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UNITED STATES PATENT OFFICE. 
CLARENCE B. HALL, of WINEHROP, MASSACHUSETTS, AssIGNOR. To HALL PROJECTOR 

cort PANY, INC., of BosTON, MASSACAUSET is, A. CoRPORATION OF RIAssACHU SETTS. 
NOTION.P.C.URE PROJECTOR. 

Application filed August 9, 1921. Serial No. 490,878. 

To ill athlon it may concern: strip is propelled past the projected light 55 
Be it known that I, CLARENCE B. HALL, a beam. - 

citizen of the United States, residing at Like reference characters designate the 
Winthrop, in the county of Suffolk and same parts wherever they occur in all of the 5 State of Massachusetts, have invented new figures. 
and useful improvements in Motion-Picture in its fundamental niode of operation and 60 Projectors, of which the following is a the result, which it accomplishes of project. 
specification. ing so-called moving pictures, this machine 
This invention relates to machines adapt- conforms to long known and well under 

10 ed to project so-called moving pictures on a stood principles. It is in the new means 
screen. Stich inachines are commonly by which these principles are applied to 65 
known as “motion picture projectors,” and practical use to produce a simplified machine 
the machine hereinafter described and in capable of being manufactured at moderate 
which is embodied the invention for which cost and Operable to project motion pictures 

l5 here seek protection will be so called in with substantial freedom from objectionable 
the following specification. fickering, vibration, and injury to the film 70 
The object of the invention is to provide strip, that the present invention consists and 

a machine of this sort of such simple char- to which the following description in detail acter, small size and inexpensive construc- is principally directed. 
20 tion that it can be sold for private use for The base 1 of the machine supports a 

the purposes of instruction and amusement column 2 and a blacket 3. On the column 75 
in the home, in Schools, etc., and is at the is mounted a casing 4 containing a sourcé 
same time, so accurate and steady in opera- of light of Suitable character, preferably a 
ion as to give equally good effects in the Sihall, low voltage incandescent electric 25 exhibition of moving pictures as the projec- lamp to avoid danger of generation of 

tol's used for public exhibitions. In the ac- enough heat to ignite the film strip, where- 80 
complishment of this object I have devised fore Such casing is called for the purposes of 
certain features of construction, arrange- the present description a lamp house. 
ment and operation which contribute to the There is also mounted upon the opposite 

30 smooth and accurate propulsion of the film side of the column froin the lamp house a 
strip, elimination of objectionable flickering telescopic focusing tube 5 containing lenses 85 
in the picture projected on the screen, and 6 and 7 through and by which a beam of 
ability to produce and assemble the constitu- light from the source within the lamp house 
ent paits at low manufacturing cost, all of is projected, and Such rays, passing through 

35 which will be explained in detail in the fol- a transparent film strip, are focused on the lowing specification with reference to the refecting screen. 90 
d'awings forming a part thereof, which ex- On top of the column is mounted a brack. 
hibit a commercially practicable form of mo- et 8 to which is pivoted an arm 9 whereon 
tion picture projector in which the invention the reel or spool 10 carrying the transparent 

40 is embodied. film strip is mounted. The bracket 3 pre 
in the drawings, viously described has a branch 11 on which 95 
Figure 1 is a side elevation, as viewed is pivoted an arm 12 carrying the spool or 

from the left land side of the operator, of reel 13 for winding up the film strip after 
the machine above referred to. it has been fed across the projected beam 45 Figure 2 is a horizontal sectional plan of light. 
view taken on line 2-2 of Figure 1. The film strip or film, as it will be called 100 

Figure 3 is a front elevation of the ma- for convenience, is shown at f in Figure 4. 
chine. It passes from the supply spool 10 around Figure 4 is a partial longitudinal section a pair of driving wheels 14 which have pins 

50 of the machine as seen from the opposite or teeth 15 in their rims adapted to enter 
side of said machine from the view point of holes arranged in rows near the opposite 105 
Figure 1. edges of the film. From the drive wheels 
Figure 5 is a detail elevation of the in- 14 the film extends in a sufficiently wide loop termittent mechanism by which the film into and through the guideway 16 across 
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the projected light beam to a pair of inter 
mittent drive wheels 17, thence to a third 
pair of drive wheels i8 with enough slack 
to for is a second loop, and finally to the 
take-up spool i3. 
The drive wheels or disks 14, 17 and 18 

are like one another in size and in the fact 
that all carry pins 15 adapted to enter lines 
of holes in the edge zones of the film to pro 
pel the latter in a positive manner. The 
wheels 14 are mounted on a shaft 19 which 
has its bearings in the bracket 8, and are 
made fast to a sleeve 20 which surrounds the 
shaft and is keyed thereto by a pin 21. The 
wheels 17 are similarly connected to one an 
other by a sleeve 22 and similarly mounted 
and keyed on a shaft 23 which has its bear 
ings in the upper end of the bracket. 3; and 
the wheels 18 are connected by a sleeve 24 
and similarly mounted and keyed on a shaft 
25 which has its bearings in the latei'al ex 
tension 11 from the bracket 3. All of the 
film driving wheels are driven in proper 
time with one another by the main shaft 26 
having a crank 26 and being mounted in 
bearings in the column 2. On this shaft is 
secured a gear wheel 27 and two sprocket 
wheels 28 and 29, respectively. The sprocket, 
wheel 28 drives the shaft 19 by theans of a 
sprocket wheel 30 on the latter and a chain 
31; while the sprocket wheei 29 drives the 
shaft 25 by means of a sprocket wheel 32 on 
the latter and a chain 33. Also attached to 
the shaft 25 is a sproclet wheel 34 which 
drives a chain 35 passing around a sprocket 
36 on the shaft or spindle 37 which is mount 
ed in a bearing 38 at the end of arm 12 aid 
carries the take-up spool 13. 
The intermittent driving wheels 7 are 

driven from the gear wheel 27 through an 
intermittent mechanism, preferably of the 
type known as the “Geneva stop snotion. 
which consists of a disk 39 upon the shaft 23 
and a disk 40 on the parallel shaft 41 which 
has a bearing in a branch 42 of the bricket 

The disk 40 carries on One face a can 
rib 43 of cylindrical formation and with an 
Open side, and a pin 44 outside of the circuit 
of the rib but opposite to the break or open. 
ing in the side thereof. Connected to the 
shaft 41 is a pinion 45 which meshes with 
the gear 27. This when the crank shaft is 
in motion the cam disk 40 rotates continu 
ously. 

In the disk 39 are radial slots 46 adapted 
to receive the pin 44. and in the periphery 
of the disk between the slots are recesses 47 
complemental to the cam rib 43 and adapt. 
ed to receive the cam rib and to be revent 
ed thereby from rotation at all times exico; it 
when the pin enters and traverses one of 
the slots. At such times the slotted part of 
disk 39 enters the opening in the can Fil). 
By this means the disk 39 is turned through 
a fractional part of one rotation with each 
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rotation of the cam disk while the cam disk 
turns through the angle which causes the 
pin 44 to enter, traverse and withdraw from 
any one of the notches 46. At all other 
times the disk 39 is stationary. A fly wheel 
48 is mounted on the shaft 41 to make the 
rate of rotation thereof uniform. 
The ratio of the gears 27 to 45 is so large 

in proportion to the equal ratios of the 
Sprockets 28 to 30 and 29 to 33 that the can 
disk 40 is caused to turn as many times fas 
tel' than the shafts 19 and 25 as the number 
of notches in the disk 39, while the shafts 19 
and 25 are caused to rotate at the same angi 
lar speed. Thus the drive wheels 14, 17 and 
18 all make complete revolutions in the 
Same length of time, bit the rotation of the 
wheel 17 is composed of a number of quick 
Steps with pauses between then), the loops in 
the film following the wheels 14 and 17 pro 
viding enough slack to prevent damage to 
the film by reason either of the quick im 
pulses or the pauses of the intermittent 
drive wheels. 
The wheels 14 draw the film positively 

frolin the Supply spool 10 and the latter is 
held on its bearing spindle between a nut 49 
at One side and a spring 50 at the other side 
by which enough drag is afforded to main 
tain tension in the film and Dre vent too 
'apid delivery by overrunning of the reel. 
The wheels 18 deliver the filin positively 

to the take-up spool at the same rate that it 
is drawn from the supply spool, and the 
take-up spool shaft is geared to rotate faster 
than the feed wheels to insure winding up 
of the film inder tension, but the spool is 
adapted to slip on its shaft to avoid putting 
too great tension on the film. 
The novel and useful features of the in 

vention to which desire to call particular 
attention include the following: The column 
2 is given almple strength and rigidity with 
low cost of production by being made sub 
stantially as a box of sheet metal having 
four rectangularly arranged sides a, b, c, 
and a top walle. Its botton is open and ifs 
sides are cut to fit around and embrace it 
plate 51, which is preferably made as the in 
tegral base plate of the bracket 3 and is at 
tached by screws to the machine base 1 : the 
bOX column being made fast by screw's 52 
Set through its sides into the edges of said 
plate. Bearings for the cranle-shaft, and the 
shuttel shaft, later described, are provided 
in the opposite side walls 7 and d of this 
column. The rear side of the column is 
partly cut away to admit the shaft 41 which 
carries the cam disk of the intermittent 
mechanism. The film feeding mechanism is 
assembled as a complete unit on the bracket 
3, and the latter affords a rigid support for 
the parts which recuire accurate alignment 
and registration. The shutter mechanism is 
Separately mounted as a complete unit on 

3. 

; : 

(); , 

5 

2) 

a Cl 

  



() 

; 

2 5 

() 

s 

4) 

50 

s 

60 

65 

1,533,546 

the column 2, and the latter affords a rela tively light and inexpensive, yet aimply 
strong, support, which is subsequently as 
sembled with and secured to the brack 
et, first making sure that the driving 
gear 27 and the driven pinion 45 are cor 
rectly meshed to ensure relative timing of 
the film feed and shutter movements. In as 
sembling the column with the base, it is 
slipped on the plate 51 from front t ( 'ear 
until the large gear 27 comes coil'ectly into 
mesh with the pinion 45, when it is made 
fast as described. 
The focusing tube 5 is fastened to the 

front side of the column in register with an 
opening in the wall a thereof, and the lamp 
house is hinged to the rear side of the col 
umn opposite to a hole in the rear Wall a 
which is aligned with the focusing tube. The 
lamp house hinge is made by ears 53 bent 
back from the rear wall of the column and 
ears 54 bent forward from a plate 55 which 
is secured to the front end of the lamp 
house, the ears 54 being placed to overlap 
the ears 53 and a pintle rod 56 being passed 
through both pairs of overlapping ears. 
This hinge is at one side of the light beam 
and enables the lamp house to be swung 
aside to permit threading of the film be 
tween it and the column. The film is con 
fined in its path when crossing the light beam 
by two spring strips 57 fastened at their 
ends to the plate 55 and so arranged be 
tween their ends as to press on the edge parts 
of the film, which are then pressed against 
guide surfaces on the column at opposite 
sides of the light opening. A latch 58 made 
as a spring tongue integral with plate 55 
and bent over to Snap into an opening 58 
in the wall b of the column secures the lamp 
house in its operative position. 
The disks of the intermittent feed mecha 

nism are accurately made and fitted to 
gether, and means are provided for elimi 
nating any lost motion or looseness between 
these disks. Such means comprise a bush 
ing 59 (see Figure 5) which provides the 
bearing for the shaft 23 and has its own 
bearing in the bracket 3, these two bearings 
being eccentric to one another. The bush 
ing projects toward the outer end of the 
bearing and terminates in a lip or flange 60 
which is flattened on its opposite sides, or 
otherwise so formed as to engage with a 
Wrench, whereby it can be turned to adjust 
the disk 39 into firm contact with the rib 
43. By making the bushing to fit closely in 
its bearing, enough friction is created to 
maintain the adjustments thus given, with 
out need of further securing means, but a 
lock nut or other securing means of well 
known character may be applied in a well 
understood way to the bushing if additional 
security should be needed. 
The movement necessary for the adjust 

3. 

ment just described is given to the shaft 23 
rather than to the shaft 41 because the latter 
shaft must be immovable as to position since 
it derives motion from a pair of intermesh 
ing gears, but the shaft 23 may be shifted 
as far as is ever necessary for adjustment 
purposes without impairing the certainty or 
accuracy of the motion of the film. The ac 
curacy and capacity for adjustment of the 
intermittent mechanism give the result that 
when the film is fed across the light beam, 
each step of the feed movement is carried 
out without interruption to its end and that 
in the pauses between such steps there is no 
possibility of the film being shifted in posi 
tion due to looseness of the feed mechanism 
and causing blurring of the projected image. 
The film is held in contact with the several 

toothed driving wheels by pressers which 
are spring actuated to maintain a constant. 
firm pressure against the film while being 
displaceable instantly to permit threading 
in of a new film. The presser for the initial 
driving wheels 14 is a plate 61 which is 
hinged to the column on a pin 62 and pressed 
by a spring 63 toward the wheels. This 
plate is conveniently made of a stamping 
from sheet metal of sufficient width to ex 
tend over both wheels of the pair and a space 
between them, and having lugs 64 bent down 
from opposite corners and confined between 
lugs 65 bent out from the column; the hinge 
pin passing through these pairs of lugs, and 
the spring being coiled around the pin with 
one end bearing on the column and the other 
end on the under side of the presser. From 
the hinge the plate extends toward the drive 
wheels and then is bent sharply upward and 
curved to fit the circumference of the wheels, 
and is again bent sharply outward to form a 
handle projection 66 by which it may be 
withdrawn from the wheels to admit a new 
film. Slots 67 are cut in the presser to clear 
the pins on the driving wheels. 
The pressers with corresponding function 

for the drive wheels 17 and 18 are provided 
by rolls 68 and 69, respectively, which are 
mounted on pins set in a lever 70, which 
lever is pivoted on a stud 71 attached to a 
part of the bracket 3. The roll 68 extends 
across both drive wheels 17 and has pe 
ripheral grooves to admit the pins of said 
wheels; while the roll 69 extends across the 
wheels 18 and is similarly grooved for the 
same purpose. These rolls are at Opposite 
sides of the fulcrum 71 of the lever, where 
by one is caused to bear upwardly on the 
under part of the wheels 17 and the other 
to bear downwardly on the upper part of the 
wheels 18. A spring 72 connected to the 
lever and to the bracket presses these rolls yieldingly against their complemental feed 
wheels, 
of the lever provides a handle which may 
be raised by the operator to displace both 
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presser rolls 'on the feed wheels far 
enough to permit application of the film. 
A shutter 74 is interposed between the 

film and the focusing the 5, being Yrcanted 
5 on a shaft. 75 and a stud (3 having sear 

ings, l'espectively, it the opposite side w; is 
of the coluini), and the shaft 75 havin 
outer end a pinion , which 
the large gear 27 reviously descri 

it shutte' involves in its constiriction 
vention new in this art, being foilined sui 
stantially as a culical box having two (; ; its 
opposite sides entirely open, or it is lay be 
likened to a short st; are tube, of which 

15 tube two oppositely disposed sides e and f' 
re inade fast to the Sporting shafé. See 

tions and the inier ediate sides Jr. and (, ;- 
terrupt, the light boxin f'(), title to title, 
When the sh: Ittel' is in tile position show 1) is 

2 Figures i and 2 the light bean sire: is 
through the Open space stil'i'Ounded by the 
four walls of the sh;t&e', while when it is 
in the position shown in Figure 4 the light 
is shut of. Preferably the pinion 77 is of 
the same size as the pinion 15, wherefore the 
shutter is driver) at he staine angular speed 
as the pin 44 of the intermittent feed rechs 
nism. And since the atter mechanism feeds 
the film. One step at each l'evolution, it tol 

3 lows that the shuttei' interrupts the light 
beam twice during the same period. The 
shutter is so adjusted that one of these in 
terruptions occurs while the feeding is 
taking place, and the other' occi's at the 
middle of the pausing period of the fill. 

These interruptions not only prevent 
blurring of the picture as seen by the specta 
to by cutting off the projected light while 
the film is being fed, but they also largely 

4' eliminate the visual effect of ?ickering of 
the picture on the Screen according to 
known optical laws. 
The particular character of shutter here 

disclosed has the mechanical advantage of 
is rotating on an axis parallel to that of the 

mail shaft, whereby it is driven by a single. 
pair of spill' geal's, which does away with 
the complication of lechanisian inecessary to 
drive a shutter about an axis transverse to 

50 the drive shaft. 
The reels 10 and 13 are removable from 

the spindles or shafts on which they are re 
spectively mounted aid the allins 9 and 12 
which carry said spindles are angularly 

$5 movable so as to lie close to the other parts 
of the machine, as shown by dotted lines in 
Figure 1, to enable packing of the Blachine. 
without disassembling other than removal 
of the reels, with the least waste of Space, 

(*) in a box or carton. This adjustment, is pro 
vided, in the case of the arm 9, by mounting 
said alm on a bushing 79 (See Fig. 3) in 
which the shaft 19 has its bearing, and on 
which adjustments of the arm aire seculed 

65 by a lock-nut 80; and in the case of the arm 

25 
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i2 by no unting the same on a bushing 81 
(see Fig. 2) on the bracket airin it, in which 
bushing the shatt; 25 has its bearing, and Se 
culing the adjustments of the airl by a lock 
nut 82. 

it will be appreciated from the o'egoing 
description that the present invention co 
bines Ileans for exhibiting notion pictities 
with precisio and a high quality of cle: - 
is ess, and Slich simplicity of construction is 
will perinlit its sale to the public at a not - 
ei'ate price. The frare stiructure is simple 
and inexpensive is at at the same tire ailply 
ligid; and the Operating iaits are of such 
character that they can be inacte 
cost. Of these parts only the interiliittent 
Jiechanisi) need be shaped by machine tools 
alci ill: de Of wear 'esisting material. All 
of the other parts, except only the shafts 
aid the sleet i etal parts, can be made with 
sufficient accuracy aid precision by the die 
casting method. The shifts can be made 
fi'oil rods of stock size without finishing 
except for Stich till'eading or knurling at 
their ends as is necessaly for assembling 
with the associated parts; and some of the 
die cast parts lay be cast directly upon 
their associated shafts. 3y this means the 
number of Separate parts 'equiring to be as 
Sembled to make an operative machine is 
'educed to the minimum, and all corre 
sponding paits for a series of machines are 
interchaingeable with Olne aiother, taking 
the operation of assenbling a situple and 
inexpensive One. 
What clainn and desire to secure by let 

tei's latent is: 
1. in a notion picture projector, the com 

bination of two reels; inlechanisin, including 
two shafts and diriying connections between 
said shafts and said 'eels, l'espectively, for 
causing the fili to be unwound froll one 
reel and Woland onto the other; and two reel 
supporting airls, one toi" each reel, one arm 
being not inted to Swing about the axis of 
one shaft fl'oin a normal, extended position 
to an approximately upstanding, retracted 
position without interrupting the driving 
connection of such shaft with its reel, and 
the other all in being mounted to swing about 
the axis of the other shaft from a no1'inal, 
extended position to an approximately de 
pending, retracted position without inter 
rupting the driving connection of such shaft 
with its reel. 

2. in a motion picture projector, the con 
bination of two reels; inlechanism including 
two shafts for causing a film to be unwound 
from one reel and wound onto the other: 
two "eel-supporting arms, one for each reel; 
a sleeve presenting interiorly a bearing for 
one of said shafts and presenting exteriorly 
a pivotal mounting on which one airm is 
mounted to Swing from a normal, extended 
position to an approximately upstanding. 

at not elate. 
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retracted position; and a sleeve presenting 
interiorly a hearing for the other shaft, and 
presenting exteriorly a pivotal mounting On 
which the other arm is mounted to swing 
froin a normal, extended position to an ap 
proximately depending, retracted position. 

3. in a motion picture projector, the con 
bination of two reels; lacchanish including 
two shafts for causing a film to be unwound 
from one l’eel and wound onto the other; 
two reel supporting als, one for each reel; 
and a frame presenting a base, an upright, 
a bushing in said frame presenting a pivotal 
mounting on which one an is mounted 
leiatively near said base to Swing about the 
axis of one of said shafts from a normal, 
extended position to an approximately up 
standing, l'etracted position with 'eference. 
to said upright, and a bushing in said frame 
presenting a pivotal mounting on which the 
other alm is mounted relatively remote from 
said base to swing about the axis of the other 
shaft from a no hal, extended position to 
an approximately depending, retracted, posi 
tion, said shafts extending through Said 
bushings and being coaxial with said pivotal mountings, respectively. 

4. In a motion picture machine, the combi 

5 

nation of film feeding mechanism including 
a shaft, a sleeve presenting interiorly a bear 
ing for said shaft, a reel, a reel supporting 
arm pivoted on the exterior of and angu 
larly adjustable about the axis of said bear 
ing, and a nut threaded on and about said 
sleeve and normally securing said arm in 
fixed position. - 

5. in a notion pictule machine, the com 
lination of film feeding mechanism includ 
ing a shaft, a reel, a reel Supporting arm, a 
pivot for said airin distinct from but con 
centric with said shaft, and a nut threaded 
On and concentric with said pivot and nor 
inally securing said allin in fixed position. 

(3. In a motion picture machine, the combi 
nation of film feeding mechanism including 
a shaft, a filin-engaging sprocket carried by 
said shaft, a l’eel for the film, a reel sup 
porting arm, a pivot for said arm distinct 
from but concentric with said shaft and 
said sprocket, and a nut threaded on said 
pivot and about said shaft and normally 
seculing said alrin in fixed position. 

in testimony whereof I have affixed my signature. 

CLARENCE B. HALL. 
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