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Lo all whom 18 may concern:

Be it known that I, Ezxmst NonrMan
ISERR, a citizen of the United States, and a
resident of Rock Island, in the county of
IKock Island and State ol Illinois, have in-
vented a new and useful Iiaprovement in
Photographic-Faper-Printing Machines, of

wiich the following is a full, elear, and exact

descrivtion. _

The purpose of the invention is to provide
an exceecingly simpie and reliable construe-
tion of machine for printing photographic
paper, especialiy designed for use in connec-
tion with the so-called’ gas-light paper,
wherein the time of exposure is under the
comnplete control of the operator and may be
made to vary as desired {rom a second or
seconds to a minute or many minutes.

1t 1s also a purpose of the invention to pro-
vide a shutter that is mechanically set and
which will autowmatically close at a prede-
terinined period of time.

It 1s also a purpose of the invention to con-
struct a machine of the type described, hav-
mg a wide range of speeds that can be
changed without trouble or loss of time.

The invention consists in the novel con-
struction and combination of the several
parts as will be hereinaiter [ully set {forth
and pomted out in the claims.

Relerence is to be had to the accompany-
Ing drawings forming a part of this specifica-
tion, i which similar characters of reference
mdicate corresponding parts in all the figures.

Hgure 11s arear elevation of the improved
machine; Hig. 2 is a vertical section taken
practically on the line 2—2 of Fig. 1; Tig. 3
15 an enlarged {ront elevation of one portion
of the mechanism adapted to receive a print-
» ing {rame showing the shutter closed and
parts broken away, also illustrating the con-
trolling mechanism for the shutter; Mig. 4 is
an enlarged vertical section taken through
the lower portion of that part of the main
Irame adapted to receive and support a print-
ng franie, the lower portion of the shutter
being in closed position and the direct con-
trolling means for the shutter being shown in
elevation; Fig. 5 is a view simidlar to that
shown in Fig. 4, but illustrates the shutter
I set or open position; and Fig. 6 is an en-
larged detall view of the fan-control for the
clock-work ermaployed for releasing the shutter
at a predetermined period of time. _

A box frame is provided that consists of a

1 bottom 11, a front board 10, side pieces 12

and a top piece 13. This frame 1may be of
any deslred size and is provided with an
openmg 14 in the front board 10 extending
practically from top to Dbottom through
which light is admitted to the interior of the
frame from a gas flame 14%, as is shown in
Fig. 2, or the equivalent of the same. Up-
rigints 15 extend from the top board 13, one
at each side of its center, usually connected
by a cross bar 16, either hollow or solid, and
[rom the outer longitudinal edges of the up-
rights 15 metal plates 17 extend rearward
at right angles to the said uprights, as is
shown in Fig. 2, and each of said plates 17 is
provided with a series of apertures 18. Ad-

jacent to each of the uprights 15 an opening

19 1s made in the top board 13 of the frame

for a purpose to be hereinafter mentioned,

and a partition 20 is located at each side of

the center of the said frame extending from
the rear face of its front board 10 rear-
wardly, being wider at the bottom than at
tne top, and the said partitions also extend
from top to bottom of the said frame. One
of the partitions is broken away in Fig. 2 and
both appear in edge view in Fig. 1. _

The partitions 20 are practically in aline-
ment with the outer edges of the uprights 15
and said partitions at their upper portions
support between them a cabinet 21 provided
with a suitable door 22, which cabinet is
adapted to contain paper, negatives or other
material necessary in making exposures, and
the said cabinet 1s given a downward and a
rearward inclination, as is best shown in Fig.
2. Below the cabinet 21 each partition 20 is

- provided with a downwardly and rearwardly

nclined longitudinal edge 23 commencing
from the rear bottom portion of the cabinet
and extending to a point adjacent to the hot-
tom 11, where the said partitions are widened
and are given a slightly upward inclination,
snown at 24 in Kig. 2.

Just to the rear of the partitions 20, at that
portion of the partitions that is below the
cabinet 21, an exposure board 25 is located.
This exposure board is likewise given a down-
ward and rearward ineclination, also shown
best In Fig. 2, and the said exposure board 25
1s provided with an upwardly and rearwardly
extending rail 26 at its bottom portion, and

- the said board is generally provided with two

exposure openings 252 although I do not
confine myself to any particular number of
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such openings. The lower portion of the ex-
posure board is supported by a transverse
plate or board 272 that engages with the rail
26 and with the bottom of the main frame,
as 1s shown 1n iig. 2.

The printing frames 27 containing the

negatives and the paper to be printed are
laced upon the rear face of the exposure
anrd over the openings 25% therein. A
casing 28, substantially U-shaped n cross

section, is located at each outer side edge of |

the exposure board 25, and the open portion
of these casings 28 face to the front. The
inner side members of the casmgs 28 are se-
cured in any suitable or approved manner to
the inclined edges 23 of the partitions 20, as
is shown at 29 in Figs. 2 and 3. The lower
end portions of the casings 28 are connected
at the front of the exposure board usually by
a tie rod 30, and the members of each casing
28 are braced by transverse studs 31, as 1s
illustrated 1n If1g. 3. .

A recess 32 is produced in the front face of
the exposure board 25 at 1ts lower corner, as
is shown in Figs. 3, 4 and 5, and a segmental
slot 33 is produced in the inner memoer of
each casing 28, extending from the upper

wall of the recesses 32 downwardly and for-

wardly, as is best illustrated in ifigs. 4 and 5.
A vertically located spring 34 crosses each
recess 32, the springs being secured at their
upper ends to the front face of the exposure

board 25, as is particularly shown 1n Kigs. 4
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~and 5, and the lower end of each spring is pro-

vided with a forwardly extending foot 35.

 Below each exposure opening 25% a shait
36 is located at the outer face of the exposure
board 25. The inner end of each shalt 36 1s
mounted to turn in a bearing 37 secured to
the outer face of the exposure board, as is

illustrated in Fig. 3. These shafts are tubu- !

lar, particularly at their inner ends, and at
the outer end of each shaft 35, a spiral stop
38 is located on the said shafts, as is best
shown in Figs. 4 and 5. Hach shatt 36 is
adapted to carry a screen 39, and each screen
39 is secured to the skeleton frame 40 which
may be made of wire of suitable gage, or the

equivalent thereof, and the side members of
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the said frame at their lower ends are made
to enter the shafts 36 or are otherwise se-
cured thereto. These shutters are of sufli-
cient dimensions to entirely cover the ex-
posure openings 252, as 1s also shown mn ¥ig.
3, and a spring 41 is coiled around each shaft
36, being secured at one end to the outer face
of the exposure board 25 and at the oppoesite

end the said spring is attached to or has bear-
ing against the forward surface of the outer |

side member of a shutter frame, as 1s shown
in Fig. 3. The shutters should be made orf a
transparent material of yellow color, so that
the operator can see to place the negative
the frame, and the back of each plate holder

1ng 28.
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operator can see at once if the shutter is
closed after exposure, by the color of the
hieht. ' )

A clock-work A is located within each cas-
The main shaft 43 of the clock-work

of each casing is the lower shaft, and these
shafts are provided with reduced inner ends

44 that turn in the outer ends of the shutter

shafts 36 and serve to support the said ocuter

ends of the said shutter shafts. A gear 451s
secured to each main shaft 43 together with
a ratchet wheel 46, the gears 45 being pro-

vided with pawls for engagement with the

ratchet wheels 46, the pawls slipping over
the ratchet wheels as the shutter is opened.
A lever handle 48 is secured between its ends
on each main shaft 43 operating at its lower
portion through a slot 482 in the said casing,
as is shown In Figs. 1 and 3, and the upper
end of each lever handle 48 is provided with
a knob or projection 49, and one end of a
spring 50 is secured to each knob or projec-
jection 49, the said springs being provided
with buttons 51 at their upper ends and

these buttons are made to enter any one ol
the apertures 18 of the upper plates 17 at-

on
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tached to the uprights 1550 as to increase or

decrease the tension on the handle levers 48.
The gears 45 of the main shalts 43 engage
with pinions 52 located on spindles 53, and
on said spindles 53 gears 54 are secured that
mesh with pinions 55 on a second spindie 56,
which latter spindles are also provided with

gcears 57. These gears n their turn mesh

with pinions 58 upon other and parallel
spindles 59, on which spindles gears €0 are
secured that mesh with pinions 61 on an-
other parallel spindle 62, which latter spin-
dles are provided with gears 63, and these
oears 63 mesh with pinions 64, on what 1
term regulating spindies 65. All of the gear-
ing above enumerated including the handle
levers 48 is located in the casings 28, as 1s

clearly shown in Fig. 3, each shutter being

provided with its individual gearing.

I do not limit myself to the specific num-
ber of gears just described, as their number
will be changed according to conditions of
licht. If a very fast light 1s available or the
negatives are thin, a less number of gears
than described would be used to the best ad-
vantage.

The regulating svindie 65, as 1s shown n
I'ie. 6, extends out beyond the cuter mem-
ber of the casing 28 in which it 1s located, as
is shown in Flg. 3, and the cuter end of the
reculating spindle 65 is provided with a
thread 66 and with a recess 67 1n 1ts outer

end, and a sleeve 68 1s screwed upon the

cuter threaded wmortion of the regulating
spindle 65 and this sleeve 1s adapted to re-
ceive the inner end of a wing carrier 69 1n the
form of a shaft, that is split frem 1ts 1mmner
end to a point near its outer end and the in-

is provided with a small hole 42 so that the | ner end of the split or wing shaft 69 1s pro-
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vided with a tongue that fits in the recess 67
of the regulating spindle 65. A number of
split shafts it will be understood may be pro-
vided for each train of gearing, and each
split shaft 1s adapted to receive between its
members a wing 70, and according to the
dimensions of these wings will the gearing
operate to close the shutter after it isopened
1n 2 second’s time, two seconds or more, in a
minute’s time, or in two or more minutes.
The members at the split end of the shaft 69
are drawn together by a bolt 71 after the in-
troduction cf a wing. These wings are ar-
ranged 1m series and the wings of the series
are so constructed that they will make a dif-
ference of about two seconds each in speed,
and tne number of seconds in which the
wings 70 will permit a shutter to close is by
preference plainly marked upon the wings,
and these wings are usually placed in sets on
brackets 70? located within the main frame
ol the machine, as is shown in ¥ig.1.

I do not limit myself to the speed limit of
the wings 70, since there may be a greater
or less difference between them than stated,
and the tension of the springs 50 can be
changed to meet the difference. It is not
necessary to provide a great many wings, but
still 1t 1s advisable to provide enough to meet
recuirements.

The outer ends of the split or wing shafts
69 are made to enter spring bearings 72 that
are secured to cleats 73 or their equivalents,
attached te the inner side faces of the main
Irame, as 1s shown i Figs. 1 and 6.

A trip arm 74 1s loosely mounted upon the
mner end portion of each main spindle 43 of
each clock mechanism. The formation of
these arms is best shown in Figs. 4 and 5,
whereimn 1t will be observed that at the rear
edge of an arm 74, an angular projection 75
extends to and engages with the rear face of

the spring 34. The object of this projection

75, which 1s practically a lug, is to keep the
arm 74 1n a proper position for action as’is
shiown in Figs. 4 and 5, and the trip arm 74
i1s further provided with a second lug 76 ad-
jacent its lower end and located on its rear
edge, and this latter Iug 76 engages with the
front face of the spring 34. When a shutter
1s lowered, as 1s shown in Flig. 5, the foot 35
of the spring 34 belonging to that shutter will
engage with the stop 38 carried by the shaft
56 of the shutter, as is illustrated in Fig. 5,
and the shutter will remain in its set or open
position until the trip arm 74 belonging to
that shutter is forced rearward, whereupon
the lug 76 will disengage the foot of the
spring 34 from the stop lug 38 of the shutter,
and the main spring 41 of the shutter will
immediately act to close the same over the
exposure opening 25 to which it belongs.

A crank arm 77 is secured to the main
spindle 43 of the clock work contained in
each casing 28, and the horizontal or upper

2

member of the crank arm 77 passes through
the segmental slot 33 in the inner wall of the
casing 1n which the train of clock work is lo-
cated, and this horizontal member of the
crank arm 77 engages with the inner face of
the outer side member of the curtain frame
40. Thus in operation when a handle lever
48 15 carried to the upper position shown in
Kig. 5, the main spindle 43 to which it is at-
tached 1s rocked in its bearings, and the
horizontal member of the crank arm 77 be-
longing to that spindle will be carried down-
vard and forward, and since it is in engage-
1ment with the screen frame 40, it will carry
the curtain down to the set or open position
illustrated in Fig. 5, and immediately the
toot of the spring 34 will engage with the
stop lug 38 and hold the shutter set, as has
been stated. Prior to this operation the
wings 70 are introduced into the split por-
tions of their respective wing shafts 69, so as
to regulate the time at which the shutter
shall close.  The motive power is the spring
50, and this spring having been placed in
tension when the handle lever was carried
ipward commences to act imiediately to
operate the main spindle 43, and it through
the ratchet 46 turns the gear 45, and in this
manner motion 18 communicated to the en-
tire train of gearing, including the gearing of
the regulating shaft 65 rotating the fan 70
which regulates the speed. As the gearing
operates, the crank 77 is carried upward and
at the proper time the horizontal member of
the said crank arm will engage with the trip
arm 74 and force it rearward and it in its
turn will force the spring 34 rearward, re-
leasing the shutter, whercupon the main

sprimg 41 will imimediately close the latter.

I desire 1t to be understood that under
some cirecumstances the wings 70 need not
be used, the difference in speed being regu-
lated by the adjustment of the sprines 50
connected with the clock mechanism; and
that the wings 70 may be made of cardhoard,
wood, celluloid, thin metal, or like material
adapted to the purpose.

Having thus described my invention, T
claim as new and desire to secure by Lotters
Patent,— -

L. In a photographic printing machine, an
exposure poard havine openings therein
adapted to be covered by a plate holder, a
tension-controlled shutter pivotally mount-
ed on said board, and adapted for movement
to and from the said opening, a clock work
mechanism, a depressing arm in engage-
ment with the shutter adapted when carried
downward to set the shutter, the said arm
being carried by a shaft of the said clock
work mechanism, a locking device for the
shutter to hold the same in set position, and
a loosely mounted trip arm for the locking
device 1n the path of the depressing arm and
operated by the latter when it ascends.
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2. In a photographic printing machine, an
exposure board having openings therein
adapted to be covered by a plate holder, a
tension-controlled shutter pivotally mount-
ed on said board, and adapted for movement
to and from the said opening, a clock work

“mechanism, a depressing arm in engagement

10

20

295

30

35

40

45

o0

60

60

with the shutter adapted when carred down-

ward to set the shutter, the said arm being
in operative connection with the said clock
work mechanism, a locking device for the
shutter to hold the same in set position, and

a trip ror the locking device in the path of the

depressing arm when the latter ascends, 1m-
terchangeable regulating fans for the clock
mechanism to regulate the time for tripping
the lock and freeing the shutter.

3. In a photographic printing machine, a
pivoted and spring actuated shutter, a clock
work mechanism for setting the shutter, a
spindle split from its inner end in divection oi
its outer end and coupled to a shait of the
clock work mechanism, fans adapted to be
introduced between the split portions of the
spindle, and means for locking the fans in
place on the said spindle.

4. In a photographic printing machine, a
pivoted and spring actuated shutter, a clock
work mechamism for setting the shutter, a
spindle coupled with a shait of the clock
work mechanism, a fan wing, and means for
detachably securing the wing to the spindle.

5. In a photographic printing machine, &
pivoted and spring actuated shutter, a train
of gearing connected with the pivot of the
shutter, a member carried by the train of
gearing, and a spring having one end secured
to the said member and its other end adjust-
ably secured to the fixed support.

6. In a photographic printing machine, a
pivoted and spring actuated shutter, a tram
of gearing connected with the pivot of the

shutter, a lever secured between 1its ends to |

one shaft of the train of gearing, and a spring
having one end secured to one end of the le-
ver and 1ts other end to a fixed support.

- 7. In a photographie printing machine, a
pivoted and spring actuated shutter, a clock
work mechanism operatively connected with
the pivot of the shutter, a depressing arm for
the shutter carried by the clock work mech-
anism, & member engaging the pivot of the
shutter to hold it open, and a trip for the said
meniber, said trip being in the path ol and
operated by the depressing arm.

8. In a photographic printing machine, a

pivoted and spring actusted shutter, a clock
work mechanism operatively connected with
the pivot of the shutter, a depressing arm for
the shutter carried by the clock work mech-
anism, a stop on the pivot of the shutter,
a spring engaging the stop to hold the shut-
ter open, and a trip arm in the path of the
depressing arm and operated thereby to dis-
engage the spring {rom the stop.

1‘
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9. In a photographic printing machine,
the combination with an exposure board
having an expesure opening therein, a shait
mounted on the board below the said opening,
a shutter secured to the said shaft adapted for
movement to and from the opening, a spring
normally acting on the shutter to hold the
same closed, a clock work mechanism, means
for setting the same, a crank arm secured to
the said clock work mechanism and being
in engagement with the rear portion of the
shutter, which arm when the clock work
mechanism Is set carrtes the shutter to set
position, a stop located on the said shutter
shaft, a spring latech arranged for engage-
ment with the said stop when the shutter 1s
set, and a trip arm adapted to have releasing
engagement with the said latch, the said trip
arm being carried to releasing position by the
said erank arm of the clock work mechanism
when said arm is at the limit of its upward
movement. | | |

10. In a photographic printing machine,
the combination with an exposure board

having an exposure opening therem, a shalt

mounted on the board below the said open-
ing, a shutter secured to the said shait adapt-
ed for movement to and from the opening, a
spring normally acting on the shutter to hold
the same closed, a clock work mechanism,
means for setting the same, a crank arm se-
cured to the said clock work mechanism and
in engagement with the rear portion ot the
shutter,
mechanism is set carries the shutter to set
position, a stop located on the said shutter
shaft, a spring latch arranged for engage-
ment with the said stop when the shutter 1s
set, and a trip arm adapted to have releasing

engagement with the said lateh, the said trip

arm being carried to releasing position by
the said erank arm of the clock work mech-
anism when said arm is at the limit of 1ts up-
ward movement, and interchangeable Ians
adapted to be connected with the clock
mechanism whereby to regulate the time
when the said erank arm shall engage the
said trip arm to release the said shutter.
11. In a photographic printing machine, a
spring actuated shatt having a spiral stop at
one end, a shutter carried by the shait, a
clock work mechanism operatively connected
with the shutter shaft, an angular depressing
arm for the shutter carried by the clock work
mechanism, a spring having a foot at its Iree
end for engaging the said stop, and a trip
arm carried by the clock work mechanism
and adapted to be engaged by the depressing
arm, the trip arm being provided with spaced
lugs for engaging opposing faces of the spring.
12. In a photographic printing machine, a
pivoted and spring actuated shutter, a train
of gearing for setting the shutter, and a lever
rigidly secured upon one shaft of the gearing,
and a spring connected with said lever and

which arm@ when the clock work
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adapted to be put under tension thereby, to
operate the gearmg.

13. In a photographic printing machine, a
pivoted and spring pressed shutter, a clock
work mechanism, and an arm on a snait of
the said mechanism and having 1ts iree end
in engagement with the shu tter to cart y 1t to
setting position.

14. In a photographic printing machine, a
pivoted and spring pressed shuftter, a clock

work mechanism connected with the pwot of |

the shutter, a depressing arm on a shaft of
the said mechanism for eng ocaging the shutter
to carry 1t to setting position, a stop on the

| pivot of the shutter,
\ E)t()p

& spring engaging the
and a tr 1p arm loosely mounted on the
' shaft of the mechanism ca1t ying the depress-
g arm and provided with a lug for engaging
the spring to disengage 1t {rom The stop, said
trip arm bemg opemted by the depressing
arm.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subseribing witnesses.

ERNEST NORMAN KERR.

Witnesses:

J. M. CramMpTON,
P. H. WeLLs.
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