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Remove and Disassemble Pilot Light 16
Disassemble Clutch Mechaniem 16
Remove Blower Housing Assembly 16
Remove Safety Shutter Assembly 16
Remowe Brush Holder Housing 17
Hemove Blower Fan Assembly 17
Remove Ammature and Front Armature Shaft Bearing 17
Remove Motor Field and Governmor Resistor 17
Remove Terminal Box 18
Disassemble Reflector Assembly 18
Disassemble 45-50 mm. Condenser 18
Dismssemble Relay Condenser 18
Dipassemble Sound Hesad:- 18
Remove and Disassemble Film Snubber 18
Remove Idler Roller and Stud Assembly 19
Remove Optical S1it 19
Remove Holler Yoke and Arm Assembly 19
Remove Exciter Lamp Socket 19
Remove Lower Sprocket Guard, Sprocket and Sprocket Gear 19
Remove Sound Drum Bearing, Shaft Assembly, and Flywheel 1e
Remove HReceptacle 20
Remove Switchees 20
Remove Motor Filter Condenser 20
Remove Temmninal Strip 20
Digassemble Front Spool Arm Assembly 20
Disassemble Rear Spool Arm and Teke-up Arm:- 20 -
Disassemble take-up arm. 20A.
Disassemble rear spool arm. 204,
Disassemble projector case. 204,
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Instructions for Operating the

G. B. - BELL & HOWELL MODEL 621

16 m.m. Sound-on-Film Projector.

Gepersl Ipformpation

The projector is ecuipped with still pilcture
clutch a sound-silent speed (24 F.P.S. and 16
F.P.5.] switch, end a reverse switch, permitting
the film to be run forwsrd or backwards without
re-thresding. It is factory ecuipped with the
faster ?-inch F.1.6 lens a5 well as the light-
increesing Magnilite Condenser. '

Erepering to Operste the Projector
The removeble spool arms are carried inside the

projector ecese, one on the door nnd the other at
bottom of case, Locete srms in sockets, the

Flgure 2.
Q. Take-up pulley

smaller one in front, and the other arm (with
teke-up pulley) at the upper Tesr of the proj-
ector case, 8s shewn in Flgure 1, Loop the rear
spring belt, without a twist, from the drive
pulley, 2, Flgure 16, 2t the rear of the projector
motor, to the teke-up pulley @, Figure 2, at
the end of the spool erm.

Loop the front belt, without = tvist, over the
small pulley at the top of the feed spool earm.

AUTIONS BEFCRE_EROCEEDING

Be sure that:

1. The meins to which you s&re connecting your
aruipment are A.C. (slternating current). See
pege 7 for the use of converter on  direct
current.

2, 1f your mains supply 1s £.C. of more than 110
volts, & transformer is used to supply 110 volts
to the projector.

3, The fuse in the power lines is rated at least
gt 15 smperes, Jmided that no other equipment
i1s on the ssme circuit.

4. #11 controls on the projector sre in "off"
position.

Paze 1.

5, That the transformer tepping or the resistance
or cenverter 1s sat to the veltege of the mains
supply before maklng any connection to the proj-
ector. 1f there is sny doubt as to the exact
voltege, consult the locel electriclity undertak-
irng.

&, Before meking any cornections or alterations
to connections make sure that your wall-plug
syltch 18 off.,

7. It 1s importent that the eruipment be earthed
by connecting the third lead in the mains cable
to the earthing pin on the wall-plug or other
suitsble point.

Flectricel Copnections

After removing the spesker grille cover and all
pocessories from the speaker case, CArTY the
spesker snd the speaker cable to the front of
the room. Plscs the spesker as neerly as poss-
iple =t the centre of the screen and sbove the
heads of the audience. Wnere this is not possible
the spesker may b2 positioned at the side of the
copaen and tilted downwards slightly towards the
back of the audience. Locate the spesker at leest
18 inches in front of sny obstructing surface, but
¥OT behind the screen unless this 1s of the per-
forated type. The door of the speaker case should
be closed, The spesker czble comes out of the case
through the slot in the lower right =lde of the
cese door.

Connect the end of the speaker lead into the
input on the Amplifier chassis.

Uncoil the spezker czble as you go toward the
projector. Avoid plsacing the ceble where jyour
sudience might trip over it.

Figure 3.

b, Amplifier Input 110 volts
A.C, only.
projector Lamp and Motor
Input 110 volts A.C. or

D.C.
Single spesker connection 16 ohms
pual spesker ection B ohms

Amplifier fuse 12 amps.




Ine=rt the speeker connector into the "sinple 167
inlet on the pPmplifier cheseis,

Connect the eppropriate lerde to the projector

emplifier or converter inpnts sccording to
the type of supply. Mill information o8 to the
type of step-down device, 1f neceseary, and meth-

od of connection is given in detell on prge 7.

AdJusting the Projector to the Screen

The smell cese door in front of the projection
lens must be opened. Turn on the projector
switech, Cl, Figure 4, =nd the lamp switch, 02,
F‘ign"ﬁ &.

1f the ealectricrl connections =re correctly m=de
the projector mechenisr should now opernte and
a besm of light should be projected on the screen,
provided thet the clutch control X, Flgure 4 1s
turned to the extreme clockvise position.

Fipur= 4.

rl. Projector switch
c2, Lamp Bwitch

D, Direction Ewitch
Amplifispr Switch
Volume control
Microphon= Jjack.
Lens,

L. Lens Locking Screw
. Sound-silent Switch
k. Clutch control

Z. Bxciter lamp cover screw,

nrEsoO

Move the projector on 1te stand or tsble to such
a position that the projected beem coincides with
the sereen, The projector 18 resised to the reo-
uired height by turning the tilt adjustment knob
in & clockwise direction. The tilt knob 18 loe-
sg.eg on the frent of the projector csse (23, Fig,
16.

1 the projected imege 18 larger thon the screen
movée the projector closer, If the imege 1s too
small, move the projector farther from the screen.

1f room size limits the throw, select the correct
lens, indlested in the teble on page 8,

¥ith the projector opersting end the lemp turned
on, loosen lens locking screw LL, Figures 4 end
14, by turning to the left and slide the lems, L,
forwsrd or backwerd wvntil the outlines of the
aperture or frzme sre sherply defined, To sherpen
further the focus, revolve the lens first in one
direction then 4n the other, relocking the lemns
when sharp focus 1s cbtained,

Mow turn off the projector and turn on the amp-
lifier switch, G, Figures 4 snd 13. #1low ebout
ore minute for the valves to heat, then move the
volume control V, Plgures 4 and 13, in a clockvilse

fireection until # hise 18 hanrd in the sperker, At
the s@rme time, light ehounld he seen from behind
the exclter lemp cover 7, Flpure 4.

1f the sbove condltions exlet,the electricel comn-
eetions are properly made and the projector 1is
ready for threeding.

Ihreedipg the Fllm

Practiee Film should be spooled on & large

the practice spool, on the top spocl arm
Ale with perforations towsrd the operator, end
an empty "take-up" spool on the resr spindle. Press
each of these spools firmly on the spindle mtilthe
smell retaining spring-bells lock the spools on
the spindles. Pull off sbout four feet of leader

film for threading.

spi

Flgure 5.
8l. Saf=-lock sprockat
Tl. Sprockst guard tab

The film, if correctly wound, shoulé feed from the
front of the spool with the perforated edge toward
the operstor. Elip the film into the slot at the
base of the spool arm and over the roller, Lead
the film below Sprocket S1, Figure 5. Slide the
film as far toward the machine =28 1t will go. Hold-
ing the film spugly as in Flgure 7 press on teb T1
Figure 5, to open the guard. Pull gently on the
film vntil the perforstions sezt over the sprocket
teeth, Then relesse teb Tl,locking the film on the
sprocket. Swing lever A, Figure 6, upward., (This
lever 1s beyond the projection lens. Thi= move-
ment will open the film gate, Now form the first
lcop,following the loop outline on the s=ide cf the
gear cese as shewn in Flgure 7. Pass the film
through the channel behind the lens as in Figure
7, belpng certein that it 1s fully sested in this
chennel , Then close the gate by pressing down
lever p, Flgure 6, as far as it will go. Form the
second loop, conforming te the outline on the gear
case and sllp the film over the second sprocket S2
Figure B. Agein press the film es far toward the
projector es it will go, and, while maintaining
correct loop slze, lock the film as for S1.

Figura 6,
A. Gata lever,
B, Hann seatting knob

Now turn the hend setting knob, B Figure 6, sev-
erel clockwlse revolutions. This will engage the.
film with the shuttle teeth. Should the lower
loop slide upwerd, continue to turn the hand sett-
ing knob until the claw teeth are withdrawn, when
the film may be pulled down to re-set the loop to

Page 2.
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Figure

Sprocket teb

the outline on the gear cess, It 15 not passible

tc move the film Aownward through the gate unless
the claw teeth are wlthdrawn. tgain test the

threading with the hand-setting knob.

Figure 11.
SN, Snubber.
K. Rear idler roller

Lezd the film from the second sprocket E©
8, under the top roller of the OUsecill X
ilizer, Rl, Flgure 9, sround the sound

Figure 9, under the bottom stabilizing ro
Figure 9, &nd over the third spr
10, Press the film as far toward the projector

R1 R2 D
Pigure 8. Flpure 9,
g2. Second sprocket . Sound Crum.
Rl and R2. Stabilizer
rollers

Q QA v U

Figurae 12,
figure 10, Q. Take-up pulley
Rl and B2, Btahilizer rollers Ql. Rewind gears
€3, Third sprocket U. Teke-up lock lever
T3, Eprocket tab, V. Rewind gears

Page 3.




as 1t w111 go over the sprocket £3, and pull down
on the film as 1t pesses over this eprocket, When
the Oscilletory Stabilizer 18 moved to 1ts ex-
treme position by the tension on the Trilm, open
the film guard by pressing on tsb T3, Figure 10.
Then, free the film just sufficienmtly to permit
the Oseilletory Stebilizer to pull it back to
the first avellable set of perforations, Pel-
erse tsb, 13, permitting the guerd to lock the
film in plece on the third sprocket.

Pass the film under the snubber BN, and the roller
E, Figure 11, and thence to the teake-up spocl., The
f‘ilm muet be inserted in the slot in the casemd
over the roller on its path to the tske-up spocl,
The film should psss around the bottom of the
take-up spoocl, Flgure 16,

Remove the film salack before starting the proj-
potor by revolving the take-up spool elockwise,
No epeeipl precsutions need ba observed to
synchrimize the sound to the plrture, since ad-
herence to the foregoing instructions will sssure
corract synchronigetion,

The mechaniem on the resr spocl arm 18 & combin-
ation teke-up and rewind device, fet this for
teke-up by pressing lever U, Flgure 12, while
the spool 18 on the splndle,

No adjustment or compensgrtion 18 necessary for
verious spool slzes, since the flat fabric belt
between pulleys 0 and 01, Figure 17, provides
complete and antometic compensation without any
menval adjustments, The projector 18 now ready
for operation.

RE_PROJECTING
G QU

E TO ANSVER W
1. Have you read, @and cerefully followed, the
preceding instructions?

2. Have you cleened the aperture, gate plates,
and optical components?

3. Are gll loops of the correct size?
4. Is the film properly engaged on all sprockets?
5. I=s the film gate closed?

6. Is the film properly started on the take-up
spool, with all slack removed?

7. Is the toke-up rewind assembly set to TAKE-UP
£ilm?

B, Is the @irection switch, D, Figure 4, set for
forwerd operation?

9, Heve you selected the correct speed for the
film you are projecting (sound or silent)?

10, Is the transformer or resistance voltege
tapring screw in the correct position for the
voltage of your electric supply?

11, Have you tested the threeding by turning the
hand setting knob or by mementerily turning on
the motor?

12, If projecting sound film, 1is the amplifier
turned on?

13. If using ¢ microphone with s=ilent film,1s
the amplifier turned on?

14. Hsve you lesrned from the ensulng pages of
this manuel how to use s microphone end = turn-
tsble; how to wuse the still pileture clutch; the
tone control; how toc re-wind the film; and how
to operste the projector in reverse?

(tfter you have beecome adept at threading the film
through the mechanism, turn on the amplifier be-
fore thresding. The smplifier valves will warm up
to the proper operating temperature, so that
sound projection csn be started as soon as thread-
ing is completed).

SECTION 2.
GPERATION

Prodecting

¥ith the emplifier velves warmed end the film
volume control st zero, stert the projector using
switch €1, Figure 4. Immedistely efter the motor
hee sterted, turn on the lamp switeh C2, Figure 4.

Ae the title sppeers on the screen, carefully
revolve the lens in one direction or the other
until the title or the first picture sppears in
sherp focus, Lock in foevs with screw LL, Flgure

Erepine

If the pleture freme line shows on the screen,
turn the fremer knob E, Figure 14, te mske the
freme 1line dissppeer. If framing moves the
picture off the screen, readjust the tilt control,

Sound Volume_gnd Tone Control

The volume eontrol knob V, Figurs 13, may nov be
adysnced or retarded. The volume control cper-
ates similarly to volume controls on radio sets
and elther full volume, to the limit of the amp-
lifier or minimum volume for the smallest room
mey be achleved.

The tone control T, Figures 4 end 13,is also op-
ated simlilarly to & tone control on a radio:- Trec-
elver, By mesns of this control, freouency
renge cen be compenssted for in accordance with
the acousticel conditions wunder which the equip-
ment is being used,

It should be set up by the operator for the most
desirsble reproduction at each showing. The
prectice film should now be projected in its
entirety., Run this prectice film until you are
thoroughly femiliar with every phase of operat-
ion end threading. As "The End" title appesrs on
the screen, turn off the projector lemp and,sas
the end of- the narration or music 1is reached
reduce the volume control until no sound is
heerd, TRun the remeinirg "trailer” of film com-
pletely through the machine.

Projectipg Silent Film

To project silent film, thread the machine in
the ususl way. Set the speed control switch S,
Flgure 4, at "silent". Do not turn on the amp-
1ifier unless oral comments sre toc be made through
the speaker by mesns of a microphons, or musical
sccompaniment 1s to be reproduced by means of a
turntable.

£tdl] Pictyre Projection

To project a still picture, the clutch control
knob X, Figures 4 end 14, is revolved to a full

Page 4.
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Figure 13.
6. Amplifier Switc!
¥V, Vcolume control
T. Ton®= control
M. Microphone jeck

thus disengaging the

counter-clockwise position,
plcture appesrs on

projector mechani sm. IT no

the seresn, the closed section of the shutter is
cbscuring the light. 2 smell movement of the hand
getting knob, B, Figure 6, will bring the open

section of the shutter into correct position, thus
permitting the projection of single fremes of

film. 1t will be necesszry to edjust the lens to
focus =& still pilcture. Re-focus when motionis
resumed.

Heversing

Turn the volume control until the sound is inaud-
ible. Swvitch off the pro)ector motor before mov-

on switch, D, Figure 4, to rev-
The motor must be stationary before oper-

o —.

ing the directi
erse”.

E LL X LB L

Flgur= 14.

E. Frazmer control

L, Lens

LB. Lens barrel

LL. Lens locking screw

X. Clutech control.
ating this switch, pMways advence the volume
control to the working position sfter switchirg
from "reverse" to "forward",
Be-windine
The tske-up spool, vwhich hag now received the
entire film, should be removed from its spindle

on the resr or teke-up spool erm. The empty reel
shovld be removed from the top reel arm, and the
two spools interchanged so that the film leaves
the full spool from the top. Use » hend rewinder
where poseible, to save wesr on the machenism,

The end of the film ie led over the fop of the
empty spocl. The lever U, Figure 17, 18 pressed
forvard, and the tske-up spool 1ifted up &s far
as i1t will go to engege the two re-wind gerrs,
v, Figure 12, Then, while sti111 holding the

bhe relessed

wee 1

machanl mm,

Page 5.
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from lever 11,
re-wind pc
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thu e locking
ahew In
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emh 1y ’

position,
the mot-

* forward®
sllowine
film has been
apye wasT O
A pomgogad

Alroation switeh 1In
thn [.r'.Ja—!__r-r awl teh
until all aof
tha original
the rlutel

with
turr
ar te
wound

on
]

tha re-

rur

oT) To

spool
¥ ‘

should be

b efore rFe-
1 mv ey
assemb 1y
Plgure 17,

oA
press

windireg,
ageln
*ha

after

1o adad ’
thus rastoring
ae ahewn

re
reel

Immediately
moving the n
Flgure 12,

take-up position,

’
the

tn

in

or reoving
ohieon re

changing ,
necsasary

No twlsting,
of any belt is
winding or tsking up film.

CAUTION

Flpure 15.
Gesrs on toke-up arm locked in
re-winding position

Microphones

A high-grade cry stal miecrophone
ance dynamic microphone may
modeal , The microphone 1s plugged into the
Jack, M, Figure 13, Yolume control, V, Figure
13, controls volume for microphonse.

or high dimped-
be used with eny

volume control 15 advenced too far, howl
in the spesker, this is crused by
acoustic fesd-back anéd can be eliminated by re-
dueipng the volume or altaring the position of
thn mierophone in relation to the speaker.

Record Flevers

rvacord pl-yer
megnetic
is plugged into
snd the volume
Flgure 13,

If the
may be sat up

with crystal plek-up or high
pleck-up &rm may be used.
the raceptocle M, Fig-
is controllasd by the vol-
It 1s important to
equipment be earthed as described
using =n microphone
a hum mgy be reprod-

Pny
imp=dmnce
The jack
ure 172,
ume control, V,
note that the
on page 1, pera, 7, when
or record player, otherwise
uced,
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Eilot Light

The pilot 1ight i& 1dentified by the dlaceap
mountsd on top of the projector casting, 6, Flg.
16, To operate the pilot 1l§ht, 'pui]_ ‘.haeap
forward; push the cap back, The

to turn it offl
pilot 1ight should ALWAY
ector 418 in operation. To replace the lamp
first aisconnvct the mains, then turm the cap
sounterclockwliea until it ecen be removed then
insert the new 1lamp (120v. éw) and replace cap.

8 be off when the proj-

When the projector 1s supplied by 200/250 D.C.
through the normal resistance the 110-volt pilot
lemp must be raplsced by a 230/250-volt lamp of

suitable wattage., The brilliance of a pilot
lamp of 200/250 wvolis, used as stated above
will be grestly reduced when the projection
lamp 15 switched on.
e L ECTOR
""—"‘—“ﬁﬁ?w ! i mgtJPU'r
| |- AMPLIFIER ! I AMPLIFIER
- INPUT ! g INPUT
\-—u' Y LEAD \-r ¥ LEAD

1250 WATT
[}TRANSFOMH

1OV AC MAINS 25 MAINS LEAD
| \ 200/2507 AC. MAINS
' A il -
| i

Figure 17.

frrengement and comnection

of units for 110-volt and
200/250 volt A.C.

Operating on 200/250 volt 50 %o 60 cycle
Mtergeting Currepnt

To operste on 200/250 volt elternating current
e 1,250 wett, 200/250-volt to 110-volt trens-
former 1§ renuired. Plug the 200/250 volt side
psing the meins lead provided, into the wali
socket, first meking sure that the earthing
lesd 1is properly connected as already instru-
ted. Plug the 6-ft. "Y" leesd intc the 110-volt
socket on the trensformer., Connect the two-
sockets to smplifier e&nd projector lemp and
moter Ainput &s shewn in Figure 3,

Mske sure thst the transformer voltege tapping
screw 1= set to correspond with the voltege of
the meains supply in use, The method of con-
nection 1s 8 shewn in Figure 178, The trans-
former 1is fitted with 2 voltege selector panel
carryi two tapping screws. The Penel 1=
marked 10/0/200/220/24C-volts, One tepping
screw murt Alwey & be in  the C-or 10-volt tepp-
ing. Yhen in the O tzgp.‘mg the voltege sel-
ected 15 ag indiceted by the cecond tepplng serem
¥hen in the 10-vclt tappirg th= voltepes as sel-
eoted by the second tappling screw sre ipcreased
by 10-volt, 4i.e, 210/230/25C-volts. The 1ife of
the lamp cen be conserved by utilizing # voltege
trpping on the trensformer or resistance above
thet of the voltege of the meins supply, 6.8,
meins supply voltege 220, tepping 230. rhfu
resulte 1in under-running the projector lamp, In
order to meke certain of the exect voltege of
the melns supply 4t 1s aedvissble to consultthe
loczl electricel a.uthorig or, Af this 1s not
precticable, to messure e mains voltage with
s wvoltmeter. It 1is not sufficient to examine
the house meter or & lemp in use end teke the
presumed voltege from these,

Page 7.

0 L10-v0lt 50/60_ctcls
Al Eerabne Currans

To operate from this supply no transformer is
necassary and the projector is connected to
the maine supply by a 25-ft *{" lead, oo shewn
in Figure 174,

Opersting on 200/250-yolt Direct Current

A specisl 1lsmp end motor and converter res-
{stance are sveilsble, These units sre tspped

to emable the enuipment to be adjusted to sccom-
modate the varioue mains voltages vwhich may be
encountered, The method of connection is shewn
in Figure 18B.

PROJECTOR
INPUT
_O—t—
AMPLIFIER
[OU Ei——- INPUT
CONVERTER
: 1oV DC. | DC. |
25 10 IMAINS CONVERTER
"LEAD | 200/250v DCT
e 1oV AC. . | WV RE
110V DC MAINS i -
A B 200/250V DC. MAINS
Figure 18,

Arrangement and connection
of units without polarity
changer for 110-volt or
200/250 volt D.C.

In &ll csses the resistance
tepping must be adjusted to
voltege of the malns in use,

converter unit
correspond with the

The standard resistence unit supplied is suit-
ebla only for 750-wett projector lamp. If 1,000
wott lamp 1s to be used, a special resistance
Enit will be reoulred for use only with this
emp.

QOperetipg from 110-volt Direct Current
It 1s dimportent that under mno clrcumstances

connected directly to
without the use of a

should the D.C. mains be
the input of the smplifier

converter, "Yhen ordering Trotary converters
the input voltszge must be stated as 110 volts
p.C. or 200/250 volts D.C.

thoge 2oy _described

where it 1s reoulired to use the proj-
sotor on frecuencies outside 50/60 cycles, =
specisl amplifier and specislly wound 1,250-
watt transformer will be reoulred,

In ceses

A.C. voltages of 50/60 cycles outside the nor-
mel renges can be accommodated by using a
transformer of suitsble rating wound for the
particulsr voltsge of the supply. For the non-
stendard D,.C, voltsges elther a specielly wound
reslstance unit or rotery converter is necessary,
Advice of any of the shove problems can be obt-
alned from G,B.Equipments Limited.




figure 19. Flgure 20.
Amplifier removed from projector. H, Amplifier reteining screws
GC. Orid eclip. P, pProjector retaining serews

Figure 21,
Removing smplifier,
Lw. Lead wire

PROJECTED PICTURE SIZES OBTAINED WITH VARIOUS PROJECTION LENSES

LENS DISTANCE IN FEET FROM SCREEN TO FILM
LENGTH rl m*—l n'l 15'1 2o'| 25'[ 30] 35j 40'1 45’[ sn'l w'l ?5'| mo'\ 115" 150°
16 mm,
WIDTH AND HEIGHT OF PICTUR
Projector -
i 497 [s117 | 7727 | 970 [12°07 Upper Dimension is Width
367 | 457 | 5747 | 687 87117 of Picture
3 el ane| 5| e 1007 12267 Lower Dimension is Height
2117 a8~ | 457 | s77| 757 937 of Picture

1 v ver [ase s 7se | v i e
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v el aselene | seefane| e27| 75| 971007 (1137 126
Ii’sﬂ lflnﬂ 2'1»‘! 1"” 3'3” 41’?»" sf?ﬂ' 6!"” ?l’sﬂ s-“ﬂ 9!3}(
27 [ 2ar [ wer| ver| awe| s7e| esr] s | e v [ [ieer e 25 ] 282
ceene| 147|187 | 20| 29| 357|427 |4n07] 577 | 63|61 | g4t 10s7 137 1rse e
YRR I VT YA B PO I e B O R R R N I R B T
weanea] 197|147 | 1007) 227| 20971 34v|310%] 457 | 507 577) e8¢| 84| 1127[13n7] 16097
3¢ il i e fatonsa e | 3004 387 | ararlathi# | 574] 62| 757|947 1zvee| 1577] 1897

wssas ) ansaye| suiine sosuea ] auness 2737 29" | 3734 38t | 42| At | STTRANLI) ] v 1Aty

" avnsne] samnen | snssnn | onnnns | wuaeas| 2T7] 327 3797 4737 | 497 547 &'57) 8707 10787 | 13747 1617
rassen PEVTOII YTIIT T % BT IR 16 S Sl 80t I ol B b el e 30 ] IR S 0l M D B 0 el L B 4 g

4" vanenel] ‘wisnne | wanie sanien | eanen| 213702020 373%) 387 | 27| 48| 57| T'0*] 94| 118*] 1407
...... sosrae Lunsnnn Lanninn ] 1O7] 2017 | 2°57] 2797 | 3| 35 | 42| 52| 69117 | 88| 105"
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SECTION 13,
Cere spnd Malptenance of Model
t2l

Cleeping Opticel Parts

BEafore every show, and at ary other time that
Bppeers mecessery, the projection lens and aper-
ture should be clesned, The projection 1lens
85 well &8s the condenser lens and the Megnilite
Condenser, on ecnipment with this device, must
be kept scrupulously ecleen tnd free from dirt
end cil, For eleaning, use lens cleaning kit or
lens cleening tissue, either of which may be
secured  from your dealer at small expense,

The grestest care must be taken vhen cl eaning
bloomed 1lenses, to avoid scretching or rubbing
the surfaces, Pust mey be removed with a soft
cemel h=zir brush applied very lightly and
cerefully, or alternatively lens cleaning tiss-
ve mAy be vsed with ecual care, The aperture
should be clesned with the Magnilite condenser
ir position. This will avoid damage to the Saf-
ety Shutter. It mey be necesssry to clear the
Flicker shutter from the peth of the brush.

The projector lens, L, Figure 14, 1is removed by
loosening 1lens locking screw LL, Figure 14, and
E*illing forward on the lens barrel, LB Figure

The =seme treatment should be given the Magni-
lite Condenser, 39, Figure 16, cnd the main con-
denser lens, 5, Figure 16.

The condenser lens and the Magnilite Condenser
ere removed from the projector by pulling on the
holder handles, They chould be cleaned frequently
with the same meteriels as used for the lens,
NEVEF attempt to remove or adjust the lens of
the sound optiesl sy stem. This recuires special
treining and ecuipment.

This 1lens, with one Tfece =xpesed within the ex-
citer 1#mp compartment and the other exposed to-
ward the sound drum shouldbe clesned occasion-
elly. The mirror, which can be seen by looking
down behinéd the sound drum from the front of and
shove the mechine, should also be cleaned cccas-
ionally.

Flgure 22.
T, Cuides
F. Metal Freme

WS
- F i . B

Remove the erclter lemp compartment cover by the
same methods employed to raplace the exciter lamp.
This 18 degerlbed in & followlng peragraph.

Both ends of the lens of the sound opticel sys-
tem should then be clesned with lens cleaning
tissue wrapped earound the end of a toothpick,
as should the mirror, already desoribed.

Clesndpg Fllm Hendllpg Perts

Preparatory to clesning the aperture, oper the
film gate, remove the lens, and the removable
gate shoe, To remove the gate shoe grasp the
metsl freme, F, Figure 22, and withdraw. [3se
no__Tools. Clean and polish with a soft cloth.
If dirt or emulsion hes gathered snd hardened on
the shoe, remove by rubbing with a soft dampened
eloth, To avold seretching polished surfaces,
unee no sharp tools. To cleen the aperture insert
the brush supplied with the projector through the
opening, belng careful to stop forward motion
of the brush st the first slgn of contact with
the safety shutter.

Slowly withdraw, the brush, turning it in a
clockwlse and counterclockwise directlon to remove
a2ll Adust snd Airt. Cleszn the film channel by open-
ing the pgate and inserting the brush intc the
channel in a verticel position. Tith the gate
partielly closed, move the brush up and domm to
remove all dirt and smulsion. THE MACHINE MUSTI NOT
BE RUNNINGC. A BC

DD D

Flgure 23.
Polnte reaniring lubricetion

Yhen replacing the gate shoe, be sure that guldes,
T, Figure 22 are plac2d In the grooves former by
the metel plate attached to the back of the lens
casting. An mudible click will be heerd vhen the
matal freme F 15 correctly positioned.

PBrolector Lubricetion
The application of Projector 011 at the proper




_— —

Lubrication Chart (See Figure 23
Silent H;w;‘d |

Sound Speed

— 4

Oil Cup | One drop of Projector | One drop of Projector

A | oil after each 8 hours o1l after each 4 hours
of operation of operation
Ol L_‘upli | One \!l'nF‘ of Prajector | One drop of ]‘11?}{‘. tor
B & C o1l after each 32 hours | oil after each 16 hours
_1 of operation of operation
Oil Holes| Satuate felt reservours | Saturate felt reservours
D i every 6 months every 3 months
— — — —

points 4s a simpl= but very important psrt of
operstion.

Correct lubrication will assure long, trouble-
free life of the projector. Lack of oil will
result in serious deamage. 041 cups and holes

are readily eccessible without removing any part
of the mechine® whatsoever, end the lubricetion
points ipdiceted in Figure 23, shoul? be given
car=ful attention eccording to the chert helow,

To ssturate the felt reservoirs vithin the
sprocket shafts, dlsconnect the projector from

the line and Spesker, and lay 1t on 1ts side,

Ingsert the tip of the o0il cen in the holes D,
Pigure 23, and sgueeze the bottom of the oil cen
three times. After every 100 hours of use,
remove thumb SsScrew cap and add grease a8 necess-
ary to spoocl arm greese cup B, Figure 24, After
eyvery 100 hours ¢f operstion, place one drop of
Projector 0il on snubber SN and roller K, Figure
11, end on didler rollers vhere film enters and
leaves cease.

Flgure 24.
E. COrease cup.

Exciter Lemp Feplacement

The exciter lemp 4is beneath a three-sided metsl
cover at the front right-hand corner of projector
tase, Z, Figure 4, and 22, Figure 16. Unserer the
thumb nut (on the front) eand remove the cover of
the exciter lamp compartment. Remove the axrciter
lamp shield. Press the lamp down, turn it. coun-
ter-clockwise slightly, end 1ift it out, It 1s

to loosen the set screw which holds
the exciter lamp socket in plece. After & new
exciter 4is installed, and before 1t 1s lighted,

Fipure 25.

wvipe it (as a lens) to remove all finger marks.
M extra exciter lamp 1is provided with each
projector.

¥o esdjustment 1s reruired when an exciter leamr is
replaced, as the lamp 1s pre-focussed.

Fuse Feplacement

A l%-smpere fuse (Ses Figure 3) 1= provided ipr
the amplifier, It should be checked immedistely
if the exciter lamp feils to light. The fuse will
burn out if direct current 1s fed into the ampli-
fier supply receptacle,

Ml ways dlsconnect the meins lesds before removing
the fuse. Unscrew the insert merked "FUEE" for in-
spection. Never replece with a fuse larger than
the 14-ampere size,

Brolector Lagp Replacement

To replece a projector lamp, unscrew the cap at
the bottom of the lamphouse and allow the lamp to
slide out into the hands as in Figure 26.

If a projector lamp 1is being replaced during a
show, be careful as the lemp slides down to grasp
it by the reletively cool pre-alignment gauge ring.
This operation should be performed oulckly, since
& moment or two after the lamp is disengaged from
the socket, the pre-elignment gauge ring, acting
as a8 cooling flenge, becomes quite warm,

Insert the new lemp with the vertical tongue On
the pre-alignment gauge ring towerd the front of
the projector and revolve it slightly one way or
the other until the tongue settles into the pre-
alignment gauge slot in the bottom of the lemp-
housm,

Replece the screw cae, making sure that it screes
in souarely eand tightly to lock the lamp in the
proper position.

Before attempting to change a lamp disconnect
the meins lead from the wall-socket.

Since the lamps are deslgned to burn base down,
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M pure 26,
Lamp repl acement

the machire must not be turned upside down or
1e1d on 1te side while the lamp 1= burning.

Rar nnsi-\.:

The reflector is permenently sdjusted ot the
factory, end no further adjustments should be
rttempted,

Oecasionslly i1t 1s desireble to polish this
reflector in the same manrer as the projection
lens or the Megnilite condenser, The teflector
is removed by turning the holder, Figure 27,
counter-clockwl se, Folish cerefully and replace,

Figure 27.

ALl TRiPAS thonild he fentad perindi-sliy, i r
the projectar fe & ot fra-yertly, - A repla-ed
ir thew ars pnd = 3 shapdapd

forstior f the ralves b spe Eha

ttop funetlornting tatrarts fProm

effartivenens

)} completa gat f spers valves shoyld Be coprlad
with the soculpment tr svoid ml owlipg & sebhady ] as
ghow,

Correct valve fri-i arae show v lehel g pasr sanh
socket, 1t 128 egeentinl that & » valva ha {rnsavt.

od irn the corract sorket,

tssuming thet a valve hass becope lofeative, and
that installetion of the new s=t of vaives has
corrected the difficulty, it then becomss necess

ery to isolate and eliminete the Aefoctive velvs

After the showing hes been completed, remeve tha
amplifier from the projector, One et & times the
ol® velves should be repleced in the smpliifier,
the correct connection made with the spesher ans
power source, and the semplifier turned on. B 1 .
humming noise will be heard, dus to exposire of
the photo-cell when the amplifier is \
As soon &8s the defective valve is cad 1%,
the nolse probsbly will not be heard. This, to-
gether with possible new or different nolses,
will help to 1identify the defactive valve,

If the difficulty vith the amplifior was an ex-
traneous nolse due to a Aefective valwve, gently
tapping esch of the valves with the and of a
pencll will comuse a "rasping" nolse when the
defective valve 1s tapped, Di scard the defective
velve &and install a new valve of the same fype.

Correct Valves for the Amplifier

Since new types of velves are frequently used
in emplifiers as they are made aveilsble by the
velve manufecturers, and the Modsl 621 1is
necesssrily changed becsuse of this, we do not
append 8 list of valves used in this equipment.
Remove the amplifier from the chassis;and sheck
the labele identifying the scckets.

nepl tcement Valves

Although the velves used ir the amplifier cen
be obtsinad from most radio stores, it is advis-
#ble tc use valves which have been thorcughly
tested st our factory, as well as on standard-
valve testers, to insure finest vality of re-
production.,

1F YOU NEED ADVICE, ASSISTANCE, OR SPARE PARTS
FOR YOUR BQUIPMENT, A COMPLSTE SERVICE 1S AVALL-
ABLE DFON APFL1CATION TO THE AGENT WHO SUPCLIED
YOUR BQUIFMEN1, OR DIRECT 10 1HE 14 MM. SSRVICE
DEPT,, WOODGER ROAD, GHEPHERPD'S BUSH,  LONDON,
¥.12,' (TELEPHONE - SHEPHERD'S BUSH 2050).
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DISMANTLING

a. REMOVE AMPLIFIER (Figures 20 and 21 - Operating Ingtructions)

(1) Pull the exciter lamp lead wire out of the small receptacle in the front side of the
amplifier.

(2) Remove amplifier holding screws from each corner of the amplifier
(3) With this done, the smplifier can be lifted out of place.
b. HEMOVE PROJECTOR FROM BLIMP CASE

(1) Pull reverse belt No. 12830 (figure 5) to the inside of carrying csse. Ihe take-up
belt No. 21898 c¢an be removed without separating the joined ends, or cutting, by
moving the joined ends around to the retaining pin on the motor cap. The belt can
then be manipulated from the motor cap pulley and will remailn attached to the case.

(2) Lay the projector oase on its side with the doors facing up and the bottom facing you,
and remove screws No. 50480 (figures 7 & 14).

(3) Set the projector case back on its feet, and remove the entire projector assembly
from the case by lifting the front end and bringing it out of the case first. vhe
complete projector unit as removed from the case is shewn in flgure

©. HEMOVE GEAR CASE AND MOTOR FROM SOUNDHEAD ASSEMBLY

(1) Lay the projector on its back and remove three sorews No. 21796 (figure 5) and lock
washers No. 12661, which are located inside the soundhead and which &re directly
beneath the gear case.

(2) Disconnect the motor leads where they are connected on the terminal strip in the
soundhead.

(%) Hemove screw No. M50289 and Washer M 50290 (figure S5) elso located inside the sound-
head. The entire motor and gear case assembly can then be moved up from the soundhead
sufficiently far to allow the dowel holes in the bottom side of the gear case to
disengage from the two dowel pins, and to permit separation of the motor and mechanism
from the base. Lf any shims are found, lay these aside and subsequently replace before
essembly.

d. HEMOVE GEAR CASE FROM MOTOR

(1) The f£ilm guide rail No. 5641 (figure 5) will be freed by removal of the two screws
No. 5267. 'There 1is a =mall spacing washer No. 4258 under the head of each screw. Re-
move end handle cerefully to prevent loss of washers when the screws are removed.

{2) Continue holding the gear case and motor assembly together and remove fillister
head screw No. 5266 (figure 5) and screw No. 873. The clutch lever spring clip No.570
is then free.

(3) Move the gear case slightly until the fibre gear breaks mesh with the motor pinion
gear and until the dowel pin on the clutoch side of gear case is free of the dowel
hole. rull outward to separate the gear case from the motor assembly. This must
be done carefully to avoid the possibility of any damage being done to the fibre gear.

e. DISASSEMELE GEAR CASE
(1) REMOVE FILM GUIDES AND LENS CARRIER

(a) Remove the pressure plate assembly No. 03788 (figure 5), by pulling on the
vieible metal frame. Use no tools. 'he pressure plate assembly 1is made up of
the pressure plate No., 11796 (figure 1), pressure plate yoke No. 12780, bushings
Nos. 16198 and 16207, ocompression springs No. 12071, spring oups No. 12776, and
rfillister head screw No. 12778. [o dismantle, remove the two screws. Care must
be t:ken that the parts do not spring from position as the two screws are re-
moved.

(b) To remove the lens carrier assembly it is necessary, first, that the (2) film
guides No. 11761 be removed. unscrew the (4) sorews No. 7493 and slip the upper
and lower film guides No, 11761 from position. These guides are the same, and can
be interchanged.

(e) Unserew the (4) pilot screws No. 15203 and remove the (2) lens carrier retainers
No. 11799.

(d) Lift straight up on the lens carrier assembly to remove it. As the lens carrier
1s lirted from the gear case, note the position of the gate operating block No.
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5160 (figure 1) which is located in the channel on the back of the ocarrier. The
hole in this block engages the stud on the gate lever nsaembly and actuates the 1in
and out movement of the carrier,

(e) The entire lens carrier assembly, when thus removed, oan be taken apart for any
necessary repairs. Lens loek No. 03037 |(figure 1), ocan be removed by turning
the hexagon base counter-oclockwise. To remove lena retaining ball No. 145 and
epring No. 6618, unsorew filliater head screw No. 5148,

REMOVE SPROCKEY GUARDS , FILM ROLLER, TENSION CLIPS AND APERTURE PLATE
(a) To remove the upper and lower sprocket guards. No. 04946 (figure 2), un-

sorew the (2) sorews No. 11757 which are located in the centre of the guard and
in the end of the sprocket shaft. As the guards are removed, note aspring olips
Nos. 16243 and 16244 located beneath the hinged part of the guard.

\b) Unsorew fillister head screw No. 7493 (figure 2) and remove lower film stripper

No. 11762. 'The upper film stripper is the same as the lowsr and can be removed in
the same manner.

(o) Unsorew the (2) fillieter head screws No. 5021 (figure 1), and remove the upper
and lower film tension clip assemblies No. 03462 and No. 03463, respectively. These
two clipe are seated on the film gate thrust spring No. 4255 which also is held in
place by two screws.

(d) The back edge of the film gate thrust spring rests against the inner edge of
aperture plate No. 11852 (figure 1), eand thus holds it in position on the gate
case assembly. When the film gate thrust spring has been removed, the aperture
plate can be separated from the gear case.

. REMOVE FRAMER SHAFT AND KNOB

(a) On the beck of the aperture plate No. 11852 (figure 1) are two prongs which fit
over the eccentric of the framer shaft and knob assembly No. 03464. After the aper-
ture plate has been removed, the framer shaft and knob assembly can be withdrawn
from the outside of the gear case casting.

BEMOVE AND DISASSEMBLE FRONT COVER

(e) To remove front cover assembly No. 04206 (figure 1), remove clamp nut (12087) and
unscrew knob assembly No. 03573. This will free the cluteh lever No.02503%. Remove
4 ovel headed screws No. 1587. This will enable the cover to be completely removed
from the gear case.

(b) The idler geer No. B90 (figure 1), located on the inside of the front cover can
be removed by unscrewing fillister head screw No. 112. Carefully hold the gear in
plece so the (18) ball bearings No. 8715 do not fall out.

(c) Bemove idler geer shaft No. B9l, idler gear No. 890, washer No. 11713, and the (18)
steel balls No. 6715.

(@) Unscrew fillister heed screw No. 3914, fillister head screw No. 971, and 1ift off
the gete operating lever No. 965. The eccentric bushing No. 966 and gate oper-
eting lever cam No. 0772 cen then be separated from the casting. The eccentric
bushing provides the means of adjusting, and the cem provides the action for
opening and closing of the lens carrier,

HEMOVE SPROCKETS, SPROCKET GEARS AND SPROCKET SHAFTS

(e) Each of the sprocket sssemblies No. 03461 (figure 1) 1is looked in place by (2)
Allen set screws No. 11859 which ere located in the hub of the upper sprooket gear
No. 11868, end the lower sprocket gear No., OB460H, Use a 2BA Allen Key to loosen
these screws. The sprockets cen be slipped fram the end of the shaft. Note that
the end of sprocket stem locetes in the hub of gear, Hemove thrust washer No. 6419
located between the end of sprocket and gear.

(b) To remove the cg:ockst gears, the (2) sprooket shafts No. 11758 must also be re-
moved. Use a 3BA Allen Key, loosen the (2) Allen set screws No. 11269 and slip the
(2) sprocket shafts from casting. Note that there is a washer No. 11147 between

both the upper and lower gears and casting. The upper sprocket gear is No. 11868
and the lower sprooket gear is No. 0346CR.

(¢) The ends of felt oiler No. 01477 rest against the sprocket gears, and thus main-
tain constant lubricetion of gears and shafts at all times. Oiler No. 01477 1is
fastened to gear case with fillister head screw No. 4460.

S
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KEMOVE CLUTCH LEVER

(a) Unsorew pilot sorew No, 65839, (figure 1), and pull out cluteh lever stud,
No. 5636. This stud 1p eocentrioc and 1s used to make correct adjustment of cluteh
lever.

(b) Cluteh lever No. 025033 oan be slipped out of position and removed from gear case.

EEMOVE SHUTTER AND SHUTTLE

(a) To remove the hexagon shutter nut No. 5112 (figure 1), from the shuttle shaft
No. 5322, it is neceasary that a speoial of f-set wrench (8-10310-F2) (figure 10) be
used.

(b) Insert the end of wrench between bottom of shutter support No. 5111 (figure 1) and
oil baffle No. 9558 so that wrench engeges the straddle milled end of shuttle shaft
No. 5322. Hold firmly in place and turn hexagon shutter nut No. 5112 ocounter-
olockwise. A 7/16" wrench can be used for removing the nut.

(e) Lift off the (2) shutter supports No. 5111 and #utter No. 5110. Hote that the
stud on the bottam of lower shutter support engeges the 1index of the flat sur-
face on shuttle shaft sand that the stud on the bottom surface of the upper shutter
support extends through the hole in smtter and into the recess in top of lower
shutter support. The above assembly should be observed closely so the various
parts can be reassembled in the same manner.

(d) Lift up on lubricator assembly No. 01078, and o1l baffle No. 9558 which 1s connected
to lubricetor will come free with it. Note the manner in which the oil baffle
engages the slot in gear case casting near aperture opening.

(e) Unscrew the (2) fillister head screws No. 5123 (figure 1) and 1ift up on shuttle
No. 8933 until 1t clears the end of shutter shaft No. 5322. The dowel pins
No. 5113 cen then be slipped free of shuttle.

HEMOVE SHUTTLE SHAFT

(a) Invert the gear case and place it over a holding fixture (S-4007-F15) (figure 11)
go the shuttle shaft No. 5322 (figure 1) is held securely. Turn shoulder screw No.
B918 (figure 1) counter-clockwise and remove compreesion spring No. 11110.

(b) Carefully remove the shuttle shaft No. 5322 (figure 1) from the bottom of the gear
case so that none of the (15) ball bearings No. 9260 on the under side of the main
bearing become lost. As the shutter shaft is removed, note the felt oiler No. 9428
that is wrapped around the small diemeter of the shuttle shaft and on the inside of
the main bearing No. 5286 (figure 1).

9. HEMOVE WORM DRIVE GEAR AND I

(a) Use 2BA Allen Key and loosen the (2) Allen set sorews No. 11282 (figure 1) located
in worm drive gear extension No. 11279. Slip the extension from the snd of counter
gear shaft No. 03135.

(b) Place the gear case over a holding fixture (S-4007-F15) (figure 11) so the fibre
counter gear end shaft assembly No. 03135 rests on the round seat as indicated in
(figure 11). Unscrew with a 3BA Allen Key the (2) Set sorews No. 11281 and No.
11282 (figure 1) which are located in the collar of the worm drive gear No. 11276.
Slide the worm drive gear from the end of shaft. Note that the end of set sorew
No. 11282 is flat on the end while set sorew No. 11281 comes toa point. This pointed
screw is used so it engages the V-shaped slot in the counter gear shaft.

(¢) Blip the worm drive gear from the end of counter gear shaft and remove the (15)
steel ball bearings No. 9260 from the seat of the main bearing.

(4) Carefully withdraw the fibre counter gear and shaft assembly No. 03135 (figure 1),
from the gear case, and remove the (15) btall bearings No. 9260 from the main bear-
ing. There is also & flat felt oller No. 9426 around the small diameter of the
fibre counter gear shaft. The fibre gear and shaft is one assembly and cannot be
separated.

10. REMOVE MAIN HEARINGS

() To remove the (2) main bearings No. 5298 (figure 1), unsorew flat head screw No.
11055 and 1ift out spring clamp No. 11054.

(b) Between the (2) bearings is a connecting hole in which is located a round felt

oller No. 9427 (figure 1). Use a small ourved instrument, and press this oiler away
from the one of the bearings.

- 14 -




(¢) Invert the gear case, and, using a drift punch (8<14078-F1), - figures 10 & 12 care-
fully tap the bearings until they are free. I'hie punich 1is of such a size that it
does not come in contaoct with the polished surfaces of the No., 5296 bearings. These
beerings are pressed into place and oan be removed only in the manner described and
as shewn in (figure 12).

(d) When removing the bearings No. 5806 (figure 1), any shims that may be between the
shoulder of the bearing and the ocasting should be saved, as it 1s essential that the
same number of shima be replaced under the same bearing.

(e) The felt oller No. 9427 (figure 1) ocan be removed after the bearings have been
taken out.

(f) The number of the gear case with all parts removed as described in previous para-
graphe 1s 15199R.

DISASSEMBLE MOTOR, GOVERNOR, BLOWER HOUSE AND LAMP HOUSE.
(1) REMOVE AND DISASSEMBLE GOVERNGR CAP

(a) Unserew the (2) fillister head screws No. 10349 (figures 3 & §5) which are located at
the rear of governor cap assembly No. 02789, (figure 5) and the cap can be pulled
out of position on the motor end of housing.

(b) The take-up drive and pulley is =a part of the governor cap assembly, and is
driven from the governor. At the inside centre of the cap are two studs. The
larger one 1is a guide which engeges a hole in centre of governor, and the small-
er one is the drive pin whiech engages eitber of the two holes in the metal, adjacent
to the centre bushing.

{e) To remove take-up pulley No. 10540 (figure 3), unscrew fillister head screw No.
5239 and 1ift cluteh drive cover No. 12864 from the centre of pulley. Uisas-
semble carefully and note the correct assembly of each part.

(d) zemove =small compression spring No. 10750 from the slot in clutch cam No. 5514
end 1ift the cam from the end of the shaft. Note that the bottom of this ocam has =2
slightly raised centre portion. This side of cam must always be assembled downward.

(e) Remove the (3) steel balls No. 5238 from between the upright fingers on the edge of
clutch ball retainer No. 10749.

(f) The teke-up pulley No. 10540 end the (18) roller bearings No. 5495 ocan now be re-
moved.

(g) At the beck of the cap 1s a round black penetrated nut No. 10554, which has two holes
in it. If & spanner wrench to fit these holes 1s not available, the nut can be re-
moved with any pointed tool. Turn counter-clockwise to remove.

{h) Hold the take-up drive pin from the inside of the cap and unscrew the fillister head
screw No. 6129 &t the back end of the cap. The worm shaft and drive blade assembly
No. 02794 cen now be removed from the inside of cap. If the worm sbhaft does not
reedily come out, carefully tep the end of the shaft that fits in the ball bearing
econe et the back of the cap. MNote felf washer No. 10547 on the worm shaft.

(1) The stenderd ball race No. 2464 can be lifted from the seat in the cap casting.

(§) Remove dust cover No. 14863 (this cover is push in fit). The removel of the dust
cover will expose & coned collar item 14862, clamped to the shaft and pin assembly,
item 04454. Slacken 2 Allen screws, No., 12332 with e 2BA Allen Key. Remove collar
Directly beneath this coller are located 35 steel balls, item No. 8715, Remove the
complete shaft essembly by gently pulling the drive pulley No. 10540, located at op-
posite end of shaft, taking cere not to lose the seoond row of steel balls, No. 6715
loceted on the opposite end of the shaft., When the shaft and pin assembly, (04454)
415 removed from the governor cep the tufnol worm wheel, No. 14864, will be exposed;
note that the slot on one end of this worm wheel engages in the drive pin on the
sheft, No. 04454. Between the tufnol worm wheel No. 14664 and the oone collar item
14862 will be found a spring washer, No. 15003,

(k) The take-up drive mechanism is packed in bearing grease during the assembly and
additional greese is forced through the assembly by means of a grease gun. The
screw hole &t the top resr of the cap is the hole through which grease is forced.
This hole is plugged with screw No. 10551. The governor cap with all parts
removed is No. 02799.

(2) REMOVE GOVERNOR

(a) Loosen the (2) Allen set screws, which are in the hub of governor No. 9428 (rigure 3)
with the 4BA Allen key, and slip the governor from the end of the shaft.
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(3)

(4)

()

(b) Remove the (3) governor brushes No. 4664 from the brush holders in motor eap.
Note that theese brushes must fit freely in holders.

HEMOVE _AND DISASSEMBLE PILOT LIGHT

(a) Loosen the (B) headless set sorews No. 11117 (flgure 4) and 11ft up on pilot
1ight unit assembly No. 03084 to remove. The (2] etude to which the unit is feet-
ened are No. 11116 (figure 4).

(t) The chrome plated pilot light ecover No. 111190 c¢an be removed by unsorewing counter-
clockwise.

{e) Uneerew fillister head pilot screw No. 11114 (figure 4) from the top of pilot
light sssembly. The pilot 1light socket No. 987 and socket tube No. 11120 gan be
pulled free of pilot light housing No. 11123R. Note that the pllot end of sorew
No. 11114 engages a slot in socket tube thus ascting as a guide for the in and out
movement of the pilot 1light.

(d) To separate socket tube No. 11120 and 1light socket No. 987, remove round nut lNo
986 on the rear end of assembly.

(e) Spread the (2) ends of friction spring No. 985 to remove it from around the socket
tube.

(f) The pilot bulb is No. 988.

(g) Beneath the pilot light unit is contact block No. 03085R, (figure 4) with two
wires which lead to the terminal strip in soundheed assembly casting. These two
wiree pess from the contact bloek, through the blower housing and motor hous-
ing, into the soundheed where they connect to the terminal strip.

(h) The terminel strip in the soundhead casting 1is completely covered with an insn-
lated cover No. M025111 (figure 2) held in place with (2) hexagon nuts No. 3089 and
wesher 9567. The removal of this cover exposed the terminal strip and all conneec-
tions.

(1) Disconnect the (2) pilot 1light lead wires from terminals on terminal strip and
the wires can now be withdrawn through the lamphousing. Note that these two wires
are so placed that they are cleer of the blower fan.

(j) Beneath contact block No. 03085R (figure 4) 14s a compression spring No. 11118.

DISASS UTCH MECHANISM

(a) S1ip motor elutch spring end roller assembly No. 02252 (figure 5) from its position
at the end of armature shaft. Notice that the four rollers on clutch spring engage
the (4) motor clutch jaws No. 5188,

(b) Remove the (4) clutch jews No. 5188 by pivoting each outward until they can be
unhooked from the ring around motor clutch jew adjusting nut, No. 01033. Use care
so thet they are not broken where they engage the rim of the adjusting nut.

(¢) Pull out motor clutch operating pin No. 5189 and remove motor clutch jew ad-
justing nut No. Ol033 by unscrewing counter-clockwise.

(d) S1ide motor pinion washer No. 5193 from the end of the shaft.

(e) The motor pinion gear No. 9207 turns on (31) roller bearings No. 9208 that lie
between the inside surface of the gear and the shaft. Carefully 1ift off the
pinion gear, and remove the roller bearings.

(f) The inner motor pinion washer No. 5193 oan then be removed from shaft.
OVE R HOUS

(a) Unscrew the (2) fillister heaed sorews No. 5211 (figure 3) that are located just
above and below the main condenser opening.

(b) Hold the motor amssembly end remove the (4) fillister head socrews No. 5212 (rig-
ure 4) located around the motor housing, and the motor assembly can be separated
from the blower housing assembly.

(6) EEMOVE SAFETY SHUTTER ASSEMBLY

(a) Carefully disengage safety shutter No. 03927 (figure 4) from fire shutter guide
No. 5247 in the blower housing. Two fillister head sorews No.5248 fasten the gulde

in place.
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(7) REMOVE BRUSH HOLDER HOUSING

(n)

(v)

(o)

(a)

le)

()

(&)

On the back end of the armature shaft 18 a hexagon nut No. 9117 (figure 3), that
is looked in place by (2) pronge of loocking washer Mo. 10390. ‘Straighten these
prongs, hold the hub of the bhlower fan with a pair of pliers, and remove the hex-
agon nmut. When removing the hexagon rut be certain that the fan hub is gripped
with pliers. Under no oircumstances should the armmture shaft be held with
plisra a8 even the slightest burr will affect the operation of the cluteh.

Remove the (2) motor brush caps No. 11888 (figure 3) and 1ift out brush spring
No. 12009 and motor brushes No. 1291A8.

Unsolder the yellow lead on the governor brush holder furthest from the oentre;
unsolder the yellow lead from the brush holder nearest the centre. Unsorew the 4
sorews (9718], ease the complete Assembly(MO25154) away from the motor housing. It
will now be poesible to pull the yellow, white, black and green leads sway from
the motor housing, one at a time. This will free the oomplete brush housing
(025154) which ean be laid on the table for further disassembly if required,

Remove spacer No. 10350 (figure 3) from the end of the amature shaft. This spacer
locates on the shaft between the end of the commutator and the inside of the moter
brush housing.

The (2) Motor brush holders No. 14842 {(figure 3) are pressed into the bosses of
motor cap, 80 they may be rather difficult to remove. Unscrew the (2) set screws
No. 61 from the bosses and carefully tap the ends of holders from the inside. Note
thet (2) sides of the square hole in the motor brush holder are parallel to the
segments of the ermature commutator.

The governor brush holders No. 50,000 and 025000 (figure 3) may also be rather

difficult to remove ms shellac is used to insulate as well as to secure the holders

‘tﬂepos ition. Use a piece of brass or fibre, and tap the ends of the holders from
inside.

The radial bearing No. 10356 is beld in position by the dust plate 10388 which in
turn is secured with 3 screws No. 7495. Unscrew these and remove bearing.

(8) EEMOVE BLOWER FAN ASSEMBLY.

(a)

(v)

(e)

(a)

Unscrew dowel screw No. 374 (figure 4) from the hub of blower fan assembly
No. 04883 (figure 4); as the screw is first screwed into place and then staked to
prevent it from coming loose, it is necessary to clear away the staking before the
screw cen be removed.

Cerefully pull on blower fan No. 04883 to remove it from the armature shaft but
be sure thet the fan is not demaged in doing so.

Beneeth the fan is a six pronged emeature spring washer No. 5162 (figure 4). Note
thet the prongs point outwerd end rest against the inside surface of the fan.

Remove spacer No. 5692 from beneath motor spring washer No. 5162.

(9) REMOVE ARMATURE AND FRONT ARMATURE SHAFT HEARING

(a)

The Armature No, 16193 (figure 3) oan be removed from the rear of the motor
housing.

(b) With the emeture removed, &nd the blower housing separated from the motor

housing, the front semeture shaft bearing No. 2347, (figure 3), and bearing
reteiner No. 12762 are accessible, Turn the bearing retainer counter-clockwise to
remove it, and use & hooked tool to 1lift the bearing from position.

(10) REMOVE MOTOR FIELD AND GOVERNOR RESISTOR
(e) To remove motor field No. 15244 |(figure 3), unsorew the (4) field retaining

(b)

nute No. 5201 and withdraw the fleld from the motor housing. Note the manner in
which the wires leave the rleld and the way they are placed to avold ocontaot with
any moving pert.

To remove motor brush holders unsolder brush conneoting leads being sure that all
surplus solder is removed from the brush holders. nemove insulating washers (12223)
slacken grub screws (61). The brush holders cannow be driven out of the ocastings.
To remove governor brush holder; unsoclder npgro riate wires noting colour coding.
The governor brush holders (M.501000 and M.025000) can now be driven through from
the back of the casti for replacement if necessary.

NOTE: These brush holders are cemented in at the factory and unless replacement
is necessary they should not be disturbed. To re-build the brush holder assembly
reverse the above procedure paying particular attention to colour coding and that

-
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the brush holder just elears the Alametar of the commutator. The beet way to en-
sure proper clearance without too great a gap le either £o use the actusl commu-
tator aa & gauge looating ithe shaft of the commutator temporarily in the ball race
(10858) pushed into the onsting or to make up A wooden former which oan be cen-
tralized from the ball race hore,

(11) REMOVE TERMINAL BOX

(n) The terminal box No. MO285201 (figure 4) wiring muet be disconnected,
(b) To remove the terminal box, unsarew the (3) fillieter head sorews No. 5211.
{6) The lamp look screw is No. OlB48x (figure 4).

(12) pIsass E EE TOR ASS

(a) To remove reflector assembly No. 03864, (figure 4), from the lamphouse fturn it
counter-clockwise. 1he reflector No. 12458 is removed by removing the spring olip
50275. Do not touch the surfece of the mirror with the fingers,as its effislency
might be permanently impaired. The mirror should not be removed exoce;t for re-
placement.

(13) DISASSEMBLE 45-50 CONDENSER

(a) The 45-50 condenser No. 01847 (figure 5) 1= held in osition in projecter by
meane of a condenser friction spring No. 5206 (figure 4), which 1is fastened fto
motor housing with fillister head screw No. 6716.

(b) Note that condenser lenses No. 6926 and No. 5306 (rigure 4) are left slightly
loose in the holder to allow for expansion when heated.

(e) Remove the staking from notches in lens retainer No. 5866 and turn the retainer
counter-clockwise to remove it from the holder.

(d) As the curvatures of the two ocondenser lenses are different, one lens being of
45 mm. foous end the other one being of 50 mm. fooue, they are located in holder
and identified as follows:-

Directly beneath the lens retainer 1s the 50 mm. condenser lens No.5306. To
identify this lens use a micrometer and carefully gauge the thickness of the lens
at the peek of its curvature. The dimension at this point is .175 (plus or mimus
.008) of an inch. Remove spacer No. 1369 and condenser lens No. 65$26. The thick-
ness of the No. 6926 lens when gauged in the same manner as the No. 5306 lens is
.195 (plus or minus .010) of an inch.

(e) The condenser holder is No. 1561, the handle is No. 15589, and the fillister head
screw which fastens the handle to casting is No. 5212.

(14) DISASSEMELE RELAY CONDENSER

() The reley oondenser assembly No. 0500 (figure 5) consists of only one lens No.3088
(figure 4) and retaining spring No. 5014 ?ﬂgure 4).

(b) Use & pointed tool to pry retaining spring No. 5014 (figure 4) from holder No.
5012, being careful that lens is not scrateched or chipped. The handle is No.l5589
and the rfillister head screw is No. 5212,

(¢) The relsy condenser is held in position in projector with ring retainer No.5826,
(figure 4), which in turn is fastened to blower housing ug
screws No. 6716.

(2) fillister-head

(a) The film spubber assemb No, 058651 (figure 5), can be removed as a separate umit.
To do s0, unscrew the (3) fillister head sorews No. 5268, The entire smubher ass-
embly cen now be removed from soundhead.

(b) The srubber sotusting torsion lprtn’ No. 9412 (figure 2), 1s located .in the
enubber bearing No. 9415. Upscrew fillister head sorew No. 9178 and alip bear-
ing No. 9415 from the end of shaft. Note that the one end of the torsion spring

ages & hole in the collar on the shaft, the other end engages a hole in the
end of the bearing. The snubber bearing plate is No. 9414.

{¢) The upper idler roller No, 02247 is fastened to the snubber lever and shaft a -
bly No. 17310 with sorew No. 14849 and Nut No. 12087. S




(d) To remove snubber assembly, remove 3 sorews No. 5266,

(e) The adjustment and correct eetting of the snubbher {& axplaired 1in the sssembly
instructions and also 1n the section on final adjustmente.

(2) EEMOVE IDIER ROLLER AND STUD ASSEMBLY

(a) To remove idler roller No. 02247 (figure 2) unscrew 1dler roller stud No. 17311.

(3) REMOVE OPTICAL SLIT

(a) The optiocal el it assembly No. OB678 (rigure 2) is assembled at the factory position-
ed in the sound head by mesans of several deliceate precision instruments, and 1s set
to enmure its maximum efficiency. Note that the tube is then locked in place with
screw No. B195 and that = coating of cement has been placed over the screw head. Ex-
perience has shewn us that it is not satisfactory to attempt the setting of this
tube except at the factory or with the special sound opties setting gauge.

(4) REMOVE ROLLER YOKE AND ARM ASSEMBLY

(5)

(e) It is possible to adjust or repair the roller yoke and arm assembly No.03690 (fig-
ure 5), but this unit requires an extraordinary amount of care. It is precisely set
for run-out and smoothness of operation. Before disturbing these parts, make every
;tte?pt to trece the trouble to its real source, which in turn, may save time anddif-

ioulty.

(b) The roller yoke and arm assembly No. 03690 (oscillatory stebilizer) is removed by
loosening two set screws No. 12248 on the knurled collar No. 12512 and withdrawing
the entire assembly from the pivot stud No. 12511. Do not remove this assembly or
tamper with its critieel adjustment unless it fails to function satisfactorily. Un-

less the roller will not revolve, it is unlikely that any adjustment whatscever 1is
needed.

OVE EXCITER SOCKET

(e) Remove the exciter lamp cover No. M50409 (fizure 2) by unscrewing knurled head thumb-
screw No. 50418.

(b) To remove the exciter lemp No. 17327 (figure 2) press down on the bulb, turn counter-
clockwise, and 1ift out.

(e) The exciter lamp holder No. MO25120 is held in position with 4 screws, No. 5266. Un-
sorew these screws and remove.

(6) BEMOVE LOWER SPROCEET GUARD, SPROCKET AND SPROCKET GEAR

(8)

(e) Remove film guide No. 11761, |(figure 2), by unscrewing the (2) screws No.7493, which
hold it in place. This guide is the same as the guides on the (2) sprockets of gear
caese assembly.

(b) Remove film stripper No. 11762 (figure 2), by removing screw No. 7493.

(¢) Bemove screw No. 11757, (figure 2), in the centre of the sprocket and pull the sprocket
guard essembly No. 04946 from the end of the sprocket assembly. As the guard 1is
removed notice the spring clip No. 16243, and the spacer 16244 which will be free to
fell adrift.

(d) The sprocket essembly No. 03461 (figure 2), is fastened to the hub of the sprocket
drive gear No. 11867 with (2) Allen headless set screws No. 11859. Use a 3BA Allen
Key to loosen these screws. Slip the sprocket from the shaft and remove washers No.
13499 end €419 located at the end of the sprocket assembly.

(e) To remove sprocket arive gear No. 11867 from sprocket shaft No. 11758, loosen Allen
set screw, No. 11268, located on the top of the sound head casting adjacent to the
:E:aoket drive gear use a 2Be Allen Key. With the set screw loosened, the sprooket

ft can be slipped from position and the drive gear removed. A washer No. 11147
is loceted between the end of the gear and the casting.

(a) On the back eide of the soundhead casting is a ball bearing retaining cap 13656, held
in place by 3 screws No. 5266, Remove cap and the phosphor bronze plunger 13661, to-
gether with its loading spring 13659 will be exposed.

(b) Remove (3) screws No. 5266 (figure 2), which hold the front bearing support in place.
The light shield No. 12145 will come off at the same time.
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(o) Partly withdraw esourd drus Wo. 04169 (figure 2], wuntil the heyagon nut whioch
holds the flywheel Wo. 17348 on the shaft (s Adesssibla. The front bearing (mirror
support) is part of ihe sound ahaft assembly (04169) and #11) Lift out of poeition.
fefore the sound shaft assembly oan be completaly removed from ¢&he soundhead =
tommy SAr will have to be imserted in the hole {n the sound shaft and the flywheel
released by undoing the hexagorml mut 10314,

(d) Purn the hexagon mut No. 10314 ocounter-clockwise and remove (f so that the
flywhesl oan be alipped from the shaft.

() The sound Adrum and shaft No. 01449 should be econeidered a unit, and should not
be taken spart. If it becomes damaged to sush an extent that the sound quel ity ie
affected, the entire assembly should be replaced. Any attempt to separate the sound
drun from the shaft will result in a loss of time, and will be fpollowed by 41ff1 -
oult ies which eannot be overcome. These sound drum and shaft assemblies ares care-
fully ssssambled, balanoed, and aligned at the faotory, and can be replaced only se
s unit.

(9) HEMOVE HECEPTACLE

(2) The main line receptacle No. 50090 (figure 2), is held in place by (2) fllilster
head screws No. 7764. rHemove the screws and the receptacle can be withdrewn from
the soundhead.

(10) EEMOVE SWITCHES

(a) The single-pole, single-throw (silent or sound speed) switoh No. MO25015 (figure
2), the double-pole, double-throw (reverse) switch No. M025149; and the (2) doubls-
pole, single-throw (lamp and projector switches Nos. M025144 and MO25145 (fisgure 2)
cin be removed by unclamping the moulded bakelite screwed ring whioh holds them in
place.

(b) Duoo:]:lmot the switoh leads from their respective terminals on terminal strip (flg-
ure 2).

(11) REMOVE MOTOR FILTER 0ONDENSER

(a) Unserew 2 chromium plated nuts No. 14176 (figure 2) and remove 2 washers (14175).
Remove 2 self-tapping screws (13741) and remove terminal cover (M0O25123). Unsolder
5 wires noting colour coding. Remove condenser (14014) and shield (MS0030) together
Two spacers (M50449) will be found assembled to the condenser fixing studs.

(12) REMOVE TERMINAL STRIP

(3)

(4)

(5)

(e)

(e) With ell wires disconnected from the terminal strip, the strip can be removed from
the soundhead. Bensath the terminal strip No. 13812 (figure 2), on each of the
overhead screws No. M50395 (frigure 2), is a hexagon nut No. 3089 and fibre insulat-
ing spacer No. 11908.

The front-(feed) reel amm No. 05321, (figure 5), has a clutch which adapts it t
&8s a take-up when the pro jector is ;pcrated in ;evaraa. v el

A holding block, mede from a piece of hard wood and having & 5/18 inch square hole, 1
inch deep, to hold the square spindle shaft, is a valuable aid >
and reassembly of the arms. : SN SETANE T Vitatnk

Hold the square shaft of the reel spindle No. 01138 and unsorew rillister head screw

::. mrm;.t:::.e::::l:: ::; ptg.}oy. ll:. lmois:ua.h Lift off reel drive olutoh ocover
il 5 other parts, note the manner in which the h

sembled, particularly eclutch cem No, 5514. RS

Lift out the cluteh cem, and remove (3) steel balle, No. 5238 4 oclutch ball ta
:3‘&.”3&.&:' thet _ti'luc balls are located between the thro:nuu“o; umsmr:ﬁ;::

Remove No. 50358 end the (18) roller beart A
sty tglmhy e Qllldll(.hnrt. r bearings No. 5495, whioh are located be-

Beneeth pul No. M50358 and around the spindle shaft No. 01138, be found one or
more shim-weshers No. 1367. These washers are used to eliminate u-x{uun end play.




(1) DIS-ASSEMBLE TAXE-UP ARM AND REAR SPOOL ARM.

(1)

(2]

(3)

REMOVE TAKE-UP ARM.

(a) To remove take-up arm 11481 (Figure &) from the rear real arm 05317, prasa
hinge pin 11468K through the holes in the two castings 11481 and 06317, the
two assemblies can then be 1ifted apart.

DIS-ASSEMBLE TAKE-UP ARM.

(a) Remove the sorew 9178 from the centre of the gear 11463 (Figure 6). Lift
off the gear; +this will expose the lock nut 11475, Remove the nut and
race 11474 teking care to collect the nineteen steel balle 5238 which will
be found sround thie race.

NOTE: The dis-sssembly of the take-up arm will be greatly fscilitated if a wooden
block is obtained with & square hole in the centre, into which the spool
spindle can be nested whilst work is being carried out on the opposite end.
Lift the casting 11481 off the take-up pulley 03447, taking care to colleat
the second set of steel balls.

DIS-ASSEMBLE REAR SPOOL ARM.

(a) Wrap & protective coat of tape or other suitable material around the take-up
drive pulley 04523, (Figure 6) so that it can be securely gripped without
damage. Wrap eimilar protection around the pulleys on the rewind drive
gear 11462, Grip the two pulleys very securely and turn the rewind drive
gear in a clockwise direction to remove it. Note that the shaft of the take-
up drive pulley extends through the arm casting and that it sorews into the
drive gear and that the thread is left handed.

(b) There are sixteen rollers 11471 trapped in the bore of the arm casting.
These should not be disturbed without good reason as they are fixed into the
rece by two brass retsiners which are s press fit.

(c) As the take-up drive pulley is withdraswn a tufnol brake pad 12129, together
with its compression spring 12128, will spring from position, This spring
and plunger locates in & hole drilled into the main casting directly beneath
the inside dismeter of 'the pulley. The object of this brake pad is to
prevent over run of the spool whilst in operation.

(4) When removing the rewind lock lever 03446, carefully guard the small spring
11466 which will be free to spring out of position.

(j) DIS-ASSEMBLE PROJECTOR CASE.

(1)

(2)

DIS-ASSEMBLE TILT ENOB.

(a) Remove the nut 10738 (Figure 7) and withdraw tilt knob 02832, The blade
gpring 11282 friction bend 10736 should next be removed together with the
washer 6182.

(b) Loosen the ecrew in the eide of friction cup 03114 and withdraw the pinion
essembly 03115. Remove the friction cup by unscrewing from the projector
mounting brecket 26912 (Figure 7).

NOTE: Thie sesembly has & left hend thresd, -

(e) The complete tilt rack assembly can then be withdrawn from the bracket 26912,
Any further dis-assembly can be made a8 required by removing the two screws.

DIS-ASSEMBLE MOUNTING BRACKETS.

(a) The front brackete comprising 26912 and 26907 can be removed from the
projector case after having dismantled the tilt assembly by removing four
sorews SCR,1/4166 and washers WAC,3/2 (Pigure 7). It should be noted that
these screws have Phillip type heads end will, therefore, require a special
serewdriver which can be supplied es & separate item to the tool kit.

b) The rear projector mount brackets 26904 and 26910 can be dismantled by
: removing gour serews 808%274166 (Figure 7).

,) The bracket slings 26910 and 26907 can be removed from the mounting brackets
iy g?’:ﬁﬁggigg the four recessed screws and washers nearest to the rubber feet
on the underside of the case.
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ASSEMBLY

REASSFMBLE GEAR CAGE

(1)

(2)

(2)

%

(a)
(b)

(e)

(d)

(e)
(£)
(g)

(n)

&
]

S 8 INTO G CASE

Replace folt oiler No, 9427 (figure 1 ), 4into the connecting hole between the
two main bearing seats, 01l outside of shuttle shaft bearing.

Carefully start shuttle shaft bearing No, 5296 (tigure 1 ), into place so
that the round hole in the side of bearimg will line up with felt oiler No. 9427

Use & drift punch (5-14878-F1) - rigs. 10 &4 12 {insert into the end of bearing and
carefully tap neh until bearing 1s correctly seated. The same punch as shewn
4in (figure 12 ) ie used, but the bearing is agsembled from the opposite side of
the gear case from that shewn 1n the 1llustration. Note that this punch isof
such a diameter that it does not seat on the polished bearing surface. 1f the
punch should in any way damage the polished surface, it will be necessary 1o

replace the bearing.

In removing counter gear and shaft bearing No, 5296, (figurs 1 ), one or more
shims may have been found between the shoulder of the bearing and casting. As
the height of this bearing directly controls the throw of the shuttle (in and
out movement of shuttle teeth), it is essential that the same mumber of shims
be used when replacing the bearing. If no shims were under the original bearig
none should be used under the replacement.

The same procedure is used to assemble the counter gear shaft bearing No. 5296 1into
the gear case.

With +the bearings in position, check to see that felt oiler No. 9427, (figure 1 )
extends through the hole in the side of each bearing. This is very important.

Lay spring clamp No. 11054 (figure 1 ), in place and fasten down tightly with flat
head serew No. 11055.

Saturate felt oiler wno. 9427 (figure 1 ), thoroughly with projector oil. Fasten ofler
with screw.

ASSEMBLE APERTURE FLATE AND FILM TENSION CLIPS

()

(o)

(e)

Insert framer shaft No. 03464, (figure 1 ), into the hole in the side of gear casa
Lay aperture plate No, 11852 in position on gear case and see that the (2) prongs
that extend to the back side of aperture plate engage the eccentric cam on framer

shaft No. 03464 (figure 1).

¥ilm gate thrust spring No. 4255, (figure 1), is next placed in position; then the
upper and lower film tension elips. No. 03465 and No. 03463 are placed in their res-
pective positions. rasten the clips and thrust spring to the gear case with (2)
f£illister head screws No, 5021,

fhe back edge of the film gate thrust spring rests against the inner edge of the
aperture plate and will thus hold it in position on the gear case during the re-
meinder of the assembly. The aperture plate will be solidly secured by (2) large
headed screws when the complseted geAr case assembly is fastened to the motor

and blower housing assembly,

ASSEMBLE SPROCKET SHAFTS, SPROCKET GEARS, SPROCKETS AND FIIM GUARDS

(a)

()

(e)
(d)

(e)

Place the end of sprocket shaft No. 11758, (figure 2), through the hole inthe
side of gear case and assemble upper sprocket gear No. 11668 and spacing washer
No, 11147, over the end of the shart. Insert the end of shaft into the hole in
the oested boss of gear os&se, The flat surface on the end of the shaft must face
so that the Allen set screw No, 11269 engages the flat surface. Set serew No.11269
can be started into the casting and sorewed down far enough to prevent the shaft
from tm-ning but it must be left loose enough so that shaft can be adjusted in or
out, Use a BA Allen Key on the set sorew,

The lower sprocket shaft is assembled into place in the same manner as the upper
one and all parts are the same with the exception of the lower sprocket gear, which

is No. 03460R,
011 the shafts thoroughly and see that the gears revolve freely.

The next step 18 to assemble film guides No, 11761, using fillister head screws No.
7492 to fasten them loosely in place.

In order to correctly adjust the sproocket shafts, it is necessary that a special ser-
viece tool (S-15177-N1-N2) Fig.10 & 12 be used. Place gauge (S-15177-F1) on end of
shaft against the step in film guide No, 11761. Hold the film guide against the eir-
cumference of the gauge and tighten the (2) fillister head serews No. 7433.

= oyto




(4)

(r)

(g)

(n)

(1)

(3)

(x)
(1)

With geuge (5-16177-N1) Fige. 10 & 12, in position on the shaft, againat the
step in film guide No. 11761, serew shaft sotting gauge (8-15177-M2) into the end
of sprocket shaft as far ag poseible, This will withiraw the shaft until +the large
diameter of shaft is flush with the outer end of gauge (8-16177-N1) and properly
locates the sproocket shafts so that when aprooke t 'fn asgembled, the position of
the sprocket will be in correot relation to the film guide, Once this setting
is attained the Allen set serews No, 11269 Fig, 1. whioh loek the aprooket shafta
in place should be securely tightened., Remove gauge (8-15177-N1-NZ)from the shaft,

When the shaft is properly located, the distance from the face of the step in the
film guide to the shoulder at the emd of the sprocket shaft is ,635 (~,002) of aninoh.

Place the sprocket assembly tool (5-15177-F3) (figure 10), over the end of the
sprocket shaft, Thoroughly oil the sprocket shaft and the felt oiler on the
inside of sprocket No. 03461, S1ip thrust washer No, 6419 Fig. 1. and sprocket Fo,
03461 over the end of the shaft., The thrust washer locates between the end of te
sprocket and sprooket gear, The assembly tool is used to prevent damage to the
Oiler felt on the inside of the sprocket.

To adjust the sprooket gear place a ,002 shim (S-15177-N4) Figs. 10 & 12 between
the baok of the sprocket gear hub am the spacing washer, The (2) Allen set
serews No, 11859 Pig.l., located in the hub of the sprocket gear, can rowbetight-
ened, the locking the sprocket to the gear. These (2) screws should be tighte-

ed a little at a time to avoid binding. Remove the .002 shim, The sprocket aml gear
must revolve freely.,

Place sprocket guard No, 04946, (figre 2), spring clip No. 16243, and spacer No.
16244 in position on the end of the sprocket shaft, am fasten in place with
fillister head serew No.11757, The spring clip No., 16243 supplies the necessary temn-

siozito automatically close the guard and hold it so during the operation of the
machine.

Both sprockets are assembled in the same manner and the parts involved are the same,

Assemble upper amnd lower strippers into place, Fasten with Fillister Head serews.

ASSEMBLE COUNTER GEAR AND SHAFT ASSEMBLY INTO GEAR CASE

(a)

(v)

{e)

(a)

(e)

(r)

(g)

(n)

HOTE: The 60 Steel balls removed from the gear case must be destroyed and replaced

by 60 new steel balls during reassembly, Only G.B. Bell & Howellspecially
graded steel balls should be used.

For this assembly special service tocls are required (S-4007-F5-F6-F11-Fl4-F15 and
stock 1459) (figures 10 & 11),

Place brass sleeve (5-4007-F5) and bearing retaining sleeve (S-4007-F6) on the
ost of holding fixture (S-4007-F15), Around the top of bearing retaining sleeve
73-4007-1?5}, place (15) ball bearings No. 9260, (Fig. 1.).

Place a small amount of bearing grease on the bearing seat of the counter gear
and shaft No. 03135 (figure 1), adjacent to the fibre gear,

The end of the shart should be placed over the small diameter of the steel stud
on the holding block (5-4007-F15), (figures 10 & 11), and into the end of the projest-
ing brass sleeve (S-4007-F5), Hold the part upright on the stud, and slip the bear-
ing retaining sleeve (S-4007-F6) upward so that it presses the ring of balls
égainst the bearing surface (greased) of the shaft. Hold the brass and bearing
reteining sleeves u‘fs-q.om-ra and 5=-4007-F6) firmly against the bearing surfaceaf
the shaft; remove the stud, and invert the shaft and sleeves so that the gear
end of the shaft is downward. Next, slip the brass sleeve off the shaft; then
remove the bearing retaining sleeve, Correctly done, a smg ring of (15) balls
should be embedded in the grease around the bagse of the shaft,

One of the steel quills (S-4007-F14) should be placed in the holding bloeck
(5-4007-F11) with the brass end of the quill resting on the supporting post.Iay
the felt oiler No, 9426 Fig, 1, in the echannel on the top of the bloek approxi-
mately centred over the quill. Place the counter gear shaft with the (15) ©balls
embedded in grease as described in the preceding paragraph, into the quill so that
the felt oiler No. 9426 fits around the shaft, Uuck the two emls of the oiler
under the other quill, &and hold the quills a the shaft securely while remov-
ing from the fixture, 'he clip (stock STK 1459) should be clamped around the guills
at approximately the centre of the shaft, as shewn in (figure 11),

The sharft of the counter gear No, 03135, (figure 1), with the quills and olip
still attached to it is assembled into the main bearing No, 5296 until the quills
are in about halfway. Remove the elip and push the quills and shafts the remainder
of the way into the bearing so that the bearings that are on the shaft rest on the
main bearing, The two quills can then be withdrawn.

Hold the counter gear and shaft firmly in place so that the ball bearings cannot
fall out, and invert the gear case.

Place the gear case with counter gear and shaft assembly No. 03135 onto the holding
L




(1)

(3)

fixture (&8~4007«F15), a= indicated Ir (figure 11), &0 that (15) more ball bearinge

No. 9860 ean bYe 1ald into the bhearing surface inside the gear case fhen slip the
worm gear No. 11276. (figure 1), over the end of the ahaft until 1t restes on the
pearines. Look the worm geer in place on the shaft with socket sef sorews No. 11281,
and Ko, 11888, using a 2BA Allen Kay. Mote that the end of one set screw is flat,
while the end of the other set porew {s pointed. The pointed set screw muet en-
gage the U-ghaped =slot in the shaft; the flat eat sorew must rest againet the
smooth side of the shaft. Theas set screwa munt be tightenad eo that there ls

no possibility of the worm gear slipping.

There maust be absolutely no end play of the fibre oounter gear and shaft in the mmin
bearing.

Slip the worm gear extension No. 11279 onto the end of the shaft, and loeck in plece
with two socket set screws No. 11282.

(5) ASSEMBLE SHUTTLE SHAFT, SHUTTLE AND SHUTTER INTO GEAR CASE

(a)

(v)

(e)

o

(e

(£)

(&)

(n)

(1)

(3)

(k)

(1)

(m)

(n)

The assembly of +the (15) ball bearings to the bearing eeat of the ghuttle ghaf?
No. 5322, (figure 1), is done in the same manner as the reassembly of the counter
gear and shaft assembly. See (figure 11). When the oller has been secursd by the
two short guills (STK 1458), the shuttle shaft is placed in ite reepective besring
No. 5296. Be sure that the oiler felt No. 9427 between the main bearings coniacia

both shafts.

Before proceeding further with the assemdbly, it is necessary that the fibre ocounter
gear No. 03135 Fig. 1. and the cam of the shuttle shaft No. 5322 be correctly timed.
To do so, the index slot on the cam of the shuttle shaft must be in correct alignment
with the index hole in the top of the fibre counter gear. This setting 1s very
important and must be made correctly.

Once the setting 1s made, hold the shuttle shart caerefully in position and 1invert
the gear case. Place the milled end of the shuttle shaft into the holding fixture -
(S=4007-F15), as indicated in (figure 11).

Fifteen more bell bearinge No. 9260 Fig. 1. are placed into the seat formed by the
bearing and the shaft.

0il the balls, and slip the shuttle shaft collar No. 11280 (figure 1), over the end
of the shaft, making certain that the smocoth end of the collar rests on the ball
bearings &s solidly as possible so there will be absolutely no end ovlay of the
shuttle shaft in the main bearing when the collar is fastened on the shaft.

Place compression spring No. 11110 TFig. 1. over the end of the shaft and screw shoul-
der screw No. 8918 into the threaded end of the shaft. Tighten the screw firmly in
pleace.

Hemove the gear case from the holding fixture-'and invert it for the assembly of the
shuttle and shutter.

Insert the two shuttle dowel pins No. 5113, (figure 1), into the (2) shuttle slides.
These dowel pins should have a minimum amount of play in the shuttle slides, but must
slide freely.

Place shuttle No. 8933 over the cam on the shuttle shaft No. 5322 so that the V-
sheped heel of the shuttle engages the grooved cam seotion of the counter gear
and sheft assembly No. 03135, fitting the two dowel pins No. 5113 into the half-
round milled grooves in the casting.

Press the (2) dowel pins out toward the sides of the casting as far as possible d
lock in plece with the (2) rillister head screws No. 5135.’15 3 o

Turn the mechenism by revolving the counter gear shaft extension. All parts
should revolve freely end evenly. Care must be taken that the V-shaped heel on
the shuttle is not too tight in the cam groove of the oounter gear and shaft
assembly, end that the shuttle operates freely around the oam of the shuttle
shaft and on the dowel pins, The play in all three parts should be held to an
absolute minimum, but all parts must work freely and evenly.

The shuttles are made in four types 1in order to assure greater ease in good fit-
ting. Each shuttle 1s marked either 1, 2, 3, or 4, For replacement, g shuttle

bearing the seme number as that
possible. of the shuttle removed should be used whenever

The distance thet the shuttle teeth should project above the surfac
plate is .032 (plus/minus .004) of an 1noh.pr i face of the aperture

A gauge (S5-4529-N3), (figure 10), should be used to check the height of the shu
teeth. The shuttle eam should h; revolved to the point where tnsd:hnttls ta'e:h ;:%?-

trude farthest through the aperture plate. Th
Rt e _shﬁ. D e gauge is then placed on the rails of
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(6)

(o)

{p)

(q)
(r)
(s)
(t)

(n)

(v)

(w)

(x)

(y)

(z)

The ,028" step in one end of the gauge should strike the teeth; the ,038" step in

the other end of the gauge should pasa over the testh. If the teath come at any
point betwean these two sattings of ths gauge, they may be consldered set for
normal cperation, Ihe two helghte mentioned are clearly marked on the side of the
gauge .

When the shuttle teeth do not projeet far emugh through the aperture plate,as
detérmined by gauging, correction is made by disassembling the oounter gear No,
03135 and placing the required number of shims beneath the bearing No, 5296 (figure 1),

When & shuttle tooth projects too far through the aperture plate, correction is made
by using another shuttle or stoning down the teeth.

Avoid bending the shuttle to make a proper fit, Uo not alter the grooves in which the
shuttle dowel pins lie, Make certain the aperture plate is flat,

Check to see that all moving parts and all bearings surfaces have been sufficlently
oiled.

4 gauge (S<16931-N1), (figure 10), should be used to check the shuttle stroke., Lay
the mechanism s0 the aperture plate faces up.

Open the Tilm gate and turn the mechanism by revolving the counter gear extension
until the shuttle teeth start to protrude through the aperture plate, at the he-
ginning of the shuttle stroke. Lay the gauge into the film channel 80 that the
slots in the edge of the gauge rest over the shuttle teeth, Close the film gate
and hold the gate lever down 1lightly, and again, turn slowly to operate the mech-
anism. I'he movement of the shuttle will slide the gauge along the aperture plate
until &t the bottom of the stroke the shuttle teeth withdraw behind the plate.
Continue turning the hand setting knob until the shuttle teeth again come up
through aperture., Visually, or by feel, determine whether the teeth are striking
the gauge as they come through. If so, it indicates that either the distance be-
tween the shuttle teeth is too great, or that the shuttle bearing pins are not
in 1line, or that they are not parallel with one another. Be sure that the shut-
tle dowel pime No. 5113 Fig. 1. are seated solidly and that the retaining screws are

tight.

If these conditions are not observed carefully, the stroke of the shuttle is likely teo
be insufficient, and faulty projection will result,

Place Ilubricator No. 01078 (figure 1), into place and see that the (2) felt fingers
touch the shuttle pins.

Remove the lubricator and assemble oil baffle No, 9558 to fit it, Saturate all felts
of lubriecator thoroughly with oil. Lay the entire assembly into place in the gear
case and make certain thet the tip on the end of the oil baffle fits into the slot
in the casting, which is near the condenser opening.

Place one of the shutter supports No. 5111 over the end of the shuttle shaft No,
5322, so that the round extruded stud of the support engages the index slot in the
surface of the shuttle shaft,

lay shutter WNo, 5110 in place apd assemble the second shutter support mno. 5111 on
the top of the shutter so that the extruded stud of this support passes through
the hole in the shutter and engages the slot on the top of the lower shutter supp-

ort,

Hold the cam part of the shuttle shaft with special offset wrench (S-10310-F2) as
shewn in (figure 10), and assemble hexagon Nut No, 5112 Fig. 1. on the end of the
shaft, Tighten nut securely, Revolve the shutter, and see that it does not strike the

oil baffle or the casting &t any point,

ASSENBLE AND INSTAL FRONT COVER (See Figure 1,)

(a) Assemble control shaft (03573) through first hole in bracket (12077), assemble nut

(12081) to shaft, h control shaft through second hole in bracket, sorew shaft
through link assembly, (03574), assemble and tighten nut (12087) to end of control
shaft checking for free movement of control, Offer front cover assembly to the
front of the gear case ensuring that the idler gear (890) meshes correctly and that
the 2 dowel pins register in the gear case, Fit sorews (1587) to the bottom 2
fixing holes. Enter 2 screws (1587) through the eclutch manipulator assembly (12077
and er the uuembI{ up to the front of the gear case dropping the link (03574
over the top of the clutch operating lever (025033), Enter the 2 screws into the top
of the front cover and tighten., Check frece action of control.

A later type of front cover (04721R) has the bracket 12077 incorporated as lugs on

‘the front and the front cover assembly is fixed to the geu‘ case with 4 srews(1587)

Check mesh of gear (B90) and logcation of dowels, Push clutch control shaft through
the 2 holes in the <front cover assembly, screw end of shaft into the 1link on the
olutch lever assembly (025176), screw on locking mut (12087) push eir-elip (16184)
into the groove provided on the eluteh control shaft. Check free action.




As B further modification the ecirelip will be found assembled to the oontrol shaft
about an inch and a quarter from the contrel knob,

te operating Lever No. 968 Fig, 1, over the end of the shaft on the gate oper-
i i%?g; %:ver gam, :id fasten 4in place with fillister head serew No, 971, gerev £il-
lister head serew No, 2914 into the front of the lug to loeck the eccentric bushing.

¢) The eccentric bushing of this mssembly provides the necessary means of adjusting
; the gate for proper setting of the film channel. Detailed sxplanation of this setting
is covered in paragraph b of Fipal Adjustment section.

(d) The assembly of idler gear No. 890 to the 1lug on the inside of the front cover is
erformed by installing the idler gear over idler gear shaft No. 891 and placing
?IB} ball bearings No, 6715 into the race thus formed. Paock with grease, Lay the
washer NWo, 11713 over the shaft and on top of the gear. Carefully assemble these
parts, and fasten into place with fillister head screws No. 1l12. The didler gear

‘ must revolve freely.
(e) Fasten the complete front cover assembly No, O4206R (figure 1), to the gear case
with (4) oval head screms FNo,., 1587, The eolutch remote control assembly No,03575
is held in plaece by the (2) upper screws.

(7) ASSEMBLE CLUTCH LEVER TO GEAR CASE

(a) Insert the roller end of clutch lever assembly No, M025033, (figure 1), into its place
on the side of the gear case casting.

(b) Place eccentrie cluteh lever stud No, 5636 into the hole in the side of ecasting,
and through the ecluteh lever. Lock in place with fillister head screw No. 58639.
Adjustment of the eccentrie is made later. See paragraph d of Final Adjustment,

(8) ASSEMBELE AND INSTAL LENS CARRIZR

(a) Place lens retaining b8ll No, 145, (figure 1), into the tapered hole on top of the
lens carrier, and clamp into place with spring No. 5618 and fillister head screw
No. 5148.

(b) The 1lens lock FNo. 03037 should be screwed firmly in place so that the kmurled ad-
Justing mut ean be turned withcut the lems loek coming loose,

(L

(c) Assemble the pressure plate carrier No, 12719 to the lens ecarrier with (2) press-
ure plate adjustment nuts No. 11795 and (2) fillister head screws No. 12075. The

adjustment nuts are eccentric and are used to properly centre the pressure plate
in relation to the aperture plate,

(d) Remove film guides No. 11761, (figure 2), from the first and second sprockets,
Ihey were installed for adjustment of sprocket shaft.

(e) Place the gate operating bloek No. 5160, (figure 1), into the milled slide on the
back of the 1lens carrier. Note +that one side of this bloek has rounded corners.
The block should be placed into the slide so that the rounded corners rest against
the lens carrier casting.

(f) Lay lens carrier assembly and the gate operating Block No. 5160 into the mill ed
channel of the gear case so that the hole 4in the gate operating block engages the
stud on the plate &and shaft assembly. Place the two lems earrier retainsrs No,
11799 in position so that the three prongs on the edge of each retainer hold the
lens carrier in place, Fasten in place with (4) pilot sorews No, 15203,

(9) INSTAL AND ADJUST FIIM GUIDES

(a) The film guides No, 11761, (figure 2), are held in place below the upper sprocket
. and above the lower sprocket by £illister head sorews No. 7493 SRR

(b) The clearance between the film guide and the sprocket should be from .0l2 to .0l4
inches, and under no eircumstances should it be set at less than the ,012 inch
minimum. To adjust, loosen the two screws that hold the film guide in place, and
8lip the gauge (5-15638-N4), (figure 10), around the sprocket so that the thin edge
Of the gauge (curved to fit the contour of the sprocket) rests between the should-

er of the film guide ahd the edge of th rocket. Press the 1 de
the gauge and tighten the aoraws.ds s R, gl

b. REASSEMBLE MOTOR, GOVERNOR, BLOWER HOUSING, AND LAMP HOUSE
(1) INSTAL GOVERNOR RESISTOR

(a) Slip the governor resistor No. 13982 and Insulati
0. ng Sleeve No, M50093, (figure 3
the resistor clamp No. 13983 and then lay it in place in the rlminisucut-ot]xt ;::E

tion of the lower fin, inside t t .
Ry . de the motor housing. FKasten in place dth fillister, head

- O -




(b) Bring the lead wires forward, aml lay the wires nagalnst the inner surface of the

motor housing; one wire on one side, the other wire on the opposite alde of the
hous ing.

(0) The lead wires will be conneoted after the motor has been assembled,

(2) INSTAL MOTOR FIFLD AND MOIOR IND CAP ASSEMBLY (See Pigure 3).

(a)
()

(o)

(a)

Serew the 4 field retaining studs (5200) into the 4 holes inside ths motor housing.

Insert the 3 field coil 1leads into the special outlet channel in the front of the
lamphouse casting; &t the same time lead the 4 leads from the end oap aga embly
through the same channel, thus, there will be 7 leads in all to be earefully pulled
through togethe r,

The motor fields (15244) should be oarefully guided into place over the retaining
studs and clamped in position by 4 nuts (5201Y.

The complete motor end cap assembly should be left hanging sufficiently loose for
the armature to be passed through the field tunnel and the front bearing, after the
fields have been fixed and the motor end cap is ready to be clamped into position,

(3) INSTAL ARMATURE SHAFT FRONT BEARING

(a)

(b)
(e)

If during disassembly, it was found necessary to remove the front armature shaft
bearing No, 2347 (figure 3), from the front armature bearing seat, the new race
should be carefully pressed or tapped into place so that it seats evenly and is not til-
ted.

Thoroughly grease the bearing,

Use a spanner wrench which fits the (2) slots in top of the bearing retainer. Na
12762 and tighten it securely.

(4) INSTAL ARMATURE

(a)

(b)

(c)

(a)

(e)

Before assembling armature No, 16199 (figure 3), into the motor housing, check
to see that all the field and resistor wires are clear and properly placed, so
there is no possibility of their rubbing on the armature.

Insert the long (threaded) end of the armture shaft through the motor field, and
the front armature shaft bearing. Place spacer No. 10350 over the back end of the
armature shaft (next to the commutator).

Again check to see that all the wires are clear of the armature,

Plaee the brush holder assembly on to the motor housing, ensuring that the two re=-
sistor leads are left sticking through ready to be soldered, rasten the assembly
to the motor housing with 4 screws (9718), Solder 1 resistor lead to the governor
brush holder farthest from the centre and one raesistor lead to the brush holder
nearest the centre.

The (2) resistor leed wires, and the (2) motor field wires are all pulled through
the openings in the brush holder housing.

(5) INSTAL BLOWER FAN ASSIMBLY

(a)

(v)

(e)

(a)

(o)

Place spacer No, 5692, (figure 4), on the armature shaft until it rests agaimst
the front armature shaft bearing, then place star-shaped spring washer No. 5162 on
the shaft so the (6) prongs Iili press against the inside surface of the fan when
it is assembled intc place.

Note that the dowel screw hole in the armature shaft is ocounter bored. Place blower
fan No, 04883 on the shaft so the large diameter of the hole in the shaft is
ri.s:lbl; tg;zugh the hole in the hub of the fan, Fasten the fan into place with dowel
screw No, .

After the dowel screw has been screwed firmly into place, lay the hub of the fan
on & solid block, to avoid the possibility of bending the armature shaft, and
ecarefully stake the edge of the screw hole over the head of the dowel serew. This
will eliminate any possibility of the screw working loosa,

Place lock washer No, 10390, (figure 3), over the rear end of the armature shaft
next to the bearing in brush holder housing, and screw the hexagon Nut No., 9177
on to the shaft. Now, hold the hub of the fan with a pair of pliers, and tighten
the mut seeurely, Under no circumstances, should the armature shaft be gripped with
the pliers, as even the slightest burr will affeect the operation of the eclutch

With the hexagon nut secursly tightened, at least two of the prongs on the lock

‘washer should be bent up against the sides of the nut to prevent it frow coming loose.




(6) 1RSTAL MOTOR BHUSHES

(a)

12018, (figare 3), and brosh sprine Fo, 12909 into the
sguars hols of the brush holder., 1f the brush (s not new, bhe sure the concave
sontact surface of the trush will fit the eurve of the oommmtator, The brush and
the apring are held im place w»ith motor prosh eap Mo, 11888 (figure 3),

Ineert motor brash WNo,

(7) ASSEMBLE AND INST LOWER HOUS 1NG

(n)

(v)

(e)

Place safety eslmtter guide Fo. 5247 (figure 4), in its position on the blower

bousing, and Tasten with (2) screws No, 5248,

Place safsty shmtter No, 03927 into {ts channel in the blowar houwsl ng, and engage

the small right-angle hook on the ehutter with the safety shutter guide. Toe
safety shutter must slide up and down freely in the channel, and not stick or bind
¢lose in order to prevent an &>

at any point, {he shutter also must fit fairly
cessive mmount of air from escaping along the sides. rhis would
to operate sluggishly.

cause the simtler

Directly above the fire shutter channel and beneath the pilot light unit, en &d-
Jjusting sorew No. 5893, (figure 4), is located t0 facilitate the operating adjustmsnot
of the shutter, An added air vent is drilled from the front of blawer housing and
{nterseots the sersw hole whieh is drilled from the top of housing. In turning
the sorew sither up or down, the flow of air to the fire shutter can be oontrolled
by either permitting part of the air from ohannel to escape when the sorew is
partly removed or by sealing the hole with the screw and allowing it the air toact

i{nst the shutter. The correct opsration of gafety shutter 1is explained under p&r-
agraph 4 of the section on Final Adjustments,

(e) Serew the (2) pilot light fastening studs No. 11116 (figure 4), 4into the holes on
top of the blower housing, directly above the fire shutter channel.

(£) Insert the (2) lead wires of the contaet block No. 03085R between the two pilot
light fastening =studs. Coil smring No, 11118 should be placed in the hole o=z
the underside of the contact block.

(g) The two pilot 1light lead wires must be pressed together the top (inside) of the
blower housing and 4inserted into the slot through the bottom of motor housing.
Where the two pilot 1ight lead wires pass through the blower housing, they must
be formed and placed so that they will not come in contact with the blower fan.

(n) Be oareful to avoid damaging the fire shutter when placing the blower and motor
housing together, Line the units up 80 tbhat the dowel hole in the motor housing
lines up with the dowel pin No, 5173 in the blower housing. Use the (2) £illister-
nead serews No. 5212, (figure 65. one on each side of condenser opening, and (4) £il-
lister head screws No. 5211, (figure 3), arcund the motor housing, to fasten the two
units together.

(8) ASSEMBLE AND I 0T LIGHT
{(a) Place light socket No, 987, (figure 4), into socket tube No. 11120 so that the

threaded end of the socket extends through the hole in the rear of the tubs, and
the extrusions on the inside of the tube engage the slots in the rear end of the
light socket, This holds the (2) terminal screws, located on the side of the
socket, in & verticel position, as required, Serew round nut No. 986 onto the
rear end of the socket until it holds the units secursly together.

(b) Assemble friction spﬂng 1!0. 985 into the groove on the outer surface at the fromt
b

(e)
(a)

(e)

(£)

of the socket tube, g spring supplies the friotion which prevents the pilot
1ight from moving in &and out teo rreely, Sometimes it may be necessary to spread
the spring in order to obtsin tle tension required.

Serew the echrome-plated 1light cover No. 11119 onto the front end of the soocket tube.

Compress friction spring, end slide the assembly into pilot light housing Neo. 11123R so
thet the long slot in the socket tube faces up.

From the top of the pilot light housing, sorew No. 11114 into the casting making
certain that the end of the screw engages the slot along the top of the socket tube.his
acts as & guide for the in-apd-out movement of the pilot light.

Lay the pilot 1ight assembly over the oountact blook, and look it in place with (2)
headless :.t ura:g No, ull'!,lﬂmo 4). : . :

(9) INSTAL GOVERNGR (See Figs. 3 & 5).

(a)

(v)

Assemble 3 Governor Brushes (4664), ensuring free movement in holders,

S1ip governor No. 9428 onto the end of armature shaft, Ag the take-up drive mech-
anism in the governor cap is driven from the governor, it is necess that the
governor be located on the end of armature shaft so there is a space 39/64 of an
inch between the back of the governor and the rim on motor cap against which the gow
ernor cap seats,
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(o)

The governor must also ran true to within ,002 of an ineh, ©This means that when
the governor is rTaunning, 1t must not weave more than the ,003-ireh. By loosening
the set sorews in the lub of the governor, amd slightly revolving the governor an
the shaft, any weave or run-out can be eliminated.

(10) ASSEMBLE AND INSTAL GOVIRNOR CAP

(n)

()

(o)

(a)

(e)

(1)

(g)

(n)

(1)

(1)

(x)

(1)

Plagce tufncl worm wheel No, 14864 (flgure 3), on shaft and pin assembly No,04454R so
the slot in one end of the gear engages the pin 1in the large diamatar of the shaft,

Insert these two parts into the governor cap until a beari seat is formed be~-
tween the large diameter of the shaft and the cap casting. n?’].acq (26) steel ball
bearings No. 6716 in this seat anl pack with bearing gresse, Then slip the ahaft
the remainder of the way into the cap, Carefully hold the shaft in place and in-
vert the oap 80 that the other end of the shaft is accessible.

Replace the same mumber of shims No., 10555 that were removed during disassembly,
More can be added later if needed to eliminate end play.

Assemble thrust spring washer No, 15003 lay 35 steel balls around treck and ass-
emble oconed collar No., 14862 by compressing the thrust spring as tight as poss-

idle (by band) and tighten 2 Allen set screws with a 2BA Allen Key, Finally push
home the dust cover No. 14863,

Again, invert governor cap so that take-up pulley No. 10540 can be assembled.
Place the pulley over the end of the shaft amd lay (18) roller bearings No.5495
between the inner diameter of the pulley and the shaft, O0il thoroughly.

Lay eluteh bell retainer No. 10749 into the clutch seat of the take-up pulley,and
place clutch cam No. 5514 into the centre of the ball retainer, Note that one
side of the cluteh cam has a slightly raised centre surface. It is most important
that this surface be laid downward against the cluteh ball retainer. TUnder no

circumstances must the raised surface face outward, because the action of the
take-up would be reversed.

Lay one steel ball bearing No. 5238 into each of the three sets of upright fingers
of the eluteh ball retainer, and place compression spring No. 10750 into the slct
in the cluteh cam. All clutech parts should be sparingly oiled,

Place reel drive clutech cover No. 12864 over the clutch assembly, and screw f£ill -
ister head screw No. 5239 into the end of the shaft,

Lay the 6 mm, bearing No. 2464 into the bearing seat at the extreme rear end of the
cap. PFlace felt washer No. 10547 on worm shaft and drive blade assembly No. 02794;
grease the shaft freely with bearing grease, and assemble into place from the in
side of the cap. Securely hold the worm shaft, and screw fillister head serew No.
6129 into the rear end of the worm shaft, ''he rear bearing should be packed with
ball bearing grease, &nd & spammer wrench, fitting the two holes in round black,
speciel mut, No. 10554, can be used to serew the speeial mut into place.

The entire take-up mechanism, exclusive of the cluteh, should be packed in bear-
ing greese, A grease gun can be used to <force the grease in around the gears
and the bearings, Forece the grease through the hole on top of the cap until it
comes out at the end of the shaft., Carefully wipe off all excess grease, and
sezl the greese hole with screw No. 10551,

Place the governor cap into position over the governor so that the drive pin on
the shaft inside the cap engages one of the (2) holes in the steel surface of
the governor, These iwo holes are adjacent to the centre bushing of the govermom

Fasten the governor cap assembly No, 02789, (figure 5), securely in place with (2)
fillister heed screws No. 10349,

(11) ASSEMBLE TFRMINAL BOX, TAMP HOUSE COVER AND AIR CIRCULATING TUEE

(a)

(v)

(e)
(a)

{e)

Place terminal box No, MO25201, (figure 4), in position right sgeinst the bottom
of the lamp housing, Fasten in place with three fillister head screws No. 5211.

The wiring diagrem, (figure 19), should be used to supplement the following instrue-
tions. It is absolutely necesséry that the wires be attached to the proper ter-

minals as shewn, because an incorrect connection may result in serious damsge to the
equipment .

Serew lamp lock screw No, 01846 (figure 5), into the bottom of the terminal box.
Insert the air circulating tube No, 03941, (figure 4), into the lamp-housing from the
top so that the two projections on top of the tube ti'.t into the slots on top of the
lamp-housing &nd the round hole on the side is toward the reflector. Check to see
that the tube is seated all the way.

Place lamp uownu® cover No. 13428, on top of the lamp housing, and fasten in place
with (2) filiister ho2d screws No, 5212,
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C.

(12) ASSEMBLE CLUTCH MECHANISM

(a)
(v)
(e)
(a)
(e)

()

(g)

(n)

(1)

Place motor pinion washer No. 5193 (figure 4), over the end of the armature
shaft and against the hudb of the fan.

Plage motor pinion gear WNo., 9207 on the shaft so that the flat end of the gear is
toward the fan,

Place a very small amount of bearing grease in the space between the inside sur-
face of the pinion gear and shaft, Aggemble (21) roller bearings No. 9208 into
this space so that they completely enoirele the shaft,

No other oil or grease should be applied to the pinion gear assembly.

Lay another motor pinion washer No, 5192 over the end of the shaft so that it rests ag-
ainst the pinion gear No. 9207,

To insure the correct operation of the olutch, 1t is necessary that the following
adjustment be made, Serew the eluteh Jaw adjusting nut No, 01083 over the end of
the shaft as far ag possible so0 that the pinion gear and friction dises are lock-
ed in place, The adjusting nmut should then be unserewed from one to one and one=-
fourth turns, until the slots in the adjusting nut line up with +the slots inm
the end of the shaft, Under no circumstances should the adjusting out be umscrew-
ed more than one and one-fourth full turrs or less than one turn.

Assemble the (4) cluteh Jjaws No, 5188 into place, !Ihe small hooked erd of the jaw
Tits under the ring of the adjusting nut, and the under side of the Jjaw extends
through the slot in the adjusting nut aml into the slot in the armsture shaft,

Place motor clutech spring and roller assembly No, 02202 in position ower the clutch jass
so that the rollers on the spring engage the eclutech Jaws,

By pressing the cluteh pin in as far as it will go, the cluteh Jaws are fore-
ed outward, thus releasing the pressure against the pinion gear, and &allowing it to
turn Iresly on the shaft. When the eluteh pin is pulled part way out, pressure is
ggain exerted against the pinion gear, loeking it to the shaft,

(13) ASSEMBLE MOTOR ASSEMBLY AND LAMP HOUSING

(a)

(v)

(e)

()

(e)

Carefully place the gear ecase assembly No., MO25177, (figure 5), into position on the
face of the lamphouse and motor assembly No. M025202 (hospitalized) so that the dow-
el pin on the elutch side of the gear case engages the corresponding hole in the blower
hous ing.

Inasmuch as the fibre counter gear and the motor pinion gear must be meshed when
the gear case is assembled to the blower housing, care must be taken that the
teeth of the Zfibre gear are not damaged during the assembly. At no time is it
necessary to force the gear case into place, and under no circumstances should
it be done. In the event that some di1fficulty is encountered making the assembly, the
gear cese should be carefully moved to mesh the fibre gear and plonion gear, At the ssme
time, move the clutch lever back amd forth so it engages the clutch operating pin.

When the dowel pin in the gear case casting has been fitted into the hole inthe
blower housing, it 1s certain that the fibre and pinion gears are probably meshed
and that the gear case 15 in 1its correct position, Fasten the units together with
fi1lister head serew No, 5266, (figure 5),

Fasten the cluteh lever spring No, 570 into place with fillister head screw No.
873, This serew also holds the gear case to the blower housing. ‘he cluteh lever
spri bears against the clutech lever, and holds it flat against the air ventam
the side of the gear case.

The (2) large head fillister head screws No. 5267, (figure 5), are used to hold
the guide rail No. 5641 and the aperture plate No, 11852 in place, &and to secure the
gear case to the blower housing. Place the (2) sapacing washers No, 4258 into
the large holes at the outside corners of the aperture plate, and lay the film
guide along the edge of the aperture plate, Press the guiaa rail inwards se
that the fingers of the rail rest against the inside edge of the slots in aper-
turs plate., Screw the (2) large head screws firmly into place.

(f) The aperture plate should move up and down when the framing knod No. 03464 is
turned, ‘'he spacing washers No, 4258 are used to prevent the aperture plate from
binding when the sorews which hold the film guide rail in place are tight.

SOUND HEAD
(1) As LFT AND FLYWHEEL
(2) Extreme care must be used to prevant any dirt lodging in the 6 mm radial bearing

No, 12246, (figure 2). 1If the bearing does not revolve freely, wash the bearing in
spirit. lubricate with very light oil.
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(b)

(o)

(a)

Insert the end of the sound drum shaft No., 04169, (figure 2), through the opening
in the trront of the base casting, aml elip flywheel No, 17348 over the end of the shaft,
Lock the flywheel securely to the shaft with hexagon nut No. 10214, Insert the end of
the shaft into the radial bearing previounsly imtalled.

The collar (bearing support) on the sound drum end of the shaft 1s fastened to
the casting with f:&] fillister head sorews No, 5266, (figure 2). One of these
serews 81so holds the light ocontrol shield No, 12146 in position. This shield
prevents extraneous 1light from striking the photo ocell, and should be adjusted so
that it does not intercept the scanning beam,

Properly assembled, the sound drum and shaft must revolve with absoluts fresdom
and with no high spots or indications of sluggishness, It must be perfectly balanced

(2) ASSEMBLE THIRD SPROCKET GEAR, SPROCKET, AND SPROCKLT GUARD

(a)

(v)

(e)

(a)

(e)

(£)

(&)

(n)

Place the end of sprockst shaft No, 11758, (figure 2), through the hole in the
front side of the oasting., Assemble sprocket drive gear No, 11867, (figure 2), on
the shaft, from the inside of the sound head. Next, place Washer No.11147 over the
end of +the shaft 4into the hole in the cast boss. 'he flat surface on the side of
the shaft, must face up so that Allen set screw No, 11268 engages the flat surface,
The set sorew can be screwed down, using & 2BA Allen Key to prevent the shaft fraom
turning, but the serew must be left temporarily loose enough so that the shaft can be
adjusted in or out., 0il the sprocket shaft.

The next step is to instal film guide Na. 11761 (figure 2), using (2) sorews No. 7493
to fasten it in place,

In order to adjust the sprocket shaft correctly, it 1s necessary that a special
serviee tool be wused (S-15177-N1-N2) (Figs. 10 & 12]. Place the plug gauge (s-1a77-1)
on the shaft and press it against the shoulder of the guide, (Figure 12) indicates
the correct method of using the tools for adjusting the sprocket shaft on the gear
case; they are used in exactly the same msnner on the sound head, Secrew adjusting
serew (S-15177-N2) into the end of the sprocket shaft until the large diameter of
the shaft is Plush with the outer surface of the plug gauge (S-15177-N1). This locates
the shaft so that when the sprocket is assembled, the position of the sprocket will
be in correct relation to the film guids.

Once the setting is attained, the sprocket shaft should be securely locked in
place with Allen set screw Wno, 11268, Remove the gauges from the shaft,

Place sprocket assembly cone (S5-15177-F3) (figure 12), over the end of the sproc-
ket sheft, Oil the sprocket shaft, and slip thrust washer No. 6419, (figure 2},
and spacer washer No. 13499 on the shatt, Saturate the felt oiler on the in=-
gide of sprocket No., 02461 with oil, and glip the sprocket over the cone and on to the
shaft. ‘'he cone prevents damage to the felt oiler. Remove the sprocket assembly

cone,

Place sprocket guard No, 04946, (figure 2), and spring No, 16243 and spacer No,
16244 in position on the end of the shaft and fasten in place with fillister head
serew No. 11757, Place the guard in a vertical position. The spring supplies the nec-
essary tension to close the guard automatically. Note that the screw has an o0il hdle
through whieh the felt inside the sprocket may be oiled.

The elearance between the film guide and the sprocket should be from .012 to .0l4
of an ineh &nd under no circumstances should it be set at less than the ,0l2inch
minimum, ‘Yo adjust, loosen the (2) sorews No., 7493 (Fig., 2), which hold film
guide No, 11761 4n place, and slip special gauge (5-15638-N4) Fig. 13, around the
third sf ket s8¢ that the thin edge of the gauge (curved to fit the contour of the
film guide), &and the sound track edge of the sprocket press the film guide against
the gauge, and securely tighten the two screws. (Figure 13) shews the correct meth-
od of using the special gauge (S-15638-N4),

Place & ,002-ineh shim (S5-15177-N4) (Figs. 10 & 12) between the back of the hubd of
sprocket drive gear No, 11867 (figure 2], and washer No, 11147. Then tighten the (2)
headless set screws No, 11859, located in the hub of the gear, with a 2BA Allen
Key, thus 1locking the gear to the sprocket, These two screws should be tightened &
litile et & time to avoid binding., HRemove the ,002 shim., The sprocket and gear
must revolve freely and evenly. This is imperative to obtain satisfactory sound
The use of the .002-inch shim is clearly shewn in (figure 12), It 1s used in the
game manner during this operation,

(3) INSTAL MOTCR AND GEAR CASE ASSEMBLY ON SCUKD HEAD (Figure 5).

(a)

Place the motor and gear case assembly on the sound head so that the (2) dowel pins en-
gage the (2) dowel holes in the bottom of the gear case, Ouemlﬂ hold the assembly to-
gether, and screw the (3) screws No. 21796 with lock washers No, 12661 into the gear cam
from the inside of the sound head.
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(b) The serews No, M5O0289 and Washer M 50290 are sorawed in to erdleap casting thmugh the
soundhead sasting, T™hie helpe to support ard hold aseesmblies together, When thie is
dona, all the wires from the mo'or aspembly will externd into the sound head where they
oAan be econnected to their proper terminale,

(4) ASSEMBLE EXCITER LAMP SOCKET
(a) The whols of the sxoiter lamp lead (025121) containe the washer (10598)and eompression
spring (M 50408) (Fig, £) and should be referred to as & completely assembled unit whieh
is Just dAropped into the sxeiter lamp holder. Check for free movemernt .,

(5) ASSEMELY OF SNUEEER (See Fig. 2).

(a) Assemble sorew (14849) through roller (02247) and bracket (17310) into shaft (17x9
ensuring that the raised portion of the bracket rests in the out away on the shaft
3 (17209), Drop the clamp ring (%414) (polished side towards roller) over the shaft (17209),
drop the smring (9412) over the shaft (17309) drop the cover (9415) over the spring
5 ‘ (9412) wsecurs the ocover through the centre to the shaft with the sorew (9178), Assem—
ble seoond sorew (14849) through the roller (02247) screw into the bracket (17210) and

lock with mut (12087).

(b) Aspemble snubber Unit (05551) (Fig. 5) onto soundhead
Top @ 8pring cover . e sta zer assembly through the hole in the

soundhead immediately under the aound/silent switeh with the extended roller towards toe
flywheel, Secure the snubber to the soundhead with 3 screws (5266). Whilst the snubter
is being clamped to the soundhead the spring cover protruding through the inside of
the soundhead casting should be rotated as hard as it will go in & clockwise direct-

tiom. This will ensure that the snubber is roughly under tension ecorrectly. Cheek
that rollers are free,

L Bk i A b

(6) INSTAL ROLLFR YOKE AND ARM ASSEMBLY (OSCILLATCRY STABILIZER)

(a) Place torsion spring pilet Ko, 12514, (figure 2), 4in the hole (on inside) in the arm of
the roller yoke and arm assembly No. 03690,

(b) Place torsion epring No. 12504 in the arm so that the front emd fits 4in the hole 4in
the knmurled collar, and the other end extends around the pilot,

(e) Place this assembly on the mounting stud, No. 12511, (as shewn in (figure 2), and
tighten the (2) set serews in the knurled collar so that the stabilizer is secured to
the stud.

(d) See paragraph h of the Fipal Adjustment section for correct setting of the rollar yoke
and arm assembly.

d. ASSEMELE 45-MM to 50 MM, CONDENSER

(1) The 45-mw to 50-mm. condenser No. 01847, (figure 5), consists of two separate lenses
one of 45-mm focus, and the other of 50-mm focus. The only way they can be identified
is by the curvature of the lems. A4ll the lenses should be clearly labelled to avoid
confusion when in stock or when removed from the holder. In the event that they do
become mixed, each lens can be identified by gauging the distance from the flat side
of the lens directly through the centre of the lens to the peak of its ourvature. A
mierometer can be used to do the gauging, but extreme care must be exsrcisad so that
the lenses are not soratched. The § lens No, 5306 (figure 4), will gauge .175
minus ,008) inmch, The 45-mm lens No, 6926 will gauge ,195 lplnn]mima .010) ineh,

(2) To assemble, lay 45-mm condenser lems No, 6926 on the shoulder inside condenser hol=
der No. 1561 so that the flat side of the lens faces outward.

(2) Lay spacer No, 1369 on top of the lens, and lay the 50-mm oondenser lems No. 5306 on tQ
I of the spacer s0 tlmt the flat surface of the lens faces outward,

. (4) Serew lens retainer No, 5866 into the holder until it rests against the oondenser

lens, aml then, back off this retainer from 1/8 to 1/4 turn (measured around oircumfereme
:rhri h to allow for expansion, Stake the edge of the holder into the (2) slots of
re ner,

LD e, DD LA et LA Ly

(1) The relay condenser ho, 0500, (figure 5), consists of one lens No. 8066, and is held
in holder by retaining spring No bﬁi. The curvature of both surfaces is the same,

f. ERONI AND REAR SPOOL ARM HOLDERS

(1) These components are jig assembled to emsure perfect aligmment of belts and film be-
tween the Case and the FProjector and their position is quite oritical, IT IS REOM
MENDED THAT THESE SHOULD NOT BE REMOVED,

g. ASSEMELE COMPLETE TILT KNOB (Figurs 7).

(1) Place end of tilt rack (11168) with tagred hole into milled cut out im bar foot (26911)
80 that the teeth in the rack are at to bar foot, Assemble with bolt (11649) an
washer 26923. Assemble 2 rubber feet (26903) to bottom of bar foot with 2 bolts (26902),
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(2)
(3)

(4)

(5)

(6)

(m

(8)

(9)

(10)

Assemble front projector mtmni.inf support (26907) to bracket (26912), using 4 rubber
washers (26906) £ spacers (26905) 2 washers (WAS 514,) and 2 bolte (26909),

Place the entire asgembly in position imside front of cmse and secure with 4
bolts (SCR1/4166) and 4 cup washere (WAC.3/2),

Place washer (11170) over pinion bearing (03114) aml insert pinion bearing into
9/16" hole in front of case, and sorew into bracket (26912), (Note: this 1s a
left-hand thread).

The friotion cup 4s 1ined with cork. Lay the brass band (10726) into the frio-
tion eup 80 that the gap is at the top. The blade spring (112682) is closed %o tie
shape of a 'U' and inserted into the frietion ocup with the open end of the 'U'fao~
ing upwards, plaocing additional temsion on the friction band.

Assemble the tilt rack and foot assembly through the bottom of the case, passing
through the two square holes in the bracket (26912), The teeth in the t1lt rack
should be facing the door apertures.

Place pinion assembly (03115) into pinion bearing (03114) so that the teeth engage
with the tilt raok, and pin rests between the ends of the friction band.

Insert pilot sorew (10739) into inion beari This engages into the groove in
pinion assembly. . ot g

Place domed washer (6182) over end of pinion assembly, with the outside of the dame
against the shoulder of the pinion,

Place knob assembly (02832) over pinion bearing assembly, so that the 2 pins on the
outside of the knob straddle the 2 ends of the brass friction band. Screw hexagon
nut (10738) on to end of pinion, thus locking the whole assembly.

h. ASSEMBLY REAR PROJECTOR MOUNTING SUPPCORT INTO CARRYING CASE

(1)

Assemble rear projector mounti support No. 26904, (figure 7) into the rear (in-
side) of carrying case usin? (2] rubber mountings No. 26906 (2) spacers No,26905,
(2) washers No. WAS 514 and (2) fillister head screws No. 26909.

i. IFSTAL PROJECTOR IN CASE

(1)

(2)

I+ will be found that it is easier +to get the projector into the case when the
back end is inserted first and the mechine is brought back against the inside of
the case to allow clearance for the front end of the projector.

Place the projector assembly so the screw holes in each corner of the base are over
the screw holes in the support brackets No. 26910 & 26907; then, fasten in place
with (4) fillister head screws No, M50480 and Washers No, M50290, (figure 7). Screw

up tight.

j. INSTAL AMPLIFIER

(1)
(2)

(2)

(4)

Turn the ecase and projector assembly on its side as shewn in (figure 20).

See that all amplifier valves are firmly seated in their sockets in the ampli-
fier.

First, place the front end of the amplifier 4into the sound head; then, seat the
back end into plece., Insert the exciter lamp lead into the socket on the ampli-

fier,
Fasten in place with four knurled head screws No. 12823, (Figure 15),

k. FRONT ARM ASSEMPLY (Figure 6).

(1)

Push oilite bush (17183) into the hole in the casting (16939) and seoure with the
screw (17182), Ensure that the screw enters the hole in the oilite bush, and does
not clamp down on same, Assemble washer (17184) onto spool spindle (01138) and push
the shaft of the spool spindle through the oilite bush. Assemble thrust washer
(17897) to the shaft protruding through the oilite, secure the shaft in the oilite
with the split washer (1375). Place shims (1367) as required, and place the pull-
ey (M50258) with the counter bore side uppermost over the shaft assembling the 18
rollers (5495) between the pulley (M50358) and the shaft of the spool spindle (M138)
o0iling lightly, Place the ball retainer (10749) into the counter bore of the pulley
{M503568) with the extrusions uppermost. Place the clutch cam (5514) over the 2 flats
on the end of the spool spindle shaft with the 3 cam faces tapering or thinning
in & clockwise direction and the elongated hole accepting the extrusion on the
ball retainer plate (10749). Drop 1 ball (5238) into each of the 3 cam faces on
the cam plate (5514) being sure that each ball is held between the two extruded ears,
Put & few spots of oil on each cam face, Place phosphor bronze shim (15582) cver
the cam plate, if required and place the cover (12864) over the assembly and sec-
ure with the sorew (5239)
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(1) Place a layer of bearing gremse on the ball race imeide the large rewind pulley and

(2)

(3)

race assembly No, 03447, (figure 6), and lay (19) ball bearings No, 5238 around the
shaft., Lay to one side, Also grease bearing seat of bearing retaining ring Fo,
11474 apd place (19) more of the no. 5228 bearings into the grease, Suffieient
grease muet be used to hold the bearings in place during asaembly.

Assemble rewind pulley and race assembly No., 03447 and take-up arm assembly No,
114B81R together 80 the ball bearings on the inaide of the pulley rest against the
bearing seat in the take-up arm, Hold together, and nscrew bearing retaining ring
No, 11474 (with balls) on to the end of the shatt, OSerew down until the bearings
rest against the bearing race in the take-up arm casting; then, back up the retain-
ing ring about one-quarter turn to allow clearance for the free operation of all par~
te, Serew hexagon mut No, 11475 on to the end of the shaft and against the retainkg
ring. The rut must be tightened securely s0 the retainirg ring 18 locked firmly in
place,

Lay rewind gear No. 11463 over the eni of the shaft, fitting 1t to the shafi; then
fasten securely with fillister head screw No, 9178,

(4) A1l parts must operate freely and evenly.

ASSEMBLE TAKE-UP ARM TO REAR REEL ARM

(1) The complete take-up assembly is assembled to the complete rear arm essembly by means

of the hinge pin No, 11468R Fig., 6. This pin is a press fit,

(2) Place fabric take-up belt No. 11478 over the take-up drive pulley, and the rewind

pulley assembly.

ASSEMBLE REAR ARM (Fig. 6).

(1) Assemble rewind lock lever (03446) to casting (05317R) with screw (11470). This

screw acts as a hinge pin as well as a means of securing the lever to the casting.
The pin pressed into (05317R) protrudes into the elongated hole of the loek lever
(03446) and acts as & limit pin. One end of the coil spring (11466) is trapped
under the limit pin, the other end being trapped under the small spigot riveted
to the lock lever, With the screw (11470) tight and the spring (11466) in pos-
ition, the lock lever assembly should have a free spring action when depressed, Ass-
emble the pulley (04523) into the casting (05317R), As this pulley is entered into
the hole the tufnol brake pad (12129) with its compression spring (12128) should
be trapped between the inside flange of the pulley and the counter bore in the cas—
ting (05317R) When the pulley has been completely entered 1lay the assembly downan
the table with the pulley shaft uppermost and assemble the 16 steel rollers (11471)
applying a few spots of projector oil. Take the bearing ring (11472) and lightly
drift into position over the rollers, The object of this ring is to ensure that the
rollers will remain in position, The last operation is to screw the large pulley
(11462) intoc the shaft of the pulley (04523) remembering that this pulley and shaft
heve & left-hand thread., Sorew oil plug (16941) into the top of the casting.

INSTAL TAKE-UFP AND REVERSE BELTS
(1) Insert Reverse belt No. 12830 (figure 5), and take-up belt No. 21898, into their

respective positions and econnect each into an endless loop, The reverse bell goes

through the arm holder, down into the gear case where it loops itself around and

out agein, The take-up belt goes through the rear spool arm holder, loops around

::;dtaka-np pulley on the governor cap &and comes back out through the reel amm
er.
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4 - tain adjust-

1) It is important that the projector be carefully tested, and that ocer
: ments tg various ocomponents be made upon oompletion of repairs which have inolud-
ed any dissssembly and resssembly. Pesides the following specific adjustments,
the final inspection of a repaired machine should inoclude the running of a spocl of

sound reprodustion.

ADJUST PRESSURE PLATE

(1) The outer edge of the pressure plate No. 11796, (figure 1) 1s slotted in order to

provide olearance for the shuttle teetH; therefore, it 1s neceesary to centre the
plate so the shuttle teeth will not strike either side of the slot. Thies adjustment
can be made during assembly. The pressure plate 1is a part of Assembly No. 037288

(Tigure 5). "

(2) Close the gate so the pressure plate rests on the aperture plate. Signt slong the
£1lm chennel, and turn the band setting knob so the shuttle makes a full stroke.
The shuttle teeth should be centred in the slot in the pressure plate.

(3) The position of the pressure plate can be adjusted by 1inserting a screwdriver
through the lens carrier, and loosening the (2) screws so the pressure plate carrier
can be shifted to the left or to the right, as required. Tighten the screw when the

adjustment is correct.

(4) A further adjustment to insure the proper tension on the film is elso required.
This adjustment ocan be made only after the gear case has been securely fastened to

the blower housing and all screws securely tightened.
(5) Close the gate by moving the gate lever down as far as it will go.

(6) Loosen the locking screw No. 3914, (figure 1), located in the front side of Ilug
on front plete, in which the gete operating lever pivots. With an oven end wrench
(5-10808-F1) (figures 10 & 13) turn the hexagon mut, which is part of an eccentric bushing and which
controls the position of the 1lens carrier, until the gate shoe just comes in con-
taect with the sperture plate. Observe the shoulder of the (2) studs on the back of
the gate shoe. When the separation between the stud shoulders and the retaining
plate is epproximately .002 inch, the adjustment is correct. The lens carrier must
be closed ell the way. Tighten locking screws to lock adjustment.

(7) Too little or too much pressure may result in an unsteady projected picture.

. SPEED

(1) The speed adjustment necessarily must be very accurate in order to obtain satis-
fectory sound quality, and the only accurate method of cheocking the speed is by
means of & tachometer. When using a tachometer, the reading 1is taken from the
hend setting knob No. 10565, (figure 5). At 16 frames per second (silent speed),
the reading is 960 revolutions per minute.

(2) In the event that e tachometer is not available, an alternative, but rather diffi-
cult and not nearly so accurate a setting, ocan be obtalned by counting the revolu-
tions of the sprocket. At 16 frames per second, (silent speed), the sprocket speed
éaplﬁo R.P.M. and at 24 frames per second (sound speed), the smrocket speed 1is 180

(3) A samewhat simpler method of timi necessitates the use of an endless film loop
exactly B0 fremee long (2 feet long). At sound speed the loop will pass through the
mechaniem 18 times per minute. Count the splice as it passes a predetermined point.
At silent speed, the loop will pass through the meohanism 12 times per minute.

(4) The speed 1s adjusted by means of the set screw located on each set of contact
pointes on the governor. These contects operate under spring tension, one set of points
being for silent, the other rfor sound speed. The set of points with the weaker spring
controls silent speed, and the strong spring controls sound speed.

(5) By turning the set screws, which adjust the gap between the contact points (i -
ing the gap), the onrreot'gpqad can be ohtaingd? P (increas

-FIRE ER ADTU
(1) The correct cluteh lever adjustment is essential to the correct operation of the

fire shutter inasmuch as the lever shuts off or releases the flow of air t
ates the shutter, through the small hole in clutoh side of the gear case. g




(2)

(3)

(7)

(1)

(2)

Loosen fillister head sorew Mo. 5620 (figure 1) and adjust eocentric stud No. 5636
uhtil the following results are obtalned, With the projector operating elther at
18 or 24 speed, and by operating the olutoh lever back and forth, the fire shutter
must close |(ocover aperture opening) bYefore the sluteh lever is pulled baok far en-
ough to #top the mechaniem. Likewise, in releasing the elutch laver, the mechanism
mist start running before the fire shutter opens.

o facilitate the correct adjustment of the fire shutter, a sorew lg located in s
hole drilled through the top of the blower housing directly above the fire shutter
channel , and beneath the pilot light. By turning the sorew, either in or out as re-
quired, the flow of air to the fire shutter can be cmt rolled, and the shutter made
%o ri=e or to drop more quickly.

Any noise resulting from vibrations (while projector is running), 1in the cluteh or
olutch lever, oan be eliminated by a slight adjustment of the eccentrie No. 5636.

The clutoh lever spring No. 570 must hold the lever snugly against the air vent.

Correctly ad justed, +the rire shutter should operate 1in relation to the movement of
the olutch lever as explained in pa ragraph (2).

By oheoking 2 new machine and studying the relation between the operation of eluteh
lever and fire shutter, the sbove explanation will be more readily understandable.

FILM GUIDES

The (3) film guides No. 11761, (figure 2), are held in place at each sprocket by (2)
screws No. 7483.

The oclearance between the film guide and the sprocket should be from .0l2 to .0l4
of an inch, and under no circumstances should it be set at less than the .0l2" min-
imum. To adjust, loosen the (2) screws which hold the film guide in place and
slip the gauge (5-15638-N4), (rigures 10 & 13) around the sprocket so the thin edge of
the gauge (ourved to fit contour of sprocket), rests between the shoulder of the film
guide and the edge of the sprocket, as shewn in (figure 13). Press the film guide No.
11761 egeinst the gauge end tizhten the (2) screws No. 7493.

f. SNUBEER TENSION

(1)

(2)

(3)

&-
(1)

(2)

(3)

(4)

The (3) screws No. 5266 (figure 1) thet fasten the snubber to the sound head casting
must be left loose while the tension of the snubber is being set.

Note thet by turning the bearing part of the smubber that extends into the sound-
heed, the tension of the snubber can be increased or decreased as desired. Tum the
bearing until the soubber cen be raised about 1/16 of an inch from the snubber stopbe-
fore eny tension is felt on the smbber. This means that the torsion spring in snubber
is et rest when the smbber is in position as shewn in (figure 21 of the Operating In-
structions), but upon raising the snubber about 1/16 of an inch, the torsion spring
begine exerting pressure on the snubber. As the snubber is raised, the tension will
build up strong enough to take care of all conditioms.

Once the required setting is ettained the (3) screws No. 5266 should be securely
tightened.

KET T1ON

The saund sprocket setting gauge (S-16539-N1), (figure 10), is used to synchronize
the second sprocket with the third sprocket. The setting geuge should be handled
cerefully to avoid demaging the sprocket teeth.

Loosen the screw No. 11757 (figure 1) which holds the safe-look guard No.04946 to the
third sprocket, so the sprocket can be pulled forward slightly, (it may be necessary to
remove stripper), thus disengeging the second and sound sprooket gears and making
it possible to turn the sound sprocket independently of the secand sprooket.

Place the geuge over the second sprocket, engaging the two slotted fingers of the
gauge with two of the sprocket teeth, Thus placed on the second sprocket, the gauge
erm will point downward, and the slot in the bottom end of the arm should rest over a
sprocket tooth on the third sprocket.

If the teeth on the third sprocket are not in position to matoh the auge, pull out
the sound sprocket enough to permit 1its rotation, and turn until onﬁ or'tha teeth

engages the slot. Press the sprocket back into '
O 8p position, tighten the sorew, and

T
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AMPLIFIER DATA

a. CENERAL

(1) The amplifier 1is a resistance couple type using phase inversion to ocouple the
push-pull output valves, and has a photo cell and microphone input. A pentode is
uged as a R.F. osocillator, (approx. 62 KC) for mupplying 0.75 amperes at 4 volts to
energise the exciter lemp. Volume on the amplifier is varied by a gain control in
the input cirouit to the second valve.

(2) The speaker is a permanent megnetic type of high flux deneity. The output transformer
is located on the amplifier chassie and has a tapped secondary winding for matohing
the impedance of either one or two speakers. 1.e. 16 ohms or 8 ohms.

(3) When operating the eamplifier out of the projector, 1t will be necessary %o use a
shield over the input (EF37A) valve, and if the photo cell is left in, the shield
must also prevent any AC light source from striking the ocell.

(4) Voltmges mre all indicated on the smplifier wiring diegrem, (figure 17). If a wolt-
meter having less than twenty thousand ohms per volt is used, some allowance will have
to be made when measuring & voltage that is fed through a high wvalue resistor. The pho-
tocell voltege can only be measured with a valve voltmeter.

b. KO SOUND
(1) Power supply must be 110V AC 50/80 cycles only.

(2) The fuse located on back of amplifier may be removed by unscrewing centre cap. Use a
1.5 ampere fuse only.

(3) Exciter lemp - install new one or check with ohm meter.
(4) Exciter lamp lead - be sure it is plugged into amplifier.
(5) Spesker lead - examine amll connections to plugs and sockets.

c. HEMOVE AMPLIFIER

(1) Connect emplifier and have power turned on. Connect exciter lamp 1if possible. All
velves except the EF37A velve and photo electric cell should get hot. Properly operated,
the emplifier will hum very loudly when out of projector, but if EF37A valve is shislded
the hum will be quite low. An AC light source striking the photo electric cell should
produce a loud 100 cycle hum. Tap the tops of valves with the finger nail. Any noise
other than microphone ring will indicate a faulty valve. If ring continues, valve 1is
too microphonic for use.

(2) substitute one valve at & time and allow time to wamm up. CAUTION - always have one
output velve in emplifier. Substitute spesker and lead if possible, otherwise, check
speaker with ohm meter.

(3) Above tests are basic and should be used first in all cases of "no sound”. The trouhle
will either be corrected during this procedure, or the amplifier will operate so that
the trouble may be isolated by further checking.

d. LOW VOLUME

(1) Check exciter lemp adjustment. Filament must be parallel to the sound drum and must
be on seme plaene with the lenses in opticel lens assembly.

(2) Meke sure the opticel lens assembly and the mirror located in the rear of sound drum
are cleen. Mirror must be in good condition.

(3) Have the emplifier connected as in paragraph ¢ (1), Remove one output valve if volume
or hum level rises. Check grid ompling condenser - may be positive voltage on grid.

Tr{ both velves one at & time. Volume should deorease on removal of either of the
valves.

(4) If ocoupling condensers are not faulty as in paragraph d (3), instal a new set of valves
especially check the phase inverter and cutput valves.

e. EXCITER LAMP
(1) not have proper brillience. VOLTAGE ON THE EXCITER LAMP CAN BE MEASURED ONLY WITH

A VALVE VOLTMETER. The lamp is rated at 4 VOLPS, If a valve voltmeter is not avail-
able, a comparison should be made using 3.5 volts from a transformer or storsge battery.




On some amplifiers the exciter lamp voltage will be faund to be only 3.5 volts. Adjust-
ment of the trimmer condenser (C24) (figures 17 and 18) will edjust the voltage as
required. The recommended voltage being 3.8v.

(2) If the voltage is low, try interchanging the oscillator valve with one of the output
valves, as soms valvee are not efficient oscillators, If changing valves does not
affect the voltage, check all voltages, They should be within approximately 5 volts
as indiceted on amplifier diagram. If all ozeak. and valve {8 known to be good, 1t
must be assumed that the osecillator coil has falled and must be changed as nodefinite
method has been devised to ocheck them mocurately. Measurement of the frequency will
not indicate their condition. Coils usually break down from shorted oscillator valves.

. PHOTO ELECTRI K]

(1) As & rule the sensitivity of the photo electric cell does not fall off enough through
use to cause low volume. Unless the cell is noisy, it can usually be assumed that 1t
is in order. The only way it can be checked is in an amplifier or by substitution.

(2) Vou'a_ge on photo electric cell should be approximately 90 volts. Measure the voltage
et pins 2 and 4 (figure 17) on the cell holder. Unless the valve voltmeter is used
the reeding will not be scourate.

€. FADING
(1) After amplifier is thoroughly heated (30 minutes or more), volume gradually fades.
This is probably cesused by excessive leakage of one of the cmdensers, each of which
should be carefully tested. Check valves; emission may have dropped.
h. NOISE

(1) Noise can be caused by any valve, photo electric cell, worn or dirty, volume control
‘alsc broken wires in speaker leads. : i ’

) Use only 1.5 empere fuse
(2) Line must be 110 volts 50/60 cycles A.C.
3) Check speaker leed
R ey
2] If fuse st: lows on inserting new rectifier tube, test main smoo
m gﬂ-@-@ (figures 17 and 18). i 3 thing condenser,
) (8] If condensers are perfect remove all valves. Then if fuse still b S
former mey be shorted. e R
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MODEL 621 PROJECTOR

CONDENSED FAULT TRACING GUIDE
COVERING SIMFLE ADJUSTMENTS

————

TROUBLE

- Projector motor will 1.

not man, lamp does not
light, and amplifier
does not operate.

2.

3.

4.
Lamp lights but motor : 55
does not run.

2.
Speed varies or pro- 1.
jector runs too fast.

2.

PROBABLE CAUSE

Current supply lead not
making proper contact
with the power outlet

No ocurrent at the supply
outlet.

Open circuit in line lead.
Line switch defective.

Faulty direction or
speed switch.

Dirt in govermor
contacts.

Dirty Governor contacts.

Motor brushes worn.

HEMELY

. Check and make oertain

all leads are properly
connected and meking
good cantaot.

Check outlet with
ordinary lamp.

Check with another lead
known to be good.

Replace defective switch
with new one.

Check switch and 1if
necessary, replace.

. Remove governor cap and

clean governor breaker
points.

. Clean Governor contacts.

. Replace brushes when worn

to less than 1/8" in length.

NOTE: The 621 should operate at 24 frames per second on sound speed and 16 frames

per second on silent speed.

A loop of film 80 frames in length (2 feet) should

pass through the pro jector 18 times per minute when operated at 24 speed and 12
times per minute when operated at 16 speed.

. Motor and amplifier 1.
setisfactory but pro-
jection lemp does not 2.
light.

3.
Edge of eperture .

opening uneven and
fuzz pro jecting into
ploture area.

Picture not sharp on 1.
screen. One side of

pieture only or the

entire picture may

not be sharp. Picture

may g0 in and out of

focus.

Lemp burned out.
Lemp switch not turned om.

Lemp switoh burned out.

Dirt in aperture opening.

Lens or condenser elements
may be dirty, oily or
finger spotted.

Film clearance between aper-
ture plate and pressure plate
too loose or too tight.

1.
2.

Replace lamp.

Check switch to see that
it is in the “on"
position.

Replace defective switch
with new one.

Use brush supplied with

pro jector and lightly but
thoroughly clean the edges
of aperture opening. Carbon
tetrachloride or aloohol can
be used as a solvent. If

the brush is not available, a
pipe cleaner can be used. 3BEe

e

aperture.

Use lens tissue and thoroughly
olean surface of lens and con=-
denser elements. If all dirt
cannot be removed in this man-
ner, lens cleaning fluid should
be wiped on the lens surface and
followed by a thorough cleaning
with lens tissue.

Set gate so that when closed,

the pressure plate seats perfectly
rlat against the aperture plate -
just tight enough to 1lift the
pressure plate off its seat on

the yoke from .002" to .003",




6. Piecture out of frame.

H. FMilm does not wind up
tight on take-up reel.

I. Take-up arm binds or
jerks.

J. Film loses lower loop.

- K. Picture unsteady.

[

L]

2.

3.

a‘
90
8.

. Loope lens mount.

Loose lenses

Framer knod not adjusted
properly.

« Mllm out of freme.

The fabrie take-up belt on
take-up am may be slipping.

The spring belt which runs
from the governor cap to the
pulley on take-up arm may be
stretched, kinked, oily or
wOTT.

Flanges or take-up reel bent.
Spring teke-up belt stretched,
kinked, olly or worn.

Fabric take-up belt worn or
oily.

Bent spool and flanges.
Torn or split perforations
in film.

Poorly made splice.

Film clearance between

eperture plate and pressure
plate too loose or too tight.

Too much clearance between
gprocket and film guide.

Sprocket guard out of
adjustment.

Sprocket does not turn.
Worn intermittent perts.

Shuttle does not protrude
far enough through aperture
plate or stroke is insuffi-
clent.

Film clearance between
erture plate and pressure
plate too loose.

Film perforations damaged.

8
7

«» Tighten

Tighten or replace spring
retalners.

lens retaliners.

. Turn framing knob until

ploture is properly framed.

Cheok pro jector framing
with film known to have
proper freme line.

. Remove belt and thoroughly

olean in ocarbon tetra-
chloride. If necessary
replace belt with new one.

Slipping may be temporarily
corrected by thoroughly oclean-
ing the spring belt with
carbon tetrachloride.

However, if belt is stretched
or kinked it should be
replaced with a new one.

Use a spool which is in good
condition.

Wash belt with carbon tetra-
chloride or replace if needed.

Wash belt with carbon tetra-
chloride or replace if necessary.

. Straighten where necessary.

Check film carefully and
remove all torn or split
perforations.

Resplice film.

. Set gate so that when closed,

the pressure plate seats
perfectly flat against the
aperture plate - just tight
enough to 1irt the pressure
plate off its seat on the yoke
.002" to .003".

Adjust film guide so there is
from .012" to .0l4" clearance
between the inner shoulder of
film guide and the inner edge
of sprocket.

Replace spring or tighten
retaining screw.

Check sorews on hub of gear.
Replace intermittent parts.

Check aparture plate position
and counter-gear and shuttle

shafts for proper heights or

replace parts ff wormn.

Set gate so that when olosed,
the pressure plate seats
perfeotly flat against the
aperture plate - just tight
enough to 1ift the pressure
plate off its seat on the
yoke from .002" to .003".

Remove all damaged portions
of film.



L. Film scratched.

M. Safety shutter sticks
or operates sluggishly.

K. Poor illumination.

0. No sound - exciter lamp
faile to light.

P. No sourd but exciter
lemp lights.

3. Photographed image not
steady on film.

1. Dirt or emulsion asoumi-
lated in film channel or
around sprockets and guards,

2., Worn film-handling parts
such as aperture plate,
gate plate, film guards,
rollers.

1. Leakage of air from channel
leading to fire shutter.

2. Dirt, or damaged Fire
Shutter.

1. Line voltage lower than
lamp voltage rating.

2. Lemp old, black and about
ready to burn out.

5. Lemp inserted in lamphouse
crooked.

4. Safety shutter does not rise.

5. Condensers and lens dirty
or oil covered.

6. Reflector mirror tarnished.

1. Burned out exciter lamp.
2. Amplifier not turned on.

3. Fuse blown.

4. Defective valve or valves
in emplifier.

5. Amplifier switch burned out.

6. Pin jeek between amplifier
and exciter lemp may not be
comnected.

1. Volume control not advanced
sufficiently toward the high
position.

2, Exciter lmp not aligned
properly,

3. Film inoorrectly threaded,

4. Grid clip not attached to
the top of EF37A valve.

+ Projeot film on another

projeotor to check. Aadjust-
ing the pro jeotor cannot
gorreot unsteadiness if film
la at fault.

« Brush away as much of the free

dirt aa possible. Use a brush
end carbon tetrachloride to
remove dirt which adheres to
the parts, Lraw a oclean cloth
through the film schannel. Only
A hard wood or bone soraper must
be used to remove emulsion from
any part in the film path.

Replace worn parts.

Often can be corrected by
putting heavy paint or shellae
where gear case rests agsinst
blower housing. Adjust bleed
sCTews.

Clean guides or replace fire
shutter.

Use lamps with voltage rating
equal to voltage of line supply.

. Use new lamp.

. Insert lamp in lemphouse

properly and screw cap up tightly.
See trouble "M" above.

Clean all lens elements
thoroughly.

Replace reflector mirrcr or
polish it.

. Check by replacing with new cns.

Check position of amplifier
switch.

Examine fuse and replace with
new one if necessary.

See that all valves are in their
correct sockets. Test each
valve and replace any that test
defective,

. Replace switoh.

Make certaln the pin jack 1is
properly connected, and makes
good camtaoct.

Cheok position of volume control
and gradually advance to the
high position.

Replace lamp.

Recheock threading.

See that grid olip is in good
contact with the top of EF37A
valve.



Q. Insdequate volume.

B. Unsatisfectory sound
quality

w0

"

Dirt, auat, oll or other
foreigh matter obatruoting
the sound optieal mystem.

Absence of sound record on
£ilm.

Speaker cable not plugged
in at both ends.

Defective walves or P.E. cell.

Exciter lamp damping shield
not aligned.

Volume control not amdvanced
far snough.
Poorly made or dirty film.

Dirt, oll, or other foreign
matter partly obstructing
the sound optical system.

Defective valves.

Defective, dirty or poorly
adjusted exciter lamp.

Snubber or oscillatory
stabilizer misaligned.

Dirt on optical system.

Sound drum binds.

Film has improper traction
around sound drum.

Optical sound system out
of adjustment.

Speed switch set in silent
position.

Defective valves.
Dirt on opticel system.

9.

10.

1

+ Roll a small plece of lens

oleaning tissue on a toothpiock
and elean the lens and mirror.

Remove the film, turn on the
amplifier. Turn the volume
control to the high position.
Pags a oard swiftly back and
forth between the sound lens
and the sound drum. If a
loud thumping sound is heard
from the speaker, the amplifier
is operating properly and the
lack of sound would be due to
the film.

. Check all cable connections.

See that they make proper
contact.

Test all valves and P.E. cell
and replace defective ones.

Ad just demping shield so that
opening in shield is in lire
with lens of optical slit.

Advance volume control until
gsufficient volume is obtained.

Compare with sound from film
known to be clean and with
adequate volume.

Roll & amsll piece of lens
cleaning tlssue on a toothplek
and clean the lens tube and
mirror.

. Have all valves tested and

replace defective ones.

. Clean the exciter lamp with =

plece of cloth. As all exciter
lamps are fitted with a pre-
foous cap the lamp must be
changed if it is out of foecus.

Allgn snubber or stabilizer on
the shaft on which it pivots
until both the high and low
notes reproduce satisfactorily.
Use buzz track film for testing
(1f not available, good quality
musical reoordingi.

. Clean optical slit lenses and

sound shaft mirror with tooth-
plok wrapped with lens tissue.

Check according to instructions.
Cheok oseillatory stabilizer
sound sprocket, and sound drum
retaining sorews.

Cheok focus on optiocal system
with 5000 eyocle focussing film.

Turn switch to sound position.

Replace with new valves.

Clean optical slit, lenses and
sound shaft mirror with a
tooth-pick wrapped with lens
tissue.



4. Spealer not properly 4, Bxperiment with position of
positioned. speaker to obtain best

distribvution of sourd. It
should be mounted above the
heads of the audience and
8l ightly inolined to about
three quarters of the way up
the auditorium except where
there is a balcony.

5. Poor sound traock. 5. Check by comparison with a
copy of known quality.

6. Poor mcoustic properties. 6. Test equipment in an auditor-
ium known to be good
acoustically. Obtain expert
advice on the scoustic

. properties of the auditorium.
7. Film not properly threaded 7. Check to see that the lacing
through soundhead. of the £ilm through the

soundhead and stabilizer is
correct and the film is
under tension.

S. Crackle. 1. Loose grid connection on 1. Bend connecting clip so that
the EF37A valve. it makes good contact.
2. Grid lead to EF37A valve 2. Move leed eway from shaft.
fouling sound drum shaft.
3. Static pick-up due to dirt 3. Clean and replace retainer
?isgéi}o: sprhilgg retainer (13661) and compression
ear on end of spri (13658) (figure 2).
sound drum shaft. i :
4. Badly worn motor brushes 4. Replace brushes and clean
(12918) or governor brushes motor commutator and
(4664) (figure 3). govemor slip rings.
5. Loose connection in 5. Check all connections and
amplifier. re-solder as necessary.
6., Faulty connection to lead. 6. Examine all conneetions to
external leads and remake.
U. Slight shocks from 1. Projector not earthed. 1. Ensure that Projector is
projector. efficiently earthed by third

lead in mains cable.
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SPARE PARTS LIST FOR MODEL 621 FROJECTOR

Part No,

0500
o778
01033
01078
01138
01477
01846R
01847
02003
02247
022562
02678
02691R
02789
02794
02799
03037
03084
03085R
03135
03446
03447
03460R
03461
03462
03463
03464
03573
03574
03575
03687
03688
03690
03788
03864R
03927
03941
03979
04169
04206R
04233
04454
04523
048B3
04946
05317
056319k
05321
05561
M025000
MO 25001
M025016
uD25033%
M025111
MO25120
Mo25121
M025123
Mmwesle9
MD25144
MO25145
1025149
MOZ25154
Mo26176
Mo251177
M026201
Mmzbz02
61
112
145

Part Desoription

Condenser Assembly, Relay,
Plate & Shaft Assembly,
Mot & Ring, Motor Clutoh Jaw Adjusting.
Imbricator Assembly,
Spindle Assembly Spool.
Oiler Assembly.
Sorew, Lamp Look (complete).
Condenser Assembly 45mm/50mm,
Pro jector ILamp,
Roller Assembly, Idler,
Spring-Roller Assembly, Motor Clutoh.
51it Assembly Optical,
Housing Assembly, Blower,
Cap Assembly, Governor,
Shaft & Drive Blade Assembly, Worm.
Cap & Ball Raoe Assembly, Governor.
Lock Lens,
Unit Assembly, Pilot Light.
Block Contaot [oomplete%.
Gear & Shaft Assembly, Counter.
Lock Lever & Stud Assembly, Rewind,
Pulley Assembly, Spindle & Take up.
Worm Wheel Assembly, Sprocket.
Sprocket Assembly,
Clip Assembly, Film Tension (Upper;.
Clip Assembly, Film Tension (Lower
Shaft & Knob Assembly, Frame,
Knob Assembly.
Extension & Link Assembly, Cluteh.
Manipulator, Clutch (complete),
Roller Assembly, Stabilizer (Flanged).
Roller Assembly, Plain,
Stabilizer Assembly.
Plate Assembly, Pressure,
Reflector Assembly,
Shutter Assembly, Fire,
Tabe, Air Ciroulating (complete).
Holler,
Bearing & Shaft Assembly, Sound Drum,
Cover & Pin Assembly,
Plate, Ing Mounting Assembly.
Shaft Assembly, Pulley.
Pulley & Shaft Assembly, Take up Drive,
Fan Assembly, Blower,
Cuard Ansembiy, Sprocket,
Arm & Race Assembly, Spool (Rear),
Arm & Take Up Assembly, Spool (Rear).
Arm Assembly, Spool (Front),
Smbber Assembly,
Holder Governor Brush Assembly,
Brush Holder, Cap & Lead Assembly,
Switoh Assembly, SPST,
Lever & Roller iaaembly Clutoh Operating.
Terminal Cover Assembly,
Socket Assembly, Exoiter Lamp,

Llead,
Switeh Cover Assembly,
Contact Washer, Assembly,
Tamp Switeh D.P.S.T.
Line Switoh D,P,S,T,
Switoh Assembly DPDT,
Brush Holder Cap & Lead Assembly.
Clutch Lever Assembly,
Gear Case Assembly,
Box Assembly, Terminal,
Lamp House and Motor Assembly,
Sorew 6-32 Set.
Sorew 5-40 x + Fillister Head
Ball, Steel {per 100)



Part No,

374

570

873

890

891

965

966

267

971

985

286

987

988
1367
1369
1375
1561
1587
1589
1738
25347
2464
3089
2164
3914
3983
4255
4258
4460
4664
5012
5014
5021
5110
5111
5112
5113
5123
5148
5160
5162
5173
5188
5189
5191
5193
5200
5201
5206
5211
6212
5238
5239
5247
5248
5266
5267
5296
5306
8322
5469
5495
5514
5618
6626
5636
5639
5641
5692
5863
5866

Part Desoription,

Sorew 4-48 Dowel,

Spring, Clutoh Lever,

Sorew b-40 x 365 rillister Head,
Gear Idler,

Shaft{, ldler Gear,

lever, Gate Operating,

Pushing, Eccentrie,

Flate, bate Operating.

Sarew 5-40 x 3/16 Fill Head,
Spring, Friotion,

Mut 5,16=27.

Socket Light.

Pilot Lamp 120v,6w,

Washer, Shim,

Spacer, Condenser Lens,

Washer, Split Retaining.

Holder Condenser,

Serew, 8-32 Oval Head,

Pin, Dowel.

Serew 4/36 Fillister Head.
Bearing, 7mm, Radial.

Bearing, 6mm, Radial.

Tut, 6-32 Hexagon,

Serew 6-32 x 4 Fillister Head,
Sorew 5-40 x 3/16 Fillister Head.
Pin Dowel,

Spring, Film Gate Thrust,.

Washer,

Serew 2-56 x 1/8 Fillister Head.
Brush, Governor,

Holder Relay Condenser,

Spring Relay Condenser Lens Retaining,
Serew, 2-56 Fillister Head.
Shutter,

Support, Shutter,

Fut 5-16-32 Hexagon,

Pin, Dowel,

Serew 10-32 x # Special Fillister Head.
Serew 6-22 x 3/32 Fillister Head,
Bloek, Gate Operating,

Washer, Armeture Spring.

Dowel Pin.

Jaw, Motor Clutch,

Pin, Motor Clutoch Operating,
Spring, Motor Cluteh Operating,
Weasher Motor Pinion,

Stud, Field Retaining,

Wut, Field Retaining.

Spring, Condenser Frietion.
Serew 5-40 Fillister Head,

Serew 5-40 x 7/16 Fillister Head,
Ball, Steel (Grade "A"),

Serews, B-32 Fillister Head,
Guide, Fire Shutter,

Sorew 2-56 x 3/16 Fillister Head,
Sorew 5-40 x 9/32 Fillister Head,
Serew 5-40 Fillister Head,
Bearing, Shutter and Countershaft,
Lens, Condenser,

Shatf, Shutter,

Blook, Imbricator Felt (Small),
Roller, Bearing,

Cam, Clutsh,

Spring, Ball Retaining.
Retainer, Relay Condenser Spring.
Stud, Clutoh Lever,

Serew 4-40 Pilot,

Rail Guide,

Spaoer,

Washer, Terminal,

Retainer, Condenser Lens,




part No, Part Desoription.

65893 Serew 10-32 Set,
6129 Sorew 4-36 Fillister Head,
6419 Washer, Spring,
6715 Ball 1/16 Stee}.
6716 Sorew 2-56 x 5/32 Fillister Head,
6926 Iens, Condenser,
6964 Sorews 6-32 Filllster Head,
7493 Sorews 4-40 x 3/16 Fillister Head,
7495 Serews, 3-48 Fillister Head,
7764 Sorew é-32 x Fillister Head,
8066 Condenser 47mm Auxiliary.
8195 Serew 6-32 x % Cup Point,
8918 Serew 5-40 Shoulder,
8933 Shuttle, Double Tooth,
9117 Fut, 217-40 Hex,
9178 Serew 6-32 x 3 Fillister Head.
9207 Pinion, Motor,
9208 Bearing, Roller.
9209 Bearing, Roller.
9260 Ball, 1/16 Steel,
9412 Spring, Torsion.
9414 Plate, Snubber Bearing.
9415 Bearing, Srmubber,
9426 Felt, 0i1.
9427 Felt, Oiler,
9428 Governor, Motor,
9558 Baffle, 0il,
9567 Washer, Shakeproof Look,
9718 Serew 6-40 Fillister Head.
10308 Mirror,
10314 Tut, Hexagon $-24,
10325 Tip, Standard Phone,
10349 Serew 6-32 Fillister Head.
10350 Spager,
10356 Bearing 6mm Radial.
103288 Cap Bearing Retaining,
10390 Washer, Looking,
10540 Pulley, Take-up (Upper).
105647 Washer.
10551 Sorew 4-24 Fillister Head.
10554 Nut, Speocial,
105656 Knob, Counter Gear Extension,
10598 Washer,
10749 Retainer, Clutoh Ball,
10750 Spring Compression.
110564 Clamp Spring.
11055 Sorew 10-32 Flat Head.
11056 Resistor, 10000 ohm 1 watt,
11110 Spring éompression.
11114 Sorew 8-32 x 222 pilot,
11116 Stud, Pilot Light Fastening.
11117 Serew 6-32 Headless Set,
11118 Spring Compression,
11119 Housing Pilot Lamp.
11120 Valve, Pilot Light Dooket.
11123R Housing Pilot Lamp.
11147 Washer,
11268 Serew 10-32 Headless Set.
11269 Sorew 10-32 Headless Set,
11276 Worm R,H,
11279 Extension, Worm Drive Cear.
11280 Collﬂ-l'.‘-
11281 Sorew 8-40 Sooket Set,
11282 Sorew 8-40 Socket Set.
11462 Gear Rewind Drive.
11463 Gear, Rewind,
11466 Spring.
11468R Shaft, Take up Arm.
11470 Sorew 5-40 Shoulder,
11471 Roller, Bearing,
11472 Bearing Ring,
11474 Ri earing Retainer.

11475 nugsi-4o Hexagon,



[

Part Deasoription.

Fabrie Clutoh Belt.

Arm Take Up.

Sorew,

Washer,

Washer, Felt,

Carrier, Film Gate & Lens,
Sorew 6-40 Fillister Head.
Shaft, Sprooket,

Guide, Film,

Stripper Film.

Tut, Pressure Plate Adjustment.
Plaie Pressure

Retainer, Lens Carrier.
Plate, Aperture.

Sorew 8-32 Headless Set,
Gear 8 Tooth Sprocket Driving,
Gear, Upper,

Cap, Motor Brush,

Spacer, Termminal Cover,
Spring, Compression.

Serew 2-56 Fillister Head.
Bracket, Mounting.

Mut, Shoul&er.

Mat’ 10-32 Hexagon.

Spring, Compression,
Plunger,

Plate, Name,

Shield, Light Control.
Washer, Brush Holder.
Bearing 6mm Radial,

Serew 3-48 Headless Set,
Serew 8-40 Socket Set (Cup Point).
Reflector Mirror,

Sorew 2-56 Fillister Head,
Washer.

Stud Roller,

Spring Torsion,

Yoke,

Stud, Pivot.

Wesher,

Sorew 4-40 Fillister Head,

Arm,

Stud, Mounting.

Bearing Main (Top).
Retainer Main Bearing,
Pilot, Torsion Spring,
sarev 4-40 Pilot.

Washer No,B lock,
Carrier, Pressure Plate,
Yoke, Pressure Plate,
Ring, Bea.ring Retainer,
Cup, Spring

Saraw 3-56 Fillister Head,
Reverse Belt,

Cover Spool Drive Cluteoh,

Ring Heat Conduoting.

Cover, Lamphouse,

l&ahaz.

Spindle, Pin Roller,

Cap, Bearing Retaining,

Spr{ng, Compression,

Retainer Spring

Strip, Inaula ng,

Plate, Name

Plate, Iane.

Sorew 5-40 x Oval Head,

Switeh, SPDT Sound Silent (less Ieads).
Strip ferminal,

Switeh DPDT, Reverse (less Leads).




M v

part Desoription,

Resistor, 100 ohm,

Clamp, Resistor,

Condenser A,C, Line Filter,
Washer, Look No,6,

Nut, 6-32 Cap.

Washer,

Housing, Motor,

Holder, Motor Brush (ocomplete),

Stud, Smbver,

Collar, Bearing.

Cap Bearing.

Worm Wheel.

Washer Spring,

Case, Gear,

Sorew, 4-40 Pilot,
Motor Field,

Washer,

Handle, Condenser,
Cirelip.

Bushing,

Motor Armature,

Spaager,

Spring.

Washer, Tension.

Sound Head.

Arm Spool (Front).
Serew, 10-32 Knurled.
Retainer, Bearing,
Bearing.

Washer,

Cap, Brush Holder.
Holder, Top Spool Arm,
Holder, Rear Spool Arm,
Retainer, Spring,
Lever, Smubber,

Stud, Idler Roller,
Spacer.

Shield, Exciter Lamp,
Lamp 4 volt 75 amp Exoiter.
Flywheel,

Washer,

Serew, 8-32 Fillister Head,
Belt, spring, take up.
041 Tbe,

Back Plate, Spool Arm Holder
Baok Plate, Spool Arm Holder
Sorew,

Insulating Sleeve.
Serew Special,

Plug

Front).
Rear),

Switeh and Condenser Insulator,

Holder Plul
Inaulahng Sleeve.
Lead,

Switoh DPDT Lamp & Motor (Less leads).

Spring Clip.

Sorew 0,BA x } CH'H4,
Washer,

Pulley,

Braoket, terminal strip,.
Sorew &-38 Fillister,
Shield Soreening.
Spring Compression,
Cover, Exoiter Lamp,
Sorew 8-32 Knurled,
Bpmar.

Serew Pilot,




SPARE PARTS LIST MODEL 621 PROJECTOR CASE,

Part No, Part Deseription.
26901 Serew 4BA x 13/16" Rd Hd,
26902 Sorew 5BA x 3/8" Rd hd,
26903 Foot, Rubber,
26904 Braoket Projeotor mounting (L.H.).
26905 Spaoer,
26906 Mounting Rubber,
26907 Braoket, sling (R.H.),
26908 Washer packing,
26909 Serew,
26910 Bragket sling (L.H.).
26911 Bar, foot,
26912 Braoket projector mounting (R.H.).
26913 Foot rubber 5/8" x 1",
26914 Strap, Rear Spool Arm,
26915 Strap, oleaning brush.
26916 Strap, Exciter Iamp and oil ecan,
26917 Door, assembly,
26918 Flap, lens,
26919 Flap, assembly,
26920 Retaining plate,
26921 Dowel,
26922 Serew No, 8 x 3/4".
26923 Washer 1/4" diameter,
26924 Grill frame,
26925 Grill bar.
26933 Oiler Assembly.
02832 Tilt Knob,
03114 Frietion Cup Complete,
03115 Tilt Pinion,
6182 Washer.
10736 Friotion Band,
10738 Fut.
10739 Sorew,
11168 Tilt Rack,
11170 Tilt Pinion Washer,
11283 Blade Spring.
11649 Sorew,
17327 Exciter Lamp.
21898 Spare T,U, Belt,
26205 Spare Fuse,
26203 Gate Cleaning Brush,
5384R 0il Can,
M025118 011 Bottle,
M50290 Washer.
M504 80 Sorew,
204201 Handle.
204201B Handle Box,
2042056 Corner,
204206 Catohes,
M025134 Case,
SCR1/4166 Sorew 2BA x 11/16" Raised Ha,
WAS9/405 Washer B.A,

WAS514 Washer 1/4" Shakeproof,
TN74/591 Nut, 4BA Tee,

WAC3/ 2 Cup Washer, 2BA,



26382

26518
26527
26528

26537

= wsa/se

Part Desoription.

Mains Input Socket,
Ou.t_zmt Socket.

Chassis Cover.

Handle.

Voltage Tapping Strip.
Name Plate,
Transformer,

Chassis.

Voltage Tapping Sorews.
Washer 26A.



26926 Panel Front,

26927 Shelf.

26928 Led Assemdbly, Case,
26929 Grille I4d. %
Case Assembly Complete,
Grille Baffle,

Serew 2BA x 13",

Look, Case,

Catoh, Loek,

Speaker Unit,

Clip, Spool,

Key, Case.

Spigot, Spool.

Lead, Y 6ft.
Iead, Speech 50ft.
Lead, Transformer Mains 25ft.
Handle, Case,

Clip Case.

m Practice.
Mamal, Tnstruotion,




SPARE PARTS LIST FOR MODEL 621 AMPLIFIER

Parts Ko, Part Deseription,
12823 Sorew 8/22 Knurled,
201000 Miorophone Jaok.
202000 Amplifier complete,
202004 Bacse Plate Amplifier,
202006 Ingsulator,
202011 Insulator.
202013 Insulator, Disea,
202015 Tag Cord Assembly for Switoh Set,
202016 Tag Cord Assembly for Condenser Braoket.
202017 Tag Cord and Resistor Assembly for
Switch Set, Bracket,
202018 Tag Cord and Resistor Assembly for
Condenser Bracket,
202019 Tag Cord Assembly, Oscillator Coil.
202021 Insulating Piece,
202022 Insulator.
202083 Rod, Actuating,
202025 Valve holders,
202026 Transformer Mains 110v.
202027 Cap, Condenser Clip Assembly.
202028 Mains Input Plug & Shroud Assembly,
202031 Condenser Braoket Assembly.
202033 Cableform, Exoiter Supply Socket.
202034 Transformer, Output,
202035 Grid Top Cap Assembly.
202036 Base Plate Assembly.
202037 Serews, Fixing,
202039 Shroud,
202040 Tag Card for Oseillator Coil,
202041 Switeh Set Assembly.
202043 Washer, Insulating,
202044 Socket Cover.
202045 Cell Holder,
202051 Transfer Valve 6V6GT.
202052 - " ECC35,
202053 + "  EF3TA,
202056 Oseillator Coil & Condenser,
202073 Condenser 16 plus 16 plus 8 Mfd.
202251 )
{Ecj.mss:l Mains Fuse Holder.
202252 Grommetts, G.50,
A12374 Control Knob,
202256 Cell, Photo Electriec Type GS46,
202258 Valves 6V6GT.
202259 ” 5Z4GT,
202260 ! ECC35
26461 il EF37A
202261 Mains Switeh 5.P.S.T,
202077 Potentiometer 50,000 ohm,
202263 Socket, Speaker,
202264 Sooket,
202225 Potentiometer 500,000 ohm,
202266
(ECA19098 Plug, 4 Pin,
202267 Top Cap Conneetor and Cirelip,
202268 Cell Holder Assembly,
202270 Condenser ,001 mfd,
202271 Condenser ,0001 mfd,
202272 Condenser ,056 mfd,
202273 Condenser .25 mfd.
202274 Condenser ,006 mfd.
202275 Condenser ,01 mfd,
202278 Condenser 4 mfd 350v,
202279 Condenser 25 mfd 26v,

202280 Condenser 50 mfd 256v,




Part No, Iart Desoription,
202281 Resistanoe 3000 ohm MNo,8,

. RMY11562 " 1600 ohm Type RMY115%,
202283 " 250 ohm Type AX,2515,
202284 " 5600 ohm No,16,

: 202285 " 2,7 meg,ohm Mo,16,
202286 " 20 meg,ohm No,8,
202287 n 5.6 meg,ohm No,16,
202288 " 1 meg,ohm No,16,
202289 " 82,000 ohm No,16,
202290 " 2700 ohm No,16,

202291 " 270,000 ohm Mo,16,
202292 " 470,000 ohm NNo,16,
202293 " 15,800 ohn Xo.16.
202295 * 47,000 ohm No,18,
202296 ¥ 2.2 meg.ohm No,16, AN
202297 " 100,000 ohm No,16,
202298 " 22,000 ohm Ko, 16,
202300 " 820,000 ohm No.8.
202301 i 270,000 ohm No,8.
202302 " 220,000 chm No,8,
202303 " 33,000 obm No,16.,
202305 Condenser 250 pf, _
202307 Resistance 4,700 ohm No,16.
052204 Condenser .0005 med,
€S3086 Condenser ,1 mfd,
CS3084 Condenser ,05 mfd,

€s2855 Condenser ,02 mfd,
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GEAR CASE ASSENBLY

[ tio

Plate & Shaft Assembly

Lubricator Assembly

Oiler Amsembly

Lock Lens

Gear & Shaft Assembly, Counter

Worm Wheel Assembly, Sprocket

Sprocket Assembly

Clip Apsembly, Film Tension (Upper)

Clip Assembly, Film Tension (Lower)

Shaft & ¥nob Assembly, Frame

Knob Assembly

Extension & Link Assembly, Clutch

Cover & Pin Assembly

Guard Assembly, Sprocket

Lever & Roller Assembly Clutch
Operating

Screw 5-40 x ¢ Fillister Head

Ball, Steel

Spring, Clutch Lever

Screw 5-40 x 365 Fillister Head

Gear Idler

Shart, Idler Gear

Lever, Gate Operating

Bushing, Eccentric

Screw 5-40 x 3/16 Fill Heed

Screw, 8-32 Oval Head

Pin, Dowel

Screw 5-40 x 3/16 Fillister Head

Spring, Film Gate Thrust

Wesher

Screw £2-56 x 1/8 Fillister Heed

Screw 2-56, Fillister Head

Shutter

Support, Shutter

Nut 5-16-32 Hexagon

Pin, Dowel

Sorew 10-32 x § Speciel Fillister
Head

Sorew 6-32 x 3/32 Fillister Head
Hlock, GCate Orratmg

Screw 5-40 x ©/32 Fillister Head
Screw 5-40 Fillister Head

Shaft, Shutter

e B Rl
Stud, Clutoh Lever

Screw 4-40 Pilot

»~ 15203
€198
6207

+ 16243

+» 16244

- 26588

Description

Rail Guide

Washer, Spring

Ball 1/16 Steel

Screws 4-40 x 3/16 Fillister Head
Screw 5-40 Shoulder
Shuttle , Double Tooth
Ball, 1/16 Steel

Felt, 0il

Felt, Oiler

Baffle, 0il

Knob, Counter Gear Extension
Clamp Spring

Screw 10-32 Flat Head
Spring, Compression
Washer

Sorew 10-32 Hemdless Set
Worm, R.H.

Extension, Worm Drive Gear
Collar

Screw 8-40 Socket Set
Screw 8-40 Socket Set
Washer

Carrier, Film Gate & Lens
Screw 6-40 Fillister Head
Shaft, Sprocket

Guide, Film

Stripper Film

Nut, Pressure Plate Adjustment
Plate Pressure

Retainer, Lens Carrier
Plate Aperture

Screw 8-32 Headless Set
Gear, Upper

Spring, Compression

Screw 2-56 Fillister Head
Bracket, Mounting

Nut , Shoulder

Nut 10-32 Hexagon

Carrier, Pressure Plate
Yoke, Pressure Plate

Cup, Spring

Screw, 3-56 Fillister Head
Case, Gear

Sorew, 4-40 Pilot

Bushing

Spacer

Spring
Washer, Tension
011 Tube

Beriel No. and type must alweys be quoted when ordering spares.
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G.B.BELL & HOWELL MODEL 621 PROJECTOR
GEAR CASE ASSEMBLY
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G.B.BELL & HOWELL MODEL 621 PROJECTOR
PROJECTOR CASE
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G. B. BELL & HOWELL MODEL 621 PROCJECTOR

PROJECTOR CASE

FIGURE 7.
Part No. Description
— 26901 Screw 4BA x 13/16" Rd. Hd4.
— 26902 Serew 5BA x 3/8" Rd. Had.
v 26903 Foot, Tubber
-~ 26904 Bracket Projector mounting (L.H.)
— 26805 Spacer
— 26906 Mounting Rubber
— 26907 Bracket, sling (R.H.)
— 26908 Washer packing
— 269090 Screw
—26910 Bracket sling (L.H.)
- 26911 Par, foot
— 26812 Bracket projector mounting (R.H.)
— 26913 Foot rubber 5/8" x 1"
-— 26814 Strap, Rear spool arm
—26815 Strap, cleaning brush
— 26916 Strap, Exciter Lamp and oil can
- 26917 Door, mssembly
-— 26018 Flep, lens
-— 26919 Flap, assembly
- 26920 Hetaining plate
-— 26921 Dowel
— 26822 Screw No. B8 x 3/4"
—26023 Washer 1/4"™ diameter
-— 26924 Grill Freme
- 26925 Grill bar
— 26933 Oiler Assembly
0388402832 Tilt Knob
— 03114 Friction Cup Complete
03115 Tilt Pinion
- §182 Washer
» 10736 Friction Band
- 10738 HNut
» 10739 Screw
~— 11168 Tilt Rack
» 11170 Tilt Pinion Washer
11283 Blade Spring
11649 Screw
17327 Exoiter Lemp
o~ 21898 Spare Teke-up Belt
— 26205 Spare Fuse
o~ 28303 Gate Cleaning Brush
— 5384R 011 Can
~— MO25118 011 Bottle
— M50290 Washer
~— M50480 Screw
~— 204201 Hendle
~— 204201B Handle
— 204205 Corner
— 204206 Catches
—M025134 Case
—— SCR1/4166 Sorew 2HA x 11/16" Raised Head
——WAS 9/405 Washer B.A.
—WAS 514 Washer 1/4" Shekeproof
~—1TN.74/591 Nut, 4BA Tee
—WAC.3/2 Cup Washer, 2BA.

Seriel number and type must always be quoted when ordering spares.
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