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PHOTOGRAPHIC-PRINTING T[ACHINE.
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Specification of Letters Patent. Patented Nov, 21 , L9186,

{
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Application filed October 28, 1914, Serial o, 868,185,

1o all whom it may concern :

e 1t known that I, Lopewyx J. R. HowsT,
a citizen of the United States, residing in
the city of Philadelphia, county ot Phila-
delphia, and State of Pennsylvania, have
invented certain Improvements in Photo-
graphic-Printing Machines, of which the
tollowing is a specification.

My invention is designed primarily for
use 1n printing motion pictures, and its
leading purpose is to obviate the necessity
for printing separately and then joining to-
gether the several scenes which together
form a picture story, but it will be evident
that the invention is adapted for more gen-
eral use. - -

Where several negatives are made sepa-
rately under varying conditions of light and
exposure, as 1s requisite in most instances in
producing motion pictures, it has been neces-
sary, 1n order to obtain satisfactory positive
prints from such negatives, to make such
prints separately so that the intensity of
the light can be regulated in accordance
with the density of the several negatives,
the requisite printing light intensity being
determined usually by test exposures as a

guide In making ¢the several positive prints -

separately. ,
The 1mprovements of my invention con-

template, in the preferred form, joining the

several negatives or negative sections to-
cether 1n proper relation. in accordance with

test exposures, and providing such sections

with special perforations, by means of

which, 1n the operation of printing, an elec-

tric eircult or circuits are closed and mech-
anism operated thereby to automatically
regulate the intensity of the light to that de-
sired or in accordance with the density of
the negative section to be pringed.

The invention, as illusérated in the accom-
panying drawings, is adapted to a particular
type oi machine, but it will be understood

that the design of the machine may be

changed within the scope of the invention.
In the drawings, Figure 1 is a sectional

elevation of the machine embodying my im-

provements; Hig. 12 1s a section of a motion

sectional view taken

picture film perforated or slotted for use
therein; Fig. 1* is an enlarged sectional view
of details of construction shown in g, 1
I1g. 2 1s an enlarged sectional view taken on
the line 2—2 of ¥ig. 1; Fig. 3 is an enlarged
on the line 3—3 of
F1gs. 1 and 2 with the partition between the
lamp and printing housings broken AWAY
Hig. 4 is a sectional elevation of chagram-
matical character illustrative of elecirical
mechanism comprised in the Improvements:
¥1g. 5 is a broken sectional view taken on the
line 5—35 of Fig. 2; and Fig. 6 is a broken
sectional elevation of detached details of
construction. -

The machire, as illnstrated in the dravw-
Ings, comprises the case 1 containing the
reel 2 from which the sectional negative film
3 1s drawn over the roller 4, and the reel 5
from which the film 6 is drawn over the
rollers T and 8.

The case 9, on which the case 1 is SUpR- |

ported, contains the frame 10, which Sup-
ports the plate 11 provided with the aper-
tures 117 and 11" together with the doors
12 and 12" adapted to close thereover. The
doors 12 and 12’ codperate with the plate 11
1n guiding the negative film 3 across the ap-
ertures 11” and 1177 as the film is drawn
through the machine by the usual teeding
device 13 operated by the cams 14 and 147
fixed on the journaled shaft 15. The film &
upon which the positive images are to be ex-
posed through the negative film 3 is guided
over the rollers 7, 8, and 18’ and malkes con-
tact with the negative film after having
passed this latter roller. The positive film
6 1s Ted through the machine simultaneously
with the negative 3 and by the same pPro-
pelling mechanism.

A belt driven shutter wheel 16, which ig
fixed on and drives the shaft 15, contains the
equal apertures 16" separated by the spoke
16”7, This wheel, a half or more of which
1s closed, 1s codrdinated with the cam 14 so
that when the end of the downward move-
ment of the film by the cam has been effect-
ed the shutter wheel moves from a nosition
covering the aperture 11’/ {o one nncovering
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the same. The wheel 16 1s provided with a
pin 17 carrying a roller 18 and with a cam
162. The pin 1s adapted to engage for about
90 degrees of its movement and during the
peuod of exposure a cam 19, and the roller
18 1s adapted to engage a bar 20 which is
movable mto the path thereof by mechanism
hereinafter described and removable from
said path by the cam 162,

The cam 19 is fixed on the arm 21 which
1s connected with an arm 21, these arms

~ Dbeing fulerumed on the shait 99. A bar 23,

15

having the transversely projecting arms 23°,
connects the arm 217 with a block 24 which
is movable on the .supporting plate 25 at-
tached to the frame 10, the block being pro-

~ vided with a pin 26 movable 1n the slot 25’

20

in the plate 25 and connected by a spring
27 with the shaft 22. Insulating bearings
98 are carried in the ends of the block 25
and bolts 29" and 29’’, having their forward
ends 1n the apertules 117, are adapted to

~ reciprocate in the block, the bearings being

25

30
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40

of the

provided Wlth the slots 28" and the bolts-

‘mth the pins 29” movable therein. Springs
50 are disposed between the arms 23" and
the heads of the bolts 29" and 29" .to move

“the latter forward and permit them to move

backward within the bearings 28, and the
spring 27 acts to hold the cam 19 in the
path of the pin 17. The cam 14, causes
the film strips to move downwar dly in an
intermittent manner, and is so placed with
respect to the opening in the shutter wheel
16 that when the opening uncovers the
printing aperture 11°° the film strips are at
rest. During this period, the forward ends
pins 29’ and 29"’ will rest against
the negative film 3 if it pr esents its normal
perforatwns whereas either of these pins
will pass thrmwh the film and rest against

* the metal door 12 in case the negative pre-

45

50

sents one of its spectal elongated pertfor-
ations 3" or 3”7 betore them. The action of
the spring 27 withdraws both these pins

from contact with the film or with the door
12 before the film feeding mechanism oper-

ates to bring the succeedmﬂ‘ picture before
the prmtmO’ aperture.

A solenoid 31 and any source of electric
energy 32 are connected by the conductor
33, the solenoid being connected with the

bolt 29" by a conductor 34 and the battery

55

32 being connected with the door 12 by a
conductor 35. This circuit is automatically
closed when slots 3’/ of the negative film
register with the bolt 29" so that the latter
can make contact with the door 12.

A solenoid 36 and any source of electric
energy 37 are connected by a conductor 38,
the solenoid being connected with the bolt
29’" by the conductor 39 and the source of
electric energy being connected with the
door 12 by the conductor 40, This circuit is

1,205,632

automatically closed when reglsteung slots
3" of the films, during printing periods or
periods of 1est leﬂ'lstel with the bolt 29”7

and the latter engages the door 12.

The bar
lever 20/, fixed together by the rod 20,

are ﬁzed to the ‘lIlChOI 317 of the solenmd

31 which, when excited, mov es these parts
toward the wheel 16 and carries the bar 20

into the plane of the roller 18, the roller

acting to depress the rod.

An escapement lever 40 is fulerumed on
the standard 41 and engaged by the rod 20"
and connected

which moves therethrough,
with a spring 41’ which is anchored to the
standard so as to tend to hold the lever
elevated and elevate it when depressed by
the rod. The lever is provided with the
pallets 42 and 43 having the respective
notches 42/ and 48’ at their bases, in the
form of a usual escapement. A lantern

“wheel 44, provided with the trundles 44/
adapted te be engaged by the pallets 42 and

43 and by the notches 42" and 43’, 1s fixed

on an arbor 43 journaled in the bearmﬁs or

standards 46 on a carriage 46’ the Iatter
being movable on the ways 16" and the
wheel being intermittently advanced and
locked by the reciprocation of the escape-
ment lever 40.

A light disk 47, provided with graduated
aper tures numbered from 1 to 16 inclusive
and corresponding in number with the
trundles of the lantern wheel and with the

- pins 47" respectively disposed between adja-

cent apertures, has fixed thereto a sleeve 48
mounted concentrically in the arbor 45. The
sleeve 48 is provided with an arm 48’ adapt-
ed to engage a pin 44”” on the wheel +4. A
spring 49 has one end fixed to the arbor 45
and the other to the sleeve 48, permitting a

limited movement of the Wheel 44 relatue'

to the disk 47. When the arm 40 1s de-
pressed so that the tooth 42 engages and
moves a roller 14 into the notch 42’, ten-
sion is applied to the spring 49, w hich in

turn applies force to the disk 47 tendlnﬂf to

turn 1t in the direction of the arrow. The
disk is normally held against the action of
this spring by the enﬂ'an‘ement of a pin 47’
thereon with a dog 47" fixed on a shaft 50.
which 1s journaled in the bearings 50". A
catch 51 1s loosely mounted on the shaft 50

and supported by a spring 52 to cause it to

engage any one of the pins 47/, which makes

contact with the dog and prev ents backward

_ When the
15 elevated to dlsenga oe the

movement of the hght disk 47.
locking dog 47"’

wheel 4:7 the latter, when subject to “force
communicated thr ough-the spring 49 under

tension due to ‘LdV‘lnCinD‘ the w hee] 44, will
be. thrown fOI‘W‘lI‘d untll the arm 48’ en-
gages the pin 447,

The_ shatt 50 has fixed on the opposite end

20 and the downwardly bent'
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thereof an arm 53 (Figs. 8 and 6) adapted
t0 be engaged and rocked by an arm 54 on
the anchor or armature 36" of the solenoid
30, the anchor also having fixed thereon an
arm 095 which lies in the path of the cam or
knocker 56 on the wheel 16 when the solenoid
1s excited. The knocker is arranged to en-
gage the arm 55, at the end of an exposure,
tor the purpose of causing the arm 54 4o
act through the arm 53 and shaft 50 to ele-
vate the door 47"") whereupon the spring
49 causes the disk 47 to be thrown forward
to bring a succeeding light aperture (of
area corresponding to the density of the
next film section) into position during the
period that the shutter obturates the expos-
re aperture 117, the disk 47 being stopped
by the engagement of the arm 48 with the
pin 44" and locked in this position by the dog
51.  When this has been effected, the circuit
containing the electro-magnet 36 is broken

and the armature 36" is moved back by the

engagement of the cam 56 with the arm 54’.
o I o p

thereby permitting the dog 47’/ to again lock

a pin 48" of the wheel 47. ,
Zhe lamp 57 is preferably of the glow-
ing filament fype and the light therefrom

1s projected through the aperture 57" there-

of, the aperture of the light disk 47 regis-
tering therewith, the aperture 9’ between
the printing and lamp cases, an aperturs
167, of the disk 16, and the aperture 117 of
the plate 11 upon the films.

The apertures 1 to 16 of the licht disk
vary 1n area preferably so that from the
smallest to the iargest the succeeding aper-
tares are 1.2 times as high as the preceding
ones; those that are more than 4’7 in height
are preferably made circular and those of
less height are preferably made 3"/ in width.
These apertures of varying area are designed
to pass the amount of light required for the
different densities of the various negative
flm sections. -

In order to compensate for variations in
the power of the light, which can be found

by test, the carriage 46’. with the mecha-
T 3 o= 9

nism thereon, is moved along the ways 46’/
so that the distance of the lamp from the
film may be varied as required to produce
the established standard intensity of the
light. '

The mechanism having been adjusted and
the fest prints of the negative sections hav-
Img been obtained, these sections are joined
together, with a leader attached to the first
section. 'This leader and the successive flm
sections are then provided with the slots or
elongated perforations 3" and 8" required
to operate the light disk 47. If for in-
stance, the first section should require that
the light be passed through aperture No.
6, five elongated holes are formed on the
lett side of the leader and one hole is

3

formed on the right side of the first film
section av a distance above the first Image
thereoi equal to the length of the images

between the apertures 117 and 11" less one.
.These slots or perforations, in the leader,

by causing the circuit to be closed through
the solenoid 31, cause the bar 20 to be drawn
under the roller 18 and thereby to depress
the arm 40, which is followed by the break-
Ing of the circuit before the next forward
movement of the films and the shifting of
the bar 20 by the cam 16* for each of the
five perforations through which the cireuit
of the electro-magnet 31 is closed. Thus
the wheel 44 is moved five steps forward.
The slot on the right in the first negative
section effects the release of the hight disk
durlng the period that the first picture of

the first section moves into position regis-

tering with the opening 1177 in the plate
11 by closing the circuit through the solenoid
38. If thus the light disk has previously
been placed at opening 1, it has been shifted
by the described operations to opening 6
when the first picture of the first scene was
exposed.

Assuming that the second section has a
density requiring opening nwumber 13 io be
used, the wheel 42 will be turned by means
of slots in the left side of any part of scene
one whereas the single hole 8’ in the correct
posttion on the right of section two releases
the disk 47 in time to print the first image
of scene two through opening 13.

1t 18 to be understood that the number
o1 holes required on the lefi side of each
section, in order to bring the proper light
aperture or the disk into position for the
next section, is found by subtracting the
number of the aperiure in operative position
trom the number of the next one fo be
placed in position. If the latter number
be lower than the first one, the number 16
1s first to be added to the same and the sub-
traction made from the sum so obtained.
That is to say, it the active aperture be num-
ber 6 and the next one to be used is number
4, add 16 to 4 and subtract 6, which indi-
cates that Tourteen holes must be turned
in order to bring aperture 4 into operaiive
position after aperture 6 has occupied such
position. Furthermore, it will be under-
stood that 1t 1s quite immaterial in which
part of a preceding section the left hand
noles for the advance of the wheel 44 are
located, 1nasmuch as the light disk 47 will
only tollow the advance of the wheel 44
when liberated at the proper moment by
the elongated hole in the right hand side
of the succeeding section.

Having deseribed my invention. T claim:

L. In a photographic printing machine,
means tor feeding a film, adjustable mech-
anism tor regulating the light passing
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therethrough to said film, and automatic
means for variably adjusting said mecha-
nism proportionately to the density of the
film. - '

2. In a photographic printing machine,
means for feeding a film, a movable device
for regulating the light passing to said

film, and means for automatically moving

said device variable predetermined distances
proportionately to irregular differences of

density between successive sections of said

film. ' H
3. In a photographic printing machine,
the combination of revoluble shutter mech-

anism, a source of light, a device having

apertures adapted = for regulating the
amount of light passed from said source
of light through said shutter mechanisi,
and means comprising an electric cireuit
whereby said device is operated to change
the aperture disposed between said source

of light and shutter when the latter cuts

off the light from said film. -
4. In a photographic printing machine,
revoluble shutter mechanism, a lamp, an

apertured device revoluble between said

lamp and shutter mechanism, means
whereby said shutter mechanism turns said

apertured device and changes the aperture

through which light is passed, and electro-
magnetic mechanism whereby said means
last named are brought into operative rela-
tion. - B _

5. In a photographic printing machine,
a shutter wheel, a lamp, a revoluble aper-

“tured device for passing light from. said

lamp through said shutter wheel, and means
for operating said device by said shutter

wheel, said means comprising a film, means

for feeding said film across the path ot
light from said lamp
tured device and through said shutter wheel,
and an electric circuit controlled by said
film. _

6. In a photographic printing machine,
revoluble shutter mechanism, a lamp, a rev-
oluble device having graduated light aper-

tures adapted to be selectively disposed be- .

tween sald lamp and shutter mechanism,
and means for operating said device, said
means comprising a circuit and-a photo-
oraphic film for controlling said circut

whereby said apertured device is adjusted

to pass a predetermined amount of hght.
7. In a photographic printing machine,
the combination with a film, of means for
feeding said film, a device having a plu-
ality of light passages for regulating the
licht passing to said film, and automatic

means controlled by said film for selectively

positioning non-consecutive passages afore-
said to pass light to said film. _

8. In a photographic printing machine,
the combination with a film comprising sec-
tions having different densities and per-

through said aper-

1,205,832

forations of varying character correspond-
ing to said different densities, of film guid-

ing means, mechanism for feeding said film,

a lamp for projecting light on said film, a
revoluble device containing apertures of dii-
ferent areas movable between said lamp and
film, and means comprising an electric cir-
cuit normally held open by said film and
adapted to be closed through said perfora-

tions, whereby said device is automatically

operated by the corresponding character of
said perforations to set apertures thereof
adapted for passing the amount of light re-
quired for printing said film sections.

9. In a photographic printing machine,
means for feeding a film, means for guiding

said film, a lamp, a shutter wheel adapted

for periodically interrupting light projected

from said lamp upon a film carried by said

guiding means, a revoluble device contain-

1ng apertures of different areas movable

across sald lamp so as to regulate the

amount of light projected thereby on said

film, means for turning sald device, a device
carried by said shutter wheel for operating
said- means last named, and electro-magnetic
mechanism adapted to be controlled by said
film for controlling the relation between
said last named means and the device of
said shutter wheel for operating the same.

10. In a photographic printing machine,
the combination with a film having sections
of different densities and perforations cor-
responding to said densities, of film guiding
means, means for feeding said film through

sald guiding means, an electric circuit

adapted to be automatically closed through
perforations aforesaid, a lamp, a revoluble
device containing apertures adapted Tor
regulating the amount of light passing from
said lamp to said film, means for giving
a step by step motion to sald device for the
purpose of changing the apertures thereot
to pass the light required for printing, a
revoluble device normally out of engage-
ment with said means, and mechanism con-

70

75
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trolled by said circuit whereby said means

last named 1s moved 1nto
operated upon by said device last named.
11. In a photographie printing machine,
a lamp, a revoluble device containing aper-
tures of graduated sizes movable across said
lamp, mechanism whereby said device 1s
adapted to be turned to shift the apertures
thereof, mechanism adapted for locking
sald device in various positions to be occu-
pied thereby, means comprising a circuit
containing an electro-magnet whereby said
mechanism first named 1s shifted, a revo-
luble wheel having a device adapted for
operating sald mechanism first named 1in
one position thereof, and mechanism com-
prising an electro-magnet for unlocking
said device synchronously with the opera-

tion of said mechanism first named.
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12, In a photographic printing machine,

~a 1lm having sections of different densities,
means for mtermlttently feeding said film,

a shutter adapted for cutting off light from
sald film during the mov ements thereof, a
clrcuit having devices separated by said film
to open 1t and connected through said film
to close it. a rocking mechamsm, a device on
said shutter tor operating sald mechanism,
means comprising an electro-magnet in said
circult for moving said mechamsm into and
out of position to De operated by said device,
a whee] operated by said mechanism, a light
disk having graduated apertur es, 1means
whereby md W hee turns said dlSlxj holding

means for said disk, a second circuit hav Ing,

cdevices separated by said film to open 1t
an¢ connected thlouﬂh sald film to close it,
and means comprising an electro-magnet in
said last circuit for IEIE‘ISIHD said holdmO
means -
In a photographic printing machine,
3 ﬁhr having sections of different densities
and  per forations corresponding  thereto,
means tor feeding said film, a shutter adapu-
ed for cutting off light from said film, a cir-
cuit having devices 5epamted by said film to
open 1t and connected through said film to
close it, a ratchet mechanism. a device on
said shutter for operating said ratchet mech-
anism, means comprising an electro-magnet
in said circuit and a cam on sald shutter
whereby said ratchet mechanism is brought
into and moved. out of operative relation
with said device, means comprising a revolu-
ble device containing madmted apertures
operated bv said ntchet mechanism, and a
lamp for projecting light on said film
through said apertures.
14, Tn a photographic printing machine,
a film having sections of different densities
and means for feeding said film, circuits con-
trolled by said film, a lamp, a revoluble de-
vice having graduated apertures for PASSINg
1)1edete1mmed amounts of hght from said
Lmlp to said film, and means comprising one

ot sald circults whereby said device is op-

erated to permit the passage of light to said
i1lm corresponding to the densrtles of said
sections and means comprising another of
said circuits for controlling said operating
means.

15. In a photographic printing machine,
a {1lm having sections of different densities,
means for feedmﬁ' said film, a circuit con-
trolled by said ﬁlm a lamp, a device for
passing pledetermmed amounts of light
trom said lamp to said film, and means com-
prising an adjustable stop cont1 olled by said
ulcult whereby said device is adjusted for
passing light to said film corresponding to
the den51t1es of 1ts said sections.

16. In a photographic printing machine,
a film having sections of different densities,
means for ieedmf“ said film, circuits con-

r=m

o

trolled by said film. a lamp. a device for

passing predetermined amounts of light
from said lamp to said film, and means con-
trolled by said ecirenits w hereby said device
is adjusted for passing light to said film
corvesponding to the densities of said sec-
tions., said last named means COMPTISING
solenoids controlled by said cirenits and
mechanisms under control of said solenoids
whereby saud device 1s adapted to be alter-
nately locked and operated.

1i. in a photographic puntmf* machine,
a lamp, a revoluble disk containing gradu-
ated apertures for passing light from said
lamp, locking means for lmldmﬁ sard sk,
a  ratchet 111@(,11.:11115111 flexible mechanism
through which said ratchet mechanism is
adapted to turn said disk. a film, means for
feeding said film, a revoluble shutter, and
means wherebyv said film releases said lock-
ing mechanism. said means comprising &
rock arni, and means comprising a device on
said shutter for rocking said arm.

18. In « photoﬂ‘mphlc printing machine,

a lamp. a revoluble disk containing g radu-
ated apertures for passing light £1om said
lamp, disk ()l)eltltmf’" mechanism compy 1SINZ
a spring adapted to be put under tension,
locking mechanism for holding said disk. a
filn. mems tor teeding said ﬁhn a shutter
revoluble between said disk and flm. and
means whereby said film and shutter operate
sal1d opﬂma,rm and locking mechanismes.

19. a photographic plm‘tmﬁ machine,
A lep, a revoluble disk contalning gr adu-
ated apertures for passing light from sald
lamp. disk opeutmn mechanism comprising
a spring adapted to be put under tmsmm
locking mechanism comprising a dog for
holding said disk. a film. means for eﬂdmf}
said film. a shutter zu*oluble between said
disk and film, an electric circuit controlled
by said film, an electro-magnet in said cir-
cuit. means controlled by said electro- -magnet
tor operating said locking mechanism, and 2
device carried by said shutter for operating
salcl means last named.

20. In a photographic printing machine,
a lamp, a revoluble disk containing gradu-
ated apertures for passing light from said
lamp, disk operating mechflmsm focking

mechamsm tor said disk, a film, means fm'

feeding said film. an electric circuit con-
trolled by said film. an electro-magnet in
sald clreuit, an armature for said electro-
magnet and a lever ther eon, sald lever being
Mov able by said armature into and out of
engagement with said locking mechanism,
and a revoluble device for opemtmﬂ said
lever when 1n engagement with 5a1d lockmﬁ'
mechanism.

21. In a photographic printing machine,
film feeding medmmsm a device for regu-
lating the llﬂht passing to said film, means
comprising a circuit containing a contact for
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actuating said device, and means for moving
sald contact toward and from the path of
said film. '

22. In a photographic printing machine,
means for feeding a film, a device for regu-

lating the light passing to said film, mecha-

nism for operating said .device, means for
holding said device against the action of said
mechanism, and means controlled by said
film for releasing said device.

23. In a photographic printing machine,
a light regulator, mechanism for operating
said light regulator, driving means, means

for moving said mechanism into the path of
sald driving means, and a device connected 15
with said driving means for moving said
mechanism from the path of said driving
means.

In testimony whereof 1 have hereunto set
my name this 17th day of October, 1914, 1n 20
the presence of the subseribing witnesses.

LODEWYXK J. R. HOLST.

Witnesses: .
- Jos. G. Dexny, Jr.,
C. N. Burier.
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