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MOTIOGRAPH ~ MIRROPHONIC
SOUND SYSTEMS

EQUIPMENT BULLETIN E-107 (8-15-45) REPRODUCER, SH~-7500

( Notes This issue replaces issue of 9-10-41, its Addendum No, 1 of 1-7=-42, and
parts 1list WB-7551-2 of 9=-10-41, all of which are now incorporated into
the present issue. )

1. ASSOCIATED DRAWINGS AND PHOTOGRAPHS

Drawing WE-7521 Assembly

List WE-7522 Stock List

Photo WE-7553 Drive Side Assembly with Motiograph Models AA, X, and Sim-
plex~type projector mechanisms.

Photo WB-7550 Drive §ide Assembly with Model HK (and older Motiograph)
projector mechanisms. :

2+. DESCRIPTION

(2-a) The reproducer consists of a double wall main casting to support its
various shafts and other components, a motor support bracket bolted
to the drive side of the main casting, and doors to close the exciter lamp and
film compartments which form the operating side of the main casting. Exterior
surfaces are finished in wrinkle gray lacquer; interior surfaces of the exciter
lamp and film compartments are finished in smooth white laoquer,

The rear portion of the main casting is a bracket for attaching the
reproducer to the supporting pedestal., A machined groove and adapter plate in the
upper side provide facilities for attaching standard projector mechanisms to the
reproducer, Support pads are provided on the under surface of the main casting
for attaching standard lower magarzines.,

(2-b) The side-mounted motor drives the reproducer directly through a flex-
ible coupling., Heavy counter shafts running in ball bearings and
carrying suitable steel pinions and bakelite goers transfer power to the repro=-
ducer's sound sprocket, its takeup drive pulley, and by means of a silent link
chain drive, to the projector mechanism. All shafts operate in a horizontal posi-
tion, regardless of projection angle, thus eliminating any need for thrust bear-
ings,

(2=c) The film movement stabilizing system is of the "rotary stabilizer® or
"kinetic scanmer" type. There are three ma jor components, the imped-

ance drum assembly, impedance roller egsembly, and the rotary stabilizer proper,
The drum assembly consists of a heavy shaft supported in the drum by ball bearings;
the inner end extends ‘into the reproducer film compartment and carries a smoothe
faced roller to support the film in the correct optical plame for sound track
scanninges The outer end on the drive side of the reproduoer carries the rotary
stabilizer assembly, The impedance roller assembly oonsists of a small swinging
bracket carrying a felt-faoced, flanged guide roller to hold the film on the imped-
ance drum roller and to guide it laterally. The rotary stabilizer is a hollow
shell enclosing a heavy inner ball-bearing mounted flywheel. The shell is rigidly
fastened to the impedance drum shaft and hence rotates with it. Foree to rotate
the inner flywheel is transmitted to it via a vistoms - liquid filling the space be-
tween the flywheel and the shell .

Film from the projector mechanism 1ower feed sprocket passes counter-
clockwise around the impedance drum roller and on to the reproducer's sprocket.
15 Pages Page 1.



In operation, there is a smll amount of slack film on each side of the scanning
point. Thesoc slack film loops, in combination with the inertia of the whele ro-
tating assembly, effectively prevent such motional disturbances as those produced
by sprocket teeth entering and leaving film perforations from reaching the scan-
ning pointe Very steady film motlon at the scanning point is assured by the
simple flywheel effect of the complete rotating assembly plus the stabiliszing ac-
tion provided by thes viscous-damped compound flywheel, or "rotary stabilizer."

GND.
.—_———.
= FRAME
Steady 1ight bea FIIM
EXCITER LAMP 1ENS ELEMENTS /
/ /sur
rd
- - e g/.-----—-—-- - i ——--{
i 1 7
CIENS AND SLIT ASSEMBLY /
Fluctuating light beam after N s
. rassing through sound track ~
D.C. FROM EXC.LAMP POWER SUPPLY  , FHOTO CELL +=” 1ENS AND MITRORS TO

,Y DIRECT LIGHT TO PHOTO
CELL

»
L RELAY LENS TO FOCUS
LIGHT ON PHOTO CELL

CATHODE

(1ight eensitive plate emits
electrons

ANODE (collector for electrons
emitted by cathode)

oV,
+/———> } CO.RE -

D.C.VOLTAGE ? ~—
(approxe 90 volts) fram pre- Sigmal | Shielded lead (coaxial
a(.}x;gilfle_r ‘bg establish photo \ Voltage cable) carrying signal
curren Coupling voltage to amplifier
_ 3?8853'0" system
SH,

Current through photo eell (fluctuating
in accordance with light beam intensity
variations) flows through coupling re=-
sistance, thus developing signal volt~
age varying in same manner.

FIGURE 1.

15 Pages Page 2,



The reproducer sprocket is twioce the diameter of conventional sprocie-
abs and rotates at half the usual speeds This aids in the stabilizing action, re-
duoes both film and sprocket wear, and permits the sprooket to be used both as a
sound sprocket to pull film through the reproducer and as a holdback sprocket,
Double pad rellers, top and bottom, seourely hold the film in place on the sprock-
ot,

The optical system consists of & 9 volt, 4 ampere prefoous base ex-
oiter lamp, a slit and lens tube assembly for prodacing the very thin, intense
beam of light required at the scanning point, and a lens-mirror bracket assembly
to collect the light after it passes through the film sound track and direot it
to the photocell mounted bolow the exciter lamp. A small relay lens just above
the photocell pormits the location of light spot on the cell cathode plate surfaoce
to be adjusted so the beam clears the cell anode wire.

A combination optical and schemntioc diagram of the reproducer appears
in Fige 1o Terminal points in the eleotrical circuit are marked to correapond to
the designations on the reproducer's terminnl strip,

3. CHARACTERISTICS AND COMPONENTS

(3a) The bracket forming the rear part of the reproducer main casting is
the same in design as the similar portion of Western Electric 208

and 208 type reproducors, and hence fits the same pedestal soundhead supports
("pedestal arms") as these reproducers. The following list shows the supports re-
quired to associate the SH=7500 Reproducer with various common pedestals, The
supports must be obtained by the customer from the pedestal manufacturer in all
cases except that of existing common Simplex-type 3 and 5 point pedestals. For
these, Motiograph has available and supplies upon order with the repseducer a
suitable support arm to replace the "flat foot" type arm normally part of these
pedestals.

PEDESTAL REQUIRED SOUNDHEAD SUPPORT
Motiograph type HU None. Reproducer fits pedestal directly.
Hotlograph type K Motiograph PS-1475 Branckot
Motiograph type 8 Motlograph PS-1475 Bracket

Simplex type L, 3 and 5 point (new) Simplex A-169-l, Pedestal Arm

Simplex types M and R Simplex A~170=1, Pedestnl Arm
Super Simplex type Simplex S~1184=I S.He Support
Simplex S I type Simplex §-1184«L S.H. Support
Century type L Contury 8-6184-L S.H. Support
Century types C-D and Imp.5 point Century S-6184~L S.H. Support
Century deluxe type Century S-6284~I S.H. Support
Brenkert type HX-IO Brenkert #2I85 Bracket
Brenkert type BX=12 Brenkert #2187 Bracket
Ballantyne "Soundmester" Ballantyne #8-303 Bracket

15 Pages Page 3.



(3=b) Projoctor mechanisms having base designs similar to those of the
Motiograph AA, ond Simplex type machines, mount directly to the re-
producer adapter plate with the screws furnished with the projector mechanism.
Other Motiograph mechanisms such as Models K, HK, HU, H and F require an addli-
tional adapter plate casting, Motiograph part number (S-1445. These are not part
of the reproducer, but are ordinarily included in reproducer shipments when it is
known in advance that they are needed.

(3=c) Two types of projector mechanism drives are awailable for the SH7500
Reproducer, Photograph WE=7553 shows the arrangement used with

Motlograph types AA and K mechanisms and with all mechanisms driven in the same
manner as Simplex, Brenkert and Cemtwy machines. For older Motiograph mechan-
isms, such as the types HK, HU, H and F, the driving arrangement shown in photo-
graph WE-7650 is required, The mechanism drive ocomponents are not part of the
reproducer proper, but are usually included in reproducer shipments when the type
required is known in advance,

(3=d=1) The lower magazine takeup drive pulley of the SH=7500 Reproducer is
further toward the drive side of the reproducer than the usual take-
up drive pulleys in projector mechanisms and in some other sound reproducers. To
properly align the takeup belt it is therefore neocessary to replace the pulley on
the takeup with one having a longer hub.

(3-d~2) For existing Motiograph type K and type HU lower magazines the in-
stalled takeup assombly shodld be replaced with a Motiograph type
TU=-725 (prior to 1945, TU=716) Takeup Assembly, which has both a longer hub pulley
and a longer shaft. New magazines shipped with reproducers will ordinarily have
the correot takeups installed as received,

(3-d-3) Simplex type magazines usually have either takeups with a leather
friction diso or takeups of the old Powers type having mard faced

fibre friction clutohes. The former type is modified for use with SH=7500 Repro-
ducers by replacing the existing takeup pulley with a Motiograph SH-2669 Pulley
having a longer hub, and by replacing the original tension spring with a Motio-
graph SH-2727 Tension Spring, which is somewhat shorter. To modify the latter
type (Simplex W-29 or W-30) the existing pulley must be replaced by a Western
Eleotric ASI~13817 Pulley. These are obtainable from Motiogmaph.

(3-d=~4) When the type of takeup modifiocation parts required is known in ad=
vance, they will usually be included with the reproducers, Belts
will ordirarily run even though there is considerable misaligmment, so lack of the
proper modification parts neod not neocessarily hold up operation of the reproducer.

(3-6) The SH=-7500 Reproducer is designed to reproduce standard movietone
sound track positioned and dimensioned in accordance with the April
2, 1938, "Recommendations on Theatre Sound Reproducing Equipmont" of the Research
"Council, Academy of Motion Picture Arts and Seioneces, and the reproducer's ohar-
actoristics and performance conform to these recommendations so far as they apply
to the reproduction of standard movietono track and to reproducers alone, :

(3=f) The SH~7500 Reproducer is normally supplied as a component of Motio-
graph-M4 rrophonic Sound Systems, and its characteristios are proper~
ly matched to those of other system components, For comments regarding the use
of the reproducer with other types of sound equipment refer to section (4-1),

(3=g) The SH-7500 Reproducer completely assemblod with motor bracket and
drives is approximately 20 inches deep, 9 inches high, and 16 inches
long, and weighs 150 pounds. Reproducers to be supplied after September, 1945,
have major castinga of aluminum, rather than cast iron, and hence will weigh ap-
proximately 100 pounds.
15 Pages Page 4.



(3-h) SH~7600 Reproducers are equipped with drive motors and gears suitable
for operation on 115 volt, 60 cycle, single phase power supply cir-

cuitse SH=-7501 Reproducers have 115 volt, 50 oycle, single phase motors and dmive
gears suitable to accommodate their lower rotational speed. Drive gear designs
are also available to accommodate 1200 rpm synchronous and interlock motors for

certain specialized uses.

4, INSTALLATION

(4-a) "Item" numbers in the following instructions are those shown on
Assembly Drawing WE~7521 and Stock List WE=7522.

(4=b) Carefully unpack the reproducer, ochecking packing material thoroughly
for small packages of loose parts, Do not remove the metal shipping

guard over the impedance drum shaft until the reproducer is mounted on the projec-
tor pedestals Clean all machined surfaces protected by anti-corrosion grease and
clean out all particles of loose packing material. Remove the Item 116 Adapter
Plate from the top of the reproducer by taking out its fastening sorews, Item 97,
and carefully inspect the reproducer gear compartment for dirt and other foreign
matter; turn the gears over by hand to make certain teeth are clean and that the
gears turn freely.

(4~0) Cheok the pedestal mounting adapter (if required) and projector mech-
anism drivo components to see that they are suitable for the pedestal
and mechanism to be used., Also check the lower magazine takeup and if suiteble
modification parts are on hand, make the modifications outlined in seotion (3-d).

(4=4d) Mount the reproducer on the pedestal soundhead support using Items
93, 94, 95 and 96 Screws and Washers. With some types of supports

it may be impossible to use all four Item 95 Sorews, but as many as are accoss—
ible should be used, Remove and return to Motiograph for oredit the shipping
guard over the impedance drum shaft, Save sarews and washers for mounting motor
trackets In the film compartment, remove the sorews or nuts fastening the Item 33
Lens Mirror Assembly and plave the Assembly temporarily in a safe location. Loosen
the Item 26 Retaining Clip above Item 38 Impedance Drum Assembly; swing it 90 de=
grees to clear Item 38 and retighten its fastening screw. Carefully withdraw the
drum assembly from the reproducer taking care to place no undue strain upon its
shaft bearings; place the drum assembly likewise in a safe location temporarily.

(4~e) Motor brackets and motors with rew reproducers are usually shipped
assembled and aligned since these operations are performed during

firnl testing. Such assemblies are chalk marked to indicate to whioh roepmroducer
of a pair they belong. Before fastening the motor and bracket assombly to the
reproducer frame, slip the Item 91 Motor Coupling on the motor shaft. Then place
the bracket assembly in position, at the same time slipping the coupling over the
reproducer drive shaft, and fasten i+t securely in place with Items 100 and 101
Sorews and Washers, If alignment has not been disturbed during shipping and hand-
ling, it should be possible to freely slip the motor coupling btack and forth on
the two shafts. If this cannot be done the motor must be re-aligned as outlined
in seotion (5-f). When alignmment is satisfactory, Iook the coupling in plaoce
with its set screws, taking care to seat the sorews on the shaft flats., It is
advisable, if possible, to make temporary or permanent commections to the motor
leed wires at this point so that it may be operated to see that it runs without
excessive vibration and that the reproducer gears operste quietly and smoothly
after being thoroughly oiled,

(4~f) Mount the lower magazine to the reproducer with the Item 99 special
undercut Screws and Item 96 Washers and with the Item 92 0il Pan between rmagazine
and reproducer, Before final tightening of the sorews, align the magazine fire
trap rollers with the reproducer film slot and with the axis of the Item 59 Idler
Roller. If the underout mounting sorews do not provide sufficient adjustment
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range, it may be necessary to enlarge or slot the fire trap roller assembly mount-
ing sorew holes in the magazine assembly, or file out the opening in the bottom
of the reproducer through whioh the assembly projects imto the reproducer film
compartment. Experience has shown that magazine roller assemblies are frequently
very poorly looated in the magazine body with respect to the magazine spider
mounting holes.

(4=g) Install Item 128 Takeup Belt Idler Assembly on the reproducer using
Item 97 Sorews and tighten it in the minimm belt tension position.
Plaoce the Item 115 Takeup Belt over the reproducer and magazine takeup pulleys
and out it to a length which will give a fair amount of tension (new belts
stretoh considerably), and then splice the ends together with the olip provided.
The splice should be hammered smooth to prevent it from catching in the pulleys
and idlerse

(4=wh=1) As was mentioned in section (3-b), Motiograph AA projector mechanisms
and all mechanisms having the same base design as Simplex mechanisms,

mount directly on the Itom 116 Adapter Plate using the serews supplled with the
mechanisms, All except the Motiograph AA require Item 117 0il Shield and Item I
Gasket between mechanism base and adapter plate to prevent oll from dripping into
the reproducer film compartment, Holes for the mechanism mounting sorews in the
plate are somewhat oversismd to permit the mechanism to be shifted slightly for
exact alignment of its film path with that of the reproducer. Steel film is ex-
cellent for this purpose if it is available, but satisfactory alignment ocan
usually be secured using ordinary film, or by means of straight edge measwrements
using the machined operating side reproducer cesting edge. @%s a referonce sur-
face., Tighten the mechanism fastening sorews securely after aligning and cheok-
ing the film mth.

(4=h=2) All Motiograph mechanisms except Model AA require a Motiograph (S~
1445 Mechanism Plate (Item 163) between the mechanism base and the reproducer
adapter plate, Item 116, It provides for additional fastening sarews and serves
as an oil shield. Masten this plate to Item 116 with Item 161 Sorews but do not
completely tighten the screws; place the assembly on the reproducer and locsely
insert Item 97 Sorews through the accessible holes in Item 116 into their tapped
holes in the reproducer castinge Then shift the Item 163 Mechanism Plate as re-
quired to align the hole in its operating side fromt corner with the correspond-
ing hole in the top front corner of the reproducer film compertment; the drive
side edges of the two plates must also be parallel. When these oonditlons are
fulfilled, remove the plates from the reproducer and firmly tighten the Item 161
screws holding them together.

(4=i=-3) As was outlined in section (3~¢), reproducers for use with Motlo-
graph AA, K and all projector mechanisms driven in the Simplex man=-
ner have mechanism drive facilities as shown in Photograph WE=7553. The drive
chain idler assembly, Item 129, is removed for shipmment, but the drive chedn
sprocket, (Item 111) is left in place.

It is convenient to install the Item 144 Mechanism Drive Assembly 1n
the projector mechanism before placing the mechanism on the remoducer, In most
older mechanisms its pilot shaft is locked into a hole extending through to the
operating side of the mechanism by means of a setscrew seating on the shaft flat,
In some very old mechanisms the hole does not go through, and henoce must be bored
out to permit installation of the drive's oil cup from the operating sides The
oil cup, with its lock nut, 1s threaded into the shaft end from this slde by
turning the shaft with a screwdriver from the drive side end, The slot is para-
llel to the shaft flat to facilitate seating of the lock set screw on the flat.
Before tightening the sorew, position the shaft to allow a few thousandths end
play in the sprocket and pinion assembly portion of the drives When the drive
is Looked in place, turn the oil cup to an upright position and tighten its lock

nut .
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Motiograph K mechanisms are provided with an adjustment to raise or
lower the drive gear train so as to obtein correct mesh with drive gears of oer-
tain oldeér types of reproducers, The adjustment consists of two screws set into
the mechanism base casting just below the left reer half door, The one nearest
the oenter frame is tapped into the base casting and pushes down against the gear
train oasting, The large headed sarew next to it is a clearance £it in the bdase
casting, but is tapped into the gear train casting, Thus by tightening one screw
and loosening the other, the gear train casting can be raised or lowered as de=
sired. With both sorews tight, the casting is rigidly locked, and of course must
be so during operation of the projector mechanisme Sinoe the Item 144 Drive 1s
carried by the gear train casting, this adjustment affects the amount of chain
slacky it should be set initially, with the ohaln idler Item 129 in minimum ohain
tension position, so the ohain tension is correct. The idler may then be used to
compensate for wear.

The Motiograph AA projector mechanism, and one or two other currently
manufe ctured mechanisms, have a "soocket"type drive arrangement into which the en-
tire drive unit 1s looked. The pilot shaft and the sprocket and pinion agssembly
both rotate with this "socket" and henoe need not be separately lubricated sinoe
there is no relative motion between them. Instructions for locking the drive unit
in place are supplied with the mechaniasms.

With the drive unit installed in the projector mochanism the assem-
bly may be placed on the remroducer. For meochanisms mounting directly on the
adapter plate, the drive chain may be put in place on its sprookets by sliding
the plate forward in its slot suffioclently. Motiograph K mechanisms are pushed
forward on their adapter plates while tho drive chain is put in placo, After
returning tho mechaxism to its norml position, install the chalin idler Item 129
and adjust it so tho chain runs smoothly without whipping, and so that the bake-
lite idler roller touches the chain with just suffioclemt force to insure rotation
of the roller. Sprocket aligmment should be cheoked with a straight edges re-
position Item 111 Drive Sprocket on lits shaft if neoessary.

(4=3i=2) For older Motiograph mechanisms driven from the left front corner,
i the drive components shown in Photograph WE=7550 are required. The
bakelite gear Item 148 and tho Item 150 Bracket are left in place after fimal
roproducer tosts, but the §procket and Gear Assembly, Item 147, and the Item 151
shaft are removed for shipment. The special Chain Idler Bracket Assembly, Item
174, is also usually shipped seprately.

To assemble tho drive components first replance tho oxisting goar or
sprockot on the oxisting mochanism drivo shaft with the Itom 152 Sprocket sup-
plied, Place Itom 153 Chain ovor the sprocket and hang Item 147 Sprockoet and
Gear in the chain loop. Install Item 174 Idler Assombly in rdinimm tension posi-
tion and then fasten the mechaniam to its Adaptor Plate, Itom 163, (must be Motio-
graph part CS-1445) with tho rogular mounting screws. Insert Item 151 through
Ttem 147 into Item 150 Bracket and lock it in place; a shoulder on the shaft pro-
vides for corrcct end play. If Item 150 Bracket has not been disturbed since
finnl reproducor testing the gear mesh will be correot, If the brucket has beon
moved or if tho drive components are befng assembled for the first time, adjust
the bracket position far minimum gear backlash consistent with quioct operation
and so that chain tension is under control of its idler assombly. The tonsion
should be sufficiont to insure rotation of the bankelite idler roller and smooth
chain travel without blnding or whippling.

(4=3) Check the Impedanco Drum Assembly, Item 38, for free rotation of lts
shaft and film drum member. There should be no sign of binding or

sticking and no more than the just perceptible end play characteristic in single
row ball bearings. If the shaft binds or sticks, try tapping the shaft lightly
at the film drum end with the wooden handle of a sorew drivers the rear bearing
is a slip fit in the housing to allew for shaft expansion or contraction due to
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temperature changes, and the tapping will msually seat the bearing correctly for
minimun bearing loading,.

Remove the tape which holds the shaft spacers in place over thelr
Woodruff key during shimment. Try the Item 90 Rotary Stabilizer on the shaft to
see that there is no binding duve to dirt or burrs in its shaft hole. Then, hold-
ing the drum assembly in one hand, partially insert it into its hole in the re-
producer oenter wall, lifting the impedance roller mearmwhile with the other hand
to clear the drume When the shaft end appears on the drive side of the repro-
ducer, place the stabilizer in line with it anmd gently work the drum assembly to
its seat, at the same time inserting its shaft through the stabilizer. Lock the
drum in place with its retaining clip, and lightblz tighten the stabilizer retain-
ing nut on the shaft end, taking care that % ongues on the shaft collar enter
the corresponding notches in the stabilizer hub. Restore Item 33 Iens-Mirror
Assembly to its seat at the top of the reproducer film comparbtment after ohe cking
it for lens and mirror cleanliness (Refer to sections (5-a) and (6-b) for adjust-
ment and cleaning instructions).

The impedance drum shaft and assooiated stabilizer, the f£ilm drum,
and the impedance roller, which bears on and is driven by the f£ilm drum, should
all rotate very freely and should have a long coast-down time after being brought
to approximtely film speed by hand. It should be possible to feel the inertia
of the heavy inmer flywheel of the stabilizer resisting suddenly appliocd hand
turning force to the outer shell, and onoce in motion, the rotatiomal enargy of
tho inner f'lywheel should restart the shell via the coupling and dampling fluld
if the sholl is momentarily stopped by hand, This restarting or "pickup" effeot
is not as prominent, however, as in some earlier desligned and much lighter rotary
stabllizers, since the megnitude- of the coupling and damping action must be
properly proportioned to tho weight of the rotating members in the film motion
stabllizing system.

(4-k) Attech the rear guard assembly, Item 118 or 173 and see that there
is no interference with any. rotaking reproducer .aampopent.. I ishe
case: of Item 178, - the auxilliary chetn guard must be positioned over the ohain
Wwith the oil caup for the Item 151 shaft passing through the oleamrance hole in the
guard, The auxilliary guard may need to be adjusted slightly on the min guard
casting to provide adequate clearances.

(4-1) Install conduit and wiring to the reproducer in accordance with sound
system diagrams. Motor starting current under normal load conditions
is 15«18 amperes, so switches in the motor circuit should be of at least 20 am-
pero rating,

As was stated in section (3-f), the SH-7500 Reproducer is normmlly
supplied as a component of MotiographeMirrophonic Sound Systems; the photooell
circuit includes a 2 megohm coupling resistor mounted on the terminal stripe Other
amplifier systems having this coupling resistor in the amplifier input circult may
be comected to the reproducer by connecting the input coaxial oable to the re=-
producer "90 V" and "CORE" terminals, which are respectively the photocell anode
and cathode leads. Note, however, that the cable core must go to the "90 V" ter-
minal, and the cable shield to the "CORE" terminal in this arrangement for correct
cell polarization.

All Motiograph-Mirmrophonic Systems include a power unit for supplylihg
reproducer exciter lamps with direct curremt. The 9 volt, 4 ampere lamps of SH-
75C0 Reproducers associated with systems having no such power unit may be operated
on alternating cwrent from stepdown transformers of suitable rating, though re-
produced sound quality will be inferior due to the resulting hum, If AC exocita~
tion must be used, somewhat better signal-to~hum level, at roughly the same output
level, may be obtained by substituting 10 volt, 7-% ampere lamps operated at approx-
irately 5-3/4 amperes. The improvement is due to tho heat storing action of the

heavier filament in the 10 volt, 72 ampere 1 “BxA"”
I5 Pages » 74 ampere lamp. “axa Page 8,



(4=m) Install the repreducer exciter lamp and phbbocell in their soockets.
Rotate the lamp until the locking eyelets in its prefocus ring drop
over the sockst locating pins; press downward on the lamp and turn it clockwise bo
lock it in the socket. Lamps are most easily removed, particularly when they are
hot, by first prying the ventilating cap out of its hole in the remroducer housing
over the lamp. Press downward on the lamp through this hole with a cloth protec-
ted finger, and tum counter-clockwise the relatively cool lower mmrt of the lamp
bulb with the opposite hand to unlock the lamp from the socket. Removing the
vontilating cap also gives additional clearance for the lamp bulb during installa-

tion or remownl.

After installing the photocell in its socket, replace the cover, tak-
ing care that the locating slot in the cover edge is over the loocating pin in the
cover base so &s to proporly align the light aperture,

5. ADJUSTMENTS AND OPERATION

(5-a) Turn on the exciter lamp power supply and check the path of the light
beam from the lens tube, Item 41, through the lens mirror assembly,

Item 33 and the relay lens assembly on the photocell bracket to the cathode (the
cylindrieal plate) of the photocell, A small white card held inside the film drum
should show the light field coming through the lens tubs with the bright filament
imge approximmtely centered up and down in the field, The lens in the Item 33
lons=mirror assembly shrinks the field to & narrow beam again, and in ocombination
with the two mirrors, focuses this beam as an image of the lens tube slit on the
relay lens just above the photocell. The front mirror is mounted in a plug which
can be rotated as required to center the image on the relay lens, and the image is
brought to focus by moving the entiro lens-mirror assembly forward or backward as
required in its mounting groove in the inside top surface of the remroducer frame
casting,

The relay, or "collector", lems provides a means for locating the
light beam to the photocell cathode so that it does not strike the cell anode wire
enroute. The beam is small and interference with the anvde wire would cause 10Ss
of output signal level, and possible distortion from variable area type recordings.
Photocell anode wires vary considerably in position, so the adjustrent must be mnde
whenever a cell is installed or replaced. It is made by loosening the two sorews
which fasten the relay lens bracket to the main bracket; the bracket has large
clearance holes sc it may be positioned as required. After positioning the 1light
spot on the cell cathode, recheck the contering of the slit image on the relay
lens, using & small card or paper held immediately in front of it, and adjust the
plug-mounted mirror in Item 33 if neocessary. With the photocell cover in place,
slide the paper or card over its light aperture opening and see that the light
boam properly clears the edges of the opening. There must be no imterferenos any-
whore along the 1light beam path and the light spot on tho photocell cathode should
be clear and distinct.

(5-b) Turn on the sound system amplifiers and speakers and check for sound
output from the reproducer by interrupting the light beam with a
finger or card. Heavy thumps should be audible from the spealers and with the
amplifier gain or volume control at maximum setting it should be possible to hear
the characteristic "rush" or hiss of the photocell action under the influence of
the light beam. With the gain up, tap the excitor lamp and the photooell to make
certain they have no internal bad connections.

(5=-c) Lubricate the reproducer (see section 6=-a) and thread sound film into
the machine. The film path through tho reproducer is exceedingly
simples from the projector mechanism lower feed sproocket the film rassos counter-
clockwise around the film drum (emulsion side toward light beam) and thence over
the top of the large sound eprocket. Pull the f£ilm up tight and then baock it off
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to allow & minimum of one sprocket hole slack and a mximmm of two holes sMeok,
Close the upper sprocket pad roller assembly and see that film is properly seated
on the sprocket teeth and between the flanges of the impedance roller. Allowing
a three-finger loop at the right of the sound sprocket, thread the film back along
the bottem of the sprocket and over the film idler roller (Item 59) into the lower
magazine. Close the lower sprocket pad roller assembly and check for film seating
on the sprocket and for absence of any slack film in the lower mgazine.

(5=-d) Start the machine and observe the aotion of the film as it passes
over the idler roller Item §9. If an initial loop of any appreciable

size forms at this point, inerease the takeup clutoh tension until the tendenoy
Just disappears. The tonsion must be sufficient to overcoms the inertim of the
roel almost instantly end this requirement, particularly in certain clutch de-
signs, is inoconsistent with tension adjustmonts based on gauge or foel tests, The
takoup drive belt must obviously be free from slippage and there must be no bind-
ing of the real staft and no interferencs between reel and magmzine 1f the tenslion
adjustment is to be properly made.

(5-8) Observe film passage through the reproducer. Slack film loops on
either side of the scanning point should be roasonably steady and the

sproocket pad rollers should revolve freely during passage of film splioces; outer
rad rollers will usually revolve continuously sinoe film comtacts them over a
oonsiderable arc, Any sticking of rollers, excessive meochanical noise, or undue
disturbance of film loops should be investigated and corrected if possible. Dis-
turbances of the upper film loop may be due to poor aligmment between projector
and roproducer, tadly hooked teeth on projector lower feed sprocket, or dirt on,
or damaged impedhnoe roller surfaces,

(5=£) Lateral adjustment of the impedance roller assembly ("guide roller")
for correct aligmment of sound track and light beam may be checksd

with standard buzz-track film if desired but it is much easier and suffioiently
acournte to observe the aligmment visually by placing the head at the fromt of the
reproducer and looking at the track itself as the beam mseses through it, If ad-
Justment is necessary, loosen the lock screw in the center of the murled ade
Justing nut on the roller bracket shaft and turn the nut olockwise to move the
film inward to eliminate noise pickup due to the beam striking smocket holes or
counter clockwise to take out noise resulting from light striking picture frome
lines,

(5-g) The double pad roller brackets for the sound sprocket are adjusted
for lateral alignment of their roller flanges with the sprocket in

the same mamner as the impedance roller bracket. Clearance should be equal on
each side. Roller film contacting shouldore should clear the sprocket by two film
thiclmesses. If adjustment is required, loosen the locking sarews (Item 141) for
the stud base several turns and loosen the mounting screws (Item 68) enough to
rpermit movement of the stud. Place two thicknesses of film on the sprocket and
press the entire bracket assembly and rollers down against 1t while the mounting
screws are retightened. Then tighten the cone-shouldered locking screws little
by little against the lock stud to rigidly anchor the assembly in place, taking
care that they do not disturb the adjustment.

(5=n) The reproducer motor bracket incorporates several adjustments for
exactly aligning the motor shaft with the reproducer drive smft,
The lateral adjusting screws (Item 120) are reached by removing the bracket cover
plate (Item 156). The vertical adjusting sorews (Item 126) are tapped into lugs
at the bottom edge of the bracket and bear against the edge of the mobtor oradle.
For adjustment, the nuts (Item I24), which hold the cradle to the lateral adjust-
ing sorews, must be slightly loosened to permit the screws to turn and to allow
vertical movement under the influence of the Item 126 screws and adjusting sarew
locknuts must be backed off several turns. Make the best possible alignment
15 Pages Page 10.



visually and thoroughly tighten the clamps holding the resilient motor moumtings
in ths credle. Using the motor coupling as an aligning tool, then adjust the
screws untll the coupling slides freely over both shafts. Tighten the adjusting
sorew locknuts and the Item 124 nuts and recheck the adjustment. When the coup-
ling is free with all nuts tightened, align the coupling set screws wlth the
shaft flats and securely tighten them and replace the Item 156 cover.

With correct alignment the motor will operate with virtuslly no vi-
bration. Considerable misalignment can be present, however, with little effect
on reproducer performance dus to the use of the soft molded rubber coupling, Its
flexibility also permits the motar to be removed during service operations by
undoing its aradle clamps and if the resilient mountings are not too badly swoll-
en from excessive motor oiling, the motor can be replaced in its oradle without
neocossitating realignment. If desired, the entire motor bracket assembly may be
removed fram the reproducer without disturbing the rotary stabilizer because two
of its mounting holes are slotted and the other is tapped for the third mounting
socrew, Ordinarily, however, it is simpler to first remove the stabilizer and
impedance drum in the manner outlined in section (4-d).

6. MAINTENANCE

(6=m) Lubrication of the SH-7500 Reproducer is very simple sirico most of

the rotating members are equipped with ball bearings requiring no

additiomal lubrication during the bearing life. Daily, or before each period

of operation, apply Motiograph Mechanism 0il to the following points; wipe off
any excesst

011 holes in the sprocket pad rollers,

Sides of mojector mechanism drive chain idler roller,

Sides of takeup belt idler rollers.

The oil tubes which carry oil to the drive gears.

0il cups and gears assoociated with projector mechanism drives.

Once per week of normal operation apply Motiograrph Mechanism 0il to the following
pointss )

The meehanism drive chain.

0il holes in impedance roller and pad roller bracket arms.

Item 59 film idler roller (its Oilite bushing needs only
infrequent lubrication).

Onoe per six to eight months of normal operation, oil the motor bearings with a
good grade of light automobile oil. Take care that only suffiocient oil to satur-
ate the wool packing is applied, for excessive oiling will cause rapld deterior-
ation of the resilient mountings and of the starting switch inside the motar,

(6=b) Keep the reproducer clean. Wipe away all excess oil, dirt, and
dust before they have a chance to affeet operation. It is particu-

larly important to keep all glass surfaoes in the optical system free from oil or
dust films, for they may cause low output signal level and distortion of the re-
produced sound. If oily or dirty film is being run, the front lens of the lens
tube may need daily, or even more frequemt, oleaning and at least onoce a week
all glass surfaces should be cleaned and polished with a soft, lint-free cloth
or with lens clemning tissue.

Great care must be exercised in cleaning the rhodium plated, first-
surface mirrors in the Item 33 lens-mirror assembly. Since the plating, or
"silvering" is on the surface facing the light, it may easily be damnged if any
sharp implement is used during cleaning., The surfmce mey alsc be tarnished or
damaged by solvents such as acetone, aleohol, carbon tetrachloride, etec. If oil
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collects in the assembly due to leakage from the projector mechanism above the re=~
produocer, the assembly may be removed and washed thoroughly in gasoline, Afber
complete drying, polish the mirrors and replace assembly in the reproducers oheck
and adjust as outlined in section (5-a).

(6=6) At least onoe a month of normal operation, and after replacing excit-
er lamps or photooells, check all optioal system adjustments as out-

lined in seaotion (5-a) and make any necessary corrections. Exoiter lamps should
be replaced when their bulbs blacken sufficiently to cause loss of output sigmal
level or when their filaments show the "glazed" appearance whioh indiocates impend-
ing burnout, Photooells usually have very long lives if they are not subjected to
excessively high temperatures or mechanical damage. They should be replaced if
thelr sensitivity falls to the point where reproducer outputs cannot be balanoced
or if they become noisy due to deterioration of intermal comnections,

( 6=d) The Lens Tube (Item 41) is properly adjusted for meximum high fre-
quency response during final reproducer testing and, exoept in the
event of extremely rough handling of the reproducer during shipment and installa-
tien, or in the event of accidental damage, there should be no need for readjust-
ment until the time for general reproducer overhaul comes. Operators are caution-
ed not to disturb the adjustment since speeial equipment not generally available
in the projection room is required to properly make it, :

If transmission tests ("frequenoy response runs") on the sound system
indloate that the high frequenoy response is below normal, readjustment is in
order. The essential equipment consists of a loop of 7000-9000 cyocle frequency
film, an indicating device such as an output meter connected to the sound system
output terminnls via @ cable long enough to permit it to be placed near the repro-
ducer, and some kind of a tool to grasp the lens tube. Most service engineers
carry a oircular clamp-type wrench for the latter purpose but cloth protected
pliers will do in an emergency.

Tighten the photooell bracket mounting screws ssoursly and sddwed the
stud and nut seocuring the: front of the bracket so the light beam from the lens
tubs clears the end of the film drum by about a thirty second of an inoh. If the
corprene vibration isolation washers are deteriorated they should be replaocod. Re-
move the sealing compound over the lens tube lock screw and loosen the sorew until
the lens tube is free., Thread the frequency film into the machine and pull it
tight by hand over the film drum in its normal position., Position the lens tube
by visunl observation so the beam of light on the film sound track is as fine as
possible and so that its length is perpendicular to the traok axis, in other words,
so the beam extends as nearly as can be visumlIy observed straight aoross the
track. Tighten the lock screw just enough to hold the lens tube not quite rigidly
in this position,

Install the adjusting wrench on the lens tube (or use pliers) and
start the film loop running. Align the sound track with the light beam as outlined
in section (5-f). AdJjust the output meter soals switch and the system gain control
%o give e low meter reading, If the lens tube is anywhere near the correot posi~
tion, it should be possible to hear the reproduced frequency, or tone, in the pro=-
Jection room monitor speeker and having the monitor on full is helpful during the
adjusting operation. As a matter of fact, in an emergency, lens tubes can be ad-
justed for reasonably satisfactory high frequency response without auxilliary
equipment by positioning them to produce the maximum possible "s" sounds in repro-
duced speech aurally observed from the monitor speaker or in headphones connected
to the amplifier output circuit.

The meter-frequency film adjusting procedure consists of very care-
fully moving the lens tube toward or away fram the film, at the same time rotating
it slightly one way or the other, to produce the best possible light beam foous
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and azimuthal aligmment on the moving sound track as evidenced by maximm meter
indication. Go through the peak several times to make ocertain of the setting and
then tighten the lock screw securely, It may be sealed with any suitable cement,
if desired, to prevent umauthorized adjustments.

Transmission tests, using multi-frequency test films, are the best
check on correct lens tube settings, but crisp, clear speech reproduction and
natural sounding reproduction of incidental noises and sound effects are likewise
an indication of satisfactory adjustment-since they are the result of adequate
system high frequency response.

(6~0) All film contacting roller surfaces and the sprocket surfaces should
be kept free from dirt and film wax or emulsion acowmlations., A
stiff brush, such as a toothbrush, dampened with carbon-tetrachloride may be used
for this purpose. The felt center section of the impedance roller may be eleaned
with a cloth dampened with this solvent; move the cloth against the felt nap,
Wipe oil from the rubber motor coupling and resilient motor mount ings frequently.

(6=f) When the felt section of the impedance roller wears nearly to the
point where film touches the shoulders of the steel sections it must

be replaced. In early reproducer production the felt sections are not gonerally
field replaceable, for the steel and felt sections were gauged in sets. lLater
impedance roller assemblies (idemtified by a "W" on the outer bearing retainer
cap) have separately gauged components to permit such replacement. For the earli-
er type, Motiograph maintains a stock of reconditioned assemblies which are sup-
plied through Motiograph dealers on a repir-exchange basis; they consist of only
the swinging bracket partion of the ma jor assembly (Item 32) and my be ordered
as "SH=-7045 Impedance Roller Assembly".

The impedance roller assembly is a fairly delicate piece of mechanism
and there is hence considerable justification for returning even the "y type to
the factory when overhaul becomes necessary., The sams consideration applies teo
the impedance drum assembly (Item 38) and obviously also to the rotary stabilizer
assembly (Item 90) since it is a sealed unit.

(6=g) Exporienco has shown that the SH-2526 Lens Tube (Item 41) is virtual-
ly immune to the o0il leakage common in earlier designas of such units
due to the effoctive sealing. No attempt to cisassemble this item should be made
in the field. In the event of accidental daraze or proved inferior performance,
replacement units are available from Motiograrh and from Motiograph dealers on a
ropair-exchange basis based on actual reconditioning costs.

7+ REPLACEMENT PARTS

(7 =e) 411 m jor assemblies and numerous individual components may be iden~-

tified by reference to the assembly drawing, WE-7521 and the assocl=-

ated stock 1list, WB=7522, The stock list gives Motiograph part numbers and names

or ordering informtion for each item listed. Unlisted components may be ordered

ty referring them to a listed item; for example, "Idler Pulley for SH=7014 Takeup
Belt Idler Assembly."

(7-b) Some assemblies are availeble from Motiograph and from Motiograph

dealers on a repair-exchange basis as was mentioned in sections (6=£)
and (6-g). All components are ordimarily aweilable from stoock. Spares for such
items as exoiter lamps and photocells should obviously be on hand at each install-
ation, and it is also advisable to have on hand at least one SH-2522 Motor Coup-
3ing (Itom S1) since projector mechanism bind~ups may cause coupling damage. Iess
frequently needed, but desirable camponents to have on hand, are Item 183 (SH~2599)
and Item 188 (SH~2603) Mirrors.
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(7=0)

Note:

Occasionally needed and field replaceable components of some major
assemblies are listed in the following tabulation.

SH-7030 MECHANISM DRIVE ASSEMBLY ( ITEM 144)

SH~-2678 Drive Chain Sprocket

SH-2687 Mechanism Drive Pinion

S8H-2688 Shaft

SH-2741 0il Cup ( for Motiograph Model XK Mechanisms)

SH@E-2706 0il Cup (for Simplex type Mechanisms)

SH=2708 0il Cup Locknut

A few early SH-7500 Reproducers had SH-7028 Mechanism Drive Assem-
blies instead of SH~7030 assemblies. They are identified by spiral

grooves in the shaft. The SH-2688 Shaft of the SH-7030 Assembly has a single,
straight oil groove, Parts of SH~7028 are identical to those in SH~7030 Assem-
blies except that the shaft is part number §H-2681 and the drive pinion is part
number SH-2684,

16

Notes

Pages

SH~7002 PHOTOCELL BRACKET ASSEMBLY (ITEM 31)

SH-ZSfa Execiter Lamp Socket

SH-2560 Exciter lamp Socket Insulating Washer
SH-2562 Exciter lamp Socket Insulating Bushing
SH~-2723 Exciter lamp Contact Stud

SH-25663 Exciter lLamp Connection Terminal
SH-2564 Photocell Socket

SH~2572 lens (lens B)

SH-2571 Lens Retaining Ring

SH~-2573 Iens Bracket Light Hood

SH-7012 TERMINAL STRIP ASSEMBLY ( ITEM 37)

8H-2642 2 meg. Coupnling Resistor

SH-7005 AND SH-7006 PAD ROLIER ASSEMBLIES (ITEMS 34 AND 35)

SH-2604 Arm Casting (Upper)

SH-2613 Arm Casting (Lower)

SH~7023 Pivot and Stud Assembly (Upper)

SH-7025 Pivot and Stud Assembly (Lower)

SH-2582 Adjusting Nut

SH-2805 Detent Spring

SH-2730 Pad Roller

SH-2606 Pad Roller Shaft

7/32" Dia, Steel Ball Bearing (Detent Ball)

8-32 x 1/4" Allen Cup Point Set Sorow (for SH-2606 Shafis)
8-32 x 5/8" Oval H,I,M,S., N.P, (Lock Screw for SH-2582 Nut)

SH-7003 IMPEDANCE ROLLER ASSEMBLY (ITEM 32)

SH-2583 Impedance Roller (Rear Section)
SH~2584 Impedance Roller (Front Section)
SH-7021 Cushion Roller Assembly ( Felt Section)

The above items are fileld replaceable only in "V" type assemblies -
refer to section (6-f).

SH-2578 Impedance Roller Shaft
SH-2592 Impedance Roller Bearing

SH=2587 Impedance Roller Shaft Key Page 14
g .



SH-2586 Impedance Roller Shaft Spacer
SH-2589 Impedance Roller Tension Spring

SH~2582 Adjusting Nut
8~32 x 5/8" Oval H,1.M.S., N.P. (Lock Screw for SH-2582 Nut)

SH-2673 MOTOR (ITEM 134)

SH-2759 Terminal Block (Includes Starting Switch Contacts)
SH=2770 Starting Switch Tension Spring

SH~2771 Starting Switch Mechanism

SH-2768 Thermal Overload Protection Device

P83-1606 Resillient Mounting Ring

SH=-2772 0il Cup (Straight)

SH-2773 0il Cup (Angle)

SH=2774 Cradle latch

SH-2775 Bearing

Notes Order components, other than those listed, by description and give
"Reference Number" stamped on motor nameplate, SH=2618 Motors for
operation on 50 cycle current are identical to SH-2673 Motors except that start-
ing switch tension springs are part number SH-2776 instead of SH=-2770.
MOTIOGRAPH
4431 West Iake Street .

Chicago 24, Illinois

Note; Mono and/or stereo solar cells are available from Wolk, Inc.
or Kelmar Systems by ordering through your local thester
equipment dealer or supplier.
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