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“gynchronism therewith at all speeds.
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To all whom it may concern:

Be it known that I, Harey M. Hiy, a
citizer® of the United States, residing af she
city of St. Louis and State of Missouri,
have invented -certain vew and useful Im-
provements in Motion - Picture - Projecting
Machines, of which the following is a speci-
fieation; reference being had therein to the
accompanying drawing. .

My invention relates to improvements in.

motion picture projecting machines and re-
lates more particularly to the means for ad-

“vancing and controlling the position of the

film.

One of the main objects is to provide ap-
paratus arranged to impart a positive inter-
mittent traveling motion to a film without
danger of vibration of the film while at rest,
sc as to insure the preduction of a perfect
picture, the flm bemng fed equal distances
without the slightests variation and posi-
tively locked in the position of rest. .

A further object. is to provide an inde-
pendent film feeding mechanism separate
from the take- up winding means and yeb
controlled thereby so as to be maintained in
In
this manner I am enabled to produce a
rapid active movement of the film in an even
manner and with the avoidance of jerking,
thereby preventing any sudden or undue
strains upon the film. I am enabled to at-
tain these objects by providing independent
electro-magnetic means for advancing the
film and for holding it locked in the posi-
tion of rest or exposure.

Tn the drawings, Figure 1 is a side eleva-
tion of a machine embodying my invention;
Tig. 2 is a top plan view of the same; Fig.
3 is a front elevation of the same; Fig. 4 1s
an enlarged detail of the shaft-coupler em-
ployed between the main driving-gear and
the driving-gear of the take-up reel; and
Wig. 5 is an enlarged view of the motor and
locking mechanism in side elevation.

As shown in the drawings, the film-feed-

ing mechanism comprises the usual sprock-

ets 3 whose teeth 8’ engage the marginal

. perforations 4 of the film 5, the sprockets

beitig mounted upon the shaft 6 which ear-
ries the projections or segments 8 constitut-
ing the armature of the electric motor 10.
The motor is of a well-known type in which

“the yoke frame 12 carries the field magnets

b

14 having pole pieces 15 surrounding the ar-

PN
mature and provided with Bela wizldings 16
which may be energized successively to pro-
duce the rotation of the armature.
The locking meghanism’ which positively
holds the film during the period of rest or 66

sexposure comprises a disk 18 earried by a’

shaft 6 and provided with a plirality of
oppositely disposed pairs of notches 19
which are engaged successively by pins 207
carried at the ends of bell-crank levers 21 65
Eivote-d at 28. These levers are connected -
v a spring 28 which normally forces them
toward each other so that the pins 20 will
engage the notches 19 to prevent the shaft
6 and the film-feeding mechanism carried 70
thereby from rotation. The lever arms 21
are forced apart to withdraw the pins 20
from the notches 19 when the shorter arms
91’ are attracted and drawn upwardly by
the electro-magnet, to permit the motor to 75
rotate the armature. Tt is to be understood
that the armature, is provided with an ap-
propriate number of segments or projee-
tions to produce a torque or turning move-
ment when the field windings are succes- 80
sively énergized, as iz well known, without
further description.

The take-up veel 30 may be,operated by
suitable power mechanisin or mainly as I
have indicated for purposes of illustration. 8%

.As 1 have shown in Fig. 2, the drive shaft

32 may be operated by means of a hand-
crank 34 and carries o gear 35 which meshes
with a pinion 36 on the shaft 38. Power is
transmitted from the shaft 88 to the shaft 30
31 of the reel 30 through the pairs of bevel-

gears 89, 40, and 41, 42 and the intermediate .
shaft 43. In order to provide for a slip or

variation in the relative movement of the

reel shaft 31 in proportion to the amount of 85
film wound thevéon, I-separate the inter-
mediate shaft into the parts 43 and 43’
which are connected by means of g slip-
cluteh or coupler, shown in detail in Fig, 4.

This coupler comprises a housing or shell 100

45 having a collar 46 fided to the shaft 43";
and sleeves 47, 48 within the housing mount-
ed upon the rvespoctive shaft members and
a coiled spring 49 swrrounding said sleeves

and bearing at opposxite ernds against the 105

cap 45" of the housing and a flange on the
sleeve 48 respectively, thereby constituting
an elastic connection between the shaft
members, The cap 45” is fixedly mounted
on the shell 45.  The sleeve 48 is loosely 119
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mounted on the shaft 48°; the sleeve 47 be-

ing fix®hiy mounted on the shaft 43. Shaft
457 is driven by the conbact established
through the pressure of the termlnala of the
qm ing 19 against the inner faces of the mfu
i3 and the cap 45°. In order that the rota-
ticn of the parts may be rendered nore
uniform, _!; provide 2
the sheft

p‘revimisly stated, the &lm-feeding
mechanism which is el tmﬂnwmemnﬂv
actuated, | is (Cilimlled b" a coramutating
4“- vice carvied by the operating mechanism
of the take-up reel so that i‘i, will operate
synchronously therewith at aii speeds. For
this purpose T have illustrated in a conver-
tional manner a commutating devies com-
prising rings 52 mounted upon the outer end
of the shaft 38 and provided in the usual
manner with conducting and insulating pe-
ripheral portions fm‘apted to cobperate Swith
pairs of brushes 58, 53" and, 54, 54’ bearing
thercon to comtrol the cir duit” connections
from a suitable source of s*lp ctric power to
the motor field coils so that they will be

energized successively to prodvc votation
of the hlm -feeding mechanism at the proper

intervals and simultancously energizing the
nm,gnet ‘7( to release the loc'mnn pins 20
from the notches of the locking disk 18 =s
will be understood by engineers and those
familiar with the &1110.1'? cornmutating
mechanism Con’li‘bt(‘d with efectric motors of
this type. 4

The admnmges which are derived from
the use of eluctm -magnetic medns for ad-
vancing the film -and holding it positively
in locked position during the pcmod of rest
or exposure, will be a pprocmtaa by those who
are iamlh‘w w1th the ~-:hqm1’010(1(311‘"‘ of film-
vontr(}llmg mechanism.. - Inasmiuch ss the
electrically actiiated meghanism Gpemtes in-*
stantly upon the closing of the contacts ab
the commutating device the. locking pins

20 will be umm,ltny withdrs. a from the
notohe s 18 and at the same instant the feld
;:mm\ec of the motor which was sirmultane-

1j ener, friz,ed will exert a torque upon the

aa;awnt armeture seginents to produce a
rotation of the spz‘ockeus 3. If desirable,
the commutator contacts may be so arranged
as to energize the successive field coils just
pmor to the actuation of the magnet 27

which releases the locking pins 21, thereby
e%tabhshmn the torque just prior to the un-
locking of ‘the film- feeding shaft. Tt would
be apparent to those famillar with electrical
apparatus that the film will be moved in-
stantly from onc position of rest to the next
position in which the subsequent pose of the
picture is exhibited, leaving each picture ex-
hibited for the maximum of time and con-
suming a minitnum of time in removing a
plcture and substituting the subse guent one;
but at the same time I am enabled to adapt

balance-wheel 50 on’

the torque of the motor to the pull require
upon the flm without subjecting the m ter
to the sudden jerking action which is 3)1
duced wher, the movement is b

produced !
the sudden rdcase of a spring under -*z'
sion, In fact, if i is desived, under o
comLth s to cause g momenmr_y initial
celeration of the moving paris other i
that produced by toe sudden movem
the armature from a period of rest, I
pre dewrmmc the ch:u’a(,fnr of the init
torgue and ace  alion by pzopouzopuw
the magnetic and electrical elements of the

0

~motor 1 a manner well understood by en

gineers, $u
By' the deseriberdl means the suceessive

periodic movements of the flu may bo ¢
¥y

trolled with accur: wey and the intervals
resy and novement 80 timed &l

of a shotter is dispensed with, &
nating the loss of 11!umumt10n and
well-known disadvantages incident to
use of the shutter. The » adaptation of slec-
tro-magnetic megans for the actuation of fhe
ﬁlm«‘ieeﬂmg mechanism not only simplifios
the consiruection of the driving mp(ham m
rendering it less’ lnble to get out of order,

hut also L) rovides ror 2, Iors sensitive a
accurate control of the movements of the
fim, .

I have described in detail the particular
mechanism illustrated 1n the avwnmanvmfg
drawings for the purpose of clearly 7. ‘disclos-
ing an embodiment of my invention, bub
it 16 evident thut various Lhanges and modi-
cations may be muws thevein within th‘:a
scopg ot m invention.

}'svmu hus described my invention, wiat

clgim as qew and desire to have sscured
‘w mo by the grant of Letters Patent, i i

1. Zn amotion picture r()jw‘?mu machine,
flim-engaging sprocket; n shail carrying
said SIJLOLI\PL, an lu'mfmue, movnbed m 3
shaft i slectro-ma g_m. m raeans
pm‘tmN stﬂp—b 7-5t
ullr(J.

:‘:T‘\

>l

2k

picture projeciing machine,
o flm- ﬁrfrza ing s’)mcke ) _>%mft r:f:;f'ryi
(ud Sprocikat; an arme ture mounted on s
shaft; and o series of electro-ma ;z 18t

1*anrred to impart step-by-step volatiom i

. said armature.

3. In a motion picture pw]ecw‘u machine,
a film-engaging sprocket; a shaft sarrying
said sprouket, an armature mounted on sais
shatrs electro-magnetic means for impart-
ing step by-stcp rota.tlon to s“ud armature;
and for locking said armature in fixed posi-
tion.

4. In a motion pieture pro;qectlng machine, 1y
film-feeding mechanism, comprising o fil:
engaging device, electromagnetic means for
actuating said device, an electrically con-
trolled locking device for positively holdmw
said mechanism during periods of rest o
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. ‘ ‘
sxpostire and commutating means for simul-
taneously controlling the operation of said
actuating device and said locking device.

5. In a motion picture projecting machine,
a film-engaging sprocket; a shaft carrying
said sprocket; an armature mounted on said
shaft; electro-magnetic means for impart-
ing step-by-step rotation to said armature,
in combination with a take-upr reel, a 'shaft
carrying said reel, and smitable means cop-
necting said - sprocket - carrying shaft and
said reel-carrying shaft to secure synchro-
nous operation of said shafts at varying
speeds. ’ D

6. In a motion picture projecting machine,

a film-engaging sprocket; a shaft carrying .

said sprocket; an-armatire mounted on said
shaft; a series of electro-magnets arranged
to impart step-by-step rotation to said arma-
ture, in combination with a take-up reel, a
shaft carrying said reel, and suitable means
connecting said sprocket-carrying shaft and
said reel-carrying shaft to secure synchro-
nous operation of said shafts at varying
speeds. ' o

7. In a motion picture projecting machine, .

a film-engaging sprocket; a shaft carrying
said sprocket; an armature mounted on said

a

: ,.éhaft; elecﬁ%hlagnetic means for impart-
ing step-by-step rotation to said armatuore;

and for Tocking said armature in fixed posi-
tion, in combination with a tdake-up reel, a
shaft carrying said reel, and suitable means
connecting said sprocket carrying shaft and
said reel-carrying shaft to secure synchro-
nous operation of said shafts at varying
speeds, ’ )

. 8. In a motion picture projecting machine,
a film-feeding mechanism, comprising a filra
engaging device, electromagnetic means for

actuating said device, an. electrically con-.
trolled locking device for positively holding

said mechanism during periods of rest or
exposure and commutating means for simul-
taneously controlling the operation of said
actuating device and said locking device, in
combination with a take-up reel, a shaft
carrying said reel, and suitable means con-
necting said sprocket-carrying shaft and
said reel-carrying shaft to secure synchro-
nous operation of said shafts at varying
speeds.

In testimony whereof I hereunto affix my
signature.. -

HARRY M. HILL.
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