scale are associsted with each reproducer arm, Flg,
enabling the operator to lower or raise the ANNoURCING EQUIFM
reproducer needle at any desired polnt on the

record.
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/™ on the T12 type Oontrol Cabinet, The operation

| T

-,

==, cords is always neceasary.

ATTACHMENTS

Wt Unless commercial cue sheets,
eapeo y prepared for the ploture to be
ahown, are to be used, s rehearsal of the re-
After the main am-
"plifier syete=s and stage loudspeakers bhave
besn atarted iz the regular manner, and the
time arrives for the non-synchronous operation,
the 203 type Reproducer Bet should be connect-
ed to the mals asplifier hy the awitohing key

of thia key csuses signale to light on the
cabinet and at the non-synchronous reproducer
get, The operator of the eet should kesp the
volume control (fader) mt mero mt mll timea a
record is not belng playsd, as otherwige the
least dieturtance fngu.gl.ng needle, etc.) will
cause nolse fros the stege loudspeakers. Keep
the reproducers in their reste when not in
uee. After recelving the *Ready” signal, pro-
ceed to operate the set am follows:

(1) Turn on power switch at turntsble cabl-

net.

{(2) On one turantable put firet record to be
played and on otbher turntable put the
next record,

(3) Put a new needle in each reproducer, mak-
ing sure that it ie properly tightened.
Take a fresh needle for each record, and
uae only recossended typea.

(4) Turn en motor switches for both turn.
tables.

{5) If firet record is to hapglu:.rud from tha
beginning, release reproducer knob, 1ift
reproducer from ite reat, nolding it be-
twean thumb and forefinger of the right
hepd, and lower nesdle gently into first
outeide groove om record. I; firet re-
cord ie to be gtarted at some point
other than szlnning keep reproducer
knob depressed and slide reproducer out
over record until index HIIE ia oppoaite

int on somle where it hae been decided
o start playing record. Then release
reproducer knob and let it rise slowly
8o ag to gently lower peedle on to
regord,

(7) Turn fader pointer toward turntable which
carried first record, and set it to glve
raquired volume of sound. Upon receipt
of propsr cus ms the selection on firet
record is being conoluded, put down the
reproducer on record curr{ad by second
turntable and turn fader to the other
glde taking about two seconda for the
movement. Seét up third record on first

turnteble. Change needle and continue
program, switching from one turntable to
the other as deacribed.

Always clean the records before ueing and
do not permit any obetruction to alter the
gpeed of the turntables as the quality of the
sound will be affected.

Hlﬂ“EEﬁﬂﬂ The reproducer lifting mechan-
iam on the double turntables should be so ad-
Jueted thzt when operated it 1ifts the needle
pint 1/16" sbove the surface of the record.
Ehu adjuastment im =made by moving the U-shaped
plesce of matnl, which acts as a bearing sur-
face, to the despired poeition. It is attasched
by two screwe to the end of the reproducer
lifting lever. When records are not to be
ueed for a considerable period they should be
gtored on a flat surface in a horizontal posl-
tion in m cool dry place.

bri lon: Two 011 cupa are located on
top of iEn motor for lubricmting the top and
bottom ehaft bearings. Fill them with
Mobiloil "A* at least once A month.

3. HEARING AID (HARD OF HEARING)

g—ggngal: Thie attachmant consiets esséntial-
ly of an auxiliary amplifier conneoted to head
receivers, for use by hard-of-hearing patrons.
It includea an arrangement through which a por-
tion of the maln amplifier output is fed teo
the auxiliary amplifier from which it is then
distributed to a ecial double receptacle at-
teched to every other seat in the section of
the suditorium ecuipped for this service. A
6055 type Telephnme Set conaslsting of a plug,
cord, volume control and head recelver is
furnished for each seat equipped, for uee by
the patron.

ration: The hearing ald attachment 1a
norm v in operation at all times when the
aystem is in uee, A patron, on appllication is
loaned the head set, cord, etc., and plugs
aama into receptacle on his meat. Volume is
controlled by the alide-wire rheostat which
be holde in his hand.

P;_q_t,%n_?ggg: Fo epecial mailntenance of the
equipmen A Tegqulred, However, the head aete
ahiould pe inspected occasionally to guard

against loose or missing diaphragms, damage,
broken cords, ete.
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