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[0 «ll wivony it may concern:
- Be 1t known that I, EBERHARD SCHNEIDER,
a citizen of Germany, and a resident of New

York city, county and State of New York,have
invented certain new and useful. Improve—_

ments in Pllotographlc -Printing Machines, of
which the following is a speclﬁeatlon |
This invention relateq to an improved ma-

~chine for printing photographs, the machine

TO

- _I5

being pdl‘tl(‘:lﬂ&l‘ly adapted to print succes-
sively the pictures formed on a long and nar-

row negative such as used, for example, in
movmg—pletm e exhibitions. By mymachine
the positive and negative films are fed with
a like speed intermittently through the ma-
chine. When the films are in motion, the

light-opening will be closed by a shutter, and

~ when the films are at rest the shutter will be

20
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opened to admit the light and effect the print-

be automatically performed in an accurate

and rapid manner and blurrmﬂ' will be pre-

vented.

The invention COI]SISt:S in the various fea-
tures of eonstructlon ‘pointed out in the
claims.

In the accompanying drawings, Figure1 is

~a front elevation of my improved film- -print-

30

“horizontal section on line 5 5, Fig. 4; Fig. 6 .
35

10

'mg machine; Fig. 2

in section, of the same, Fig. 3, a detail sec-
tion through part of the ﬁlm and shutter
driving mechanism; Fig. 4, a detail of the
mechanism for feeding the films; Hig. 3, a

a side elevation, partly b:oke_n away, of the
machine, s_how_ing-the side opposite to that

shown in KFig. 2; Fig. 7, a section on line 77,

Fig.1. Figs. 8 and 9 are similar sectmns w1th
some of the parts omitted and showing the
shutters in consecutive positions, and Fig. 10
is a detail of the Geneva movement.

The letter a represents the frame of the ma-

.chine having the opening a', through which

~ the llght 18 admitted to effect the printing.

45

A is the sensitized or positive strip or film,
and B is the superposed negative tmnspar_ent

strip or film, which contains a row of the pic--

tures to be printed upon the positive film.

~ These films a;e fed simultaneously back of

50

the opening a" by an intermittent motion, so

that they-gre exposed for the time necessary
‘to effect the printing of one picture and are

-Thus the printing of the picturés will

, a side elevation, partly

I

1

back of the opening a'.

B.

the next pieture.

over a curved block, rest, orrollerd, armnﬂ'ed
| The_nce the film
passes over a sprocket-drum ¢, having two
rows of teeth which engage the usual perfo-
rations formed along the edges of the ﬁlm

which it is held by a nut ¢, Fig

then adwmeed 13p1dly to expose and- pnnt_ e
The positive film A,wound
upon a reel A’ in a dark chamber a? passes

55

60
The drum ¢ is mounted upon a shaft ¢/, to
. 5, 80 that it

may be readily exchanged. Aimme d, swing-

‘ing on shaft d' and carrying a pair of cguide-

rollers d?, serves to hold the spmcket dram
in ellfraffemenb with the perforations of the

film A
sired position by a clamp-screw d°.

», the film A passes over the rear wllet a?
into a rear dark chamber a?.

This frame may be fixed in‘any de-
IFrom
the drum ¢, which is provided with a stripper

7°

Thenegative film B passes from reel B’ also B
over the block b, and thence to the sprocket-

&d&[)tﬂd to be driven intermittently, in man-

drum e, mounted upon shaft ¢'; which is -
75

ner hereinafter specified, and which imparts

¢' by toothed wheels ¢€* c2,

worm-wheel 3.

In order to adjust the sprocket-drum eupon |
its shaft ¢ in such a manner that the nega-
tive film may be accurately centered opposite
the opening a’, I provide the drum e with a
This wheel i8 engaged by a

| a, correSPOHdlﬂg intermittent momon to sha.ft o

80

worm €4, turning in a blacket e’, which i 1Iseon-

nected to the shaft ¢’ in such a manner that
it will rotate together with the same, but may

be readily shpped off if it is desired to ex-

85

change the sprocket-drum. A nut ef pre-

vents the bracket and drum fro.n slipping off.

By tarning the worm e¢* the drum e will be

slightly rotated upon its shaft to draw the

curately within the opening a'.
A frame f, turning on shaft 1’

lar to frame d by the clamp-screw f3.  From
the drum e, which is provided with a strlpper
g, the film B passes over frent roller f*’f
a front dark chamber at.

I prefer to provide an additional uppar feed

and ha.vmg_

{rulde rollers 7%, serves to hold the drum ¢ in

engagement with the perforatiouns of the film
This frame may be set and clamped simi-

90

film B downward and center the picture ac-

....

for the negative film B, which consmts of a
s_procket _drum g, hpng in bqarmgs g’ and
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driven from shaft ¢’ by chain gg. The film is
held against drum g by rollers ¢® hung in ad-
justable frame ¢*, which can be %et by means
of screw ¢°. Between the drums e and g 18
arranged a spring - tension roller A, which
bears against the filin and serves to take up
any slack. |

The opening ¢’ is provided at its inner side

with a yielding frame 2, that bears against the

film I3 and presses it, together with film A,

against the block 6. This frame is of a size
to 1nclose the portion of the film to he ex-
posed and to exclude the light from the re-
mainder of the film. The block b I provide
with a curved face that forms a curved back-
rest for the films and bulges the portions of
the films under exposure outwardly or to-
ward the light-opening. To thiscuarved face
I attach importance, as the films while being
drawn over it will be pressed into intimate

contact and will be so tightly seated that all

235
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folds or imperfections are straightened out.
Thus all the light will be forced to pass

through the film B, and any lateral diffusion

of ight which might cause a blurred print is
prevented.

The block b is secured to a plate ', hung
upon a pintle 6* and provided with an arm 1)3
which is engaged by a set-screw 0% By turn-

ing this screw the block b may be set to ac-

commodate different thicknesses of films and
to permit the films to be removed and re-
placed.

The mechanism for impar tmu' intermittent
rotary motion to the shaft e, and
quently to the shaft ¢/, is as follows: 718 &
pulley driven by a suitable power and mount-
ed upon a worm-shaft 7', which is hung in an
adjustable bearing . The worm 5’ engages
a worm-wheel 7% turning on a stud 7* and con-
nected to an elliptical gear-wheel 9°. The
wheel 7° meshes into a corresponding ellip-
tical gear-wheel 9%, fast on shaft 97, to which
is also secured the driving-disk ;8 of a Geneva
movement. 'The disk j® is provided with a
driving pin or pins 7%, that engage succes-
sively the radial grooves &' of the Maltese-
cross-shaped gear &, which forms the second
part of the Geneva movement.

The wheel £ is mounted upon the shaft ¢,
and thus it will be seen that the rotating
movement of puiley 7 iseonverted into an in-
termittent rotating movement of shaft e’, and
consequently of shaft ¢’.

The advantage of driving each of the filins
A and I3 by a separate sprocket-drum c
and e 18 that films baving differently-gaged
holes may be drawn evenly through the ma-
chine. So, also, films having equally-gaged
holes must be fed by two sprocket- drums,
beeause the curvature of both films is dit-
ferent. It may, however, happen that the
holes 1n both filins can be engaged by either
the front or rear sprocket-drum alone, in
which case the other sprocket-drum is super-
fluous. The rear sprocicet alone is used when
the holes in the rear filim are nearer together,

‘fast on the shafts [* [, respectively.
lower shutter ! should be of a length to cover

conse-

" their open position.

while the front sprocket alone is used when
the holesin the front filin are nearer together,
as will be readily understood.

As thus far described a section of the su-
perposed films is exposed fora certain 1enf‘rnh
of time to the light entering opening a’, and
then the films are fed downward to exXpose a
new section. Thus the pictures on the nega-
tive film are successively printed upon the
positive film. -

During the time the films are moved—u. e.,
between the exposures—thelight must beshut

off from the films, and this is accomplished

by a pair of overlapping shutters [ and 7
The

the entire sight-opening, so that the upper
shutter [ may be removed. Thisisdone when
the top of a filin-section is to be exposed for
a greater length of time than the bottom of
such section, as the top of shutter !’ will open
before and clocse after the bottom of such
shutter., -

is as follows: Upon the shaft 77 is mounted
an eccentric m, which reciprocates a rod m’,
thatis adjustably connected to an oscillating
lever m?, turning on stud m® and having a
nose or hooked-shaped end m'. The adjust-
ment between lever m* and rod m' is effected
by a pin m?® entering one of a series of holes
mt of rod m' and having for its object to
shorten or lengthen the tlme of exposure.
The hook m*engages and tilts a plate or pro-
jection o, fast on shaft [* of lower shutter [’
and set slightly back from said shaft. The

plate o0 is provided with an arm o', carrying

a counterweight o, which has a tendency to
throw the shutter ' into its open position
against the action of the hook m*, which tends
to close the shutter and hold 1t in its closed
position. Motion is transmitted from arm o
to the upper shutter [ by means of a link ¢°,
pivoted to arm o' and also to an arm o? of
shaft [, so that both shutters swing simul-
taneously outwardly orinwardly. If desired,
the motion may be transmitted from one shut-
ter to the other by a pair of gears. The rota-
tion of shaft 7" will cause an oscillation of the
lever m?®, and when the hook m! of sueh lever
moves down Fig. 7, it will canse the plate o
to swing out of its way, Fig. 8, and to thereby
rock the shaft £ and close both shutters. Af-
ter the shutters are thus closed the hook m?
will continue its downward moveinent, and
by impinging against the plate o will hold the
shuttersin their closed position during its en-
tire downstroke, Fig. 9. During this elos-
ing of the shutters the films A B will be fed
downward by their sprockets ¢ e, and when
they are again arrested the hookm* will swing
upwardly to release plate o and permit the
weight o0* to throw the shutters rapidly into
When the shatters are
thus opened,the arrested {ilms will be exposed
to the light to print the next picture, after
which the shutters are again closed and the

70
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90
The mechanism for operating the shutters
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~films fed downward "The mechanisms for | also engages eeld ﬁlm a.nd w1th a tenelon-,
roller that bears a.fremet the film bem een the

3 - VUO, YO

moving the-shutters and films coact in such

a manner that the shutters are first closed,

~the films then. fed downward and atrested

IO

15

fect the next exposure. |
be seen that a suegession of LlBﬁl’l prmts mll

and the shutters are-then again opened to of.-
In this way it will

be obtained.

The object of thdaelllpble gears 7 5 4643 to
shorten the time of elosmg the shutters and
drawing down the films and to lengthen the
time of exposure. If these: ‘objeets are not

desired, concentric gears may be substitated
for the elllptm gears... . -

What I claim is— |

1. In aphotographic-printjig mdch'me the
combination of a sprocket-drum adapbed to

~ engage a positive film, with a ssond sprocket-

20

26

~ and closmg the shutter, substantially as speci-
 fied.

730

- 35

40

drum adapted to engawe a negative film,

means for driving said drums mtermlttently,'
~ and with a° dark chamber for inclosing the
positive film, substantially as specified. |

2. Ina photogmphlc -printing machine, the

combination of -a sprocket-drum adapted to

engage a positive film, with a second sprocket-
drum adapted to engage a ‘negative film,

means for driving said drums mtermltbently, |

a shutter, and means for alternately opening

3. Ina photographlc -printing md.chme the

combination of a dark chamber for enclosmfr
‘the positive film, with a sprocket-drum a,dd,pt-'
ed to mtermlttenblv feed said film, a second

sprocket-drum adapted to mtermlttently feed
the negative film, in unison with the positive
film, and a shuttel adapted to alternately

expose and cover the films, substenbmlly as
- Specified. I

4. In a photographic-printing machine, the
combination of a sprocket-drum for feedmﬂ'

“a film, with a swinging frame having relle:e

~ that are: adapted t0 hold the film against the

45

50

53

drum, and with -means for Gl&mpll}ﬂ‘ said
frame in position, substantially as specified.

5. Ina photographic-printing machine, the

combination of a pair of intergeared Shafts"
with sprocket-drums movably mounted upon

sald shafts, and with means for imparting an
intermittent rotary. movement to one of said
shafts, sabstantially as specified.

6. Ina. photographiec-printing machine, the

combinationof an intermittently-driven ehaft

with a sprocket-drum mounted thereon, and
with means for setting said drum adj ustebly'

npon said shaft, substantially as specified.
7. Indphotomephle -printing machine, the
combination of aninter mltbentl;s -driven elmfb

© with a sproéket-drum mounted thereon, a

6o

for

worm-wheel secured to the drum, a worm
engaging the same, and a bracketon Lhe shaftt
supporting Bhe worm, substantially as
epectﬁed |

3. In a photographie- puutmﬂ'machme the
- combination 4of
sproeket-dram mla,pted to engage the nega-

an . intermittently-driven

| havmg a light-opening,
curved face arranged ba,t,k of said opening

drums, sn bstdntlelly as specified.
9. In a photographic-printing ma,chme the
cembmatlon of a sprocket - drum ddepted

means for intermittently driving said dmms
means for holding the filmn dgdll']‘%t the drums

and a spring- teneloned roller between the_

drums, substantially -as specified.

to engage the negative film, with a second
sprocket dram thet also engatres said film,

75 o

-10. In a photowephle printing maehlne

a film-rest havmg a

80

and adapted to bulge the films toward the_ ,.

-opening, eubetantlally as specified. -
11. In a photographic - printing machine
having a light-opening, the combination of a
| film-rest having a curved face, with means

forintermittently feeding a pair of su perposed "
films over 8aid curved fece and back of the -

light-opening, substantially as specified.
12, In a photographic - printing machine

90 .

having a light-opening, the combination of a -

film-rest hamng a curved face and arranged =
. back of said opening, with a pivoted plate
that carries said rest,'and means for adjust-
ing said plate, eubetantmlly as specified.
- 13, In & photographic - printing machine =~
having a light- -opening, the combination of a

95

film-rest having a curved face and arranged :

back of said opening,

against the rest, substantially as specified.

with a yielding frame =
adapted to press a pelr of superposed films

14. In a photogrephm printing machme-*_
having a light-opening, the combination of a

film-rest hfwmg a curved face and arranged
back of said-opening, with means for inter-
mittently feedmﬂ' a pair of superposed films

105. ..T |

over said eurved face, and a yielding frame

for pressing the films eﬂ'alnsb sa.1d face, sub-
stantially as specified.- |
15. In a phetowmphlc plll]l]ll]“‘ mechlne

110

the combination of a power-shaft with a

sprocket-drum adapted to engage a positive
film, a second sprocket-drum adapted to en-

mwe a negative film, means for intermittently .

drwmg said drums from sald shaft, a shutter,

ing said shutter, all being so arranged that

theshutterisclosed when the spmcket drums

1Ty
and means for alternately opening and clos- - |

are iIn motion, and that the shutter is open

when the spr ocket dru ms are at 1est substan-:

tla,lly as specified.
16, .In a phebowraphw leIltlIlﬂ' mechme

120

the combination of a driving-shaft with a Ge-.-_ N
neva movementactuated thereby, a sprocket-

drum having a shaft that is intermittently
driven by said movement, a lever also oper-

ated by the driving-shaft, and a pair of shut-

--I_'.L”;‘

ters operated by smd IGVGI substentlelly as

specified.

17. In a phOtOﬂ’I‘:{Lphlc prmtmcr_

achine, |
the combination of a driving-shaft with a

130

pair-of elliptical gear-wheels aetu«tted there-

by, a shaft rotated by one of said gear-wheels,

tive lilm, with a seeond .sprocket drum thetu a sllutte1 means for operatwely eonneetmw. :




said shutter to said shaft, a sprocket-drum,
and a Geneva movement for transforming
the rotating movement of said shaft into an
intermittent rotary movement of the drum,
substantially as specified.

18. In a photographic- printing machine,
the combination of a worm and worm-wheel,
with a shaft actuated thereby, a Geneva
movement actuated by said shatt, a sprocket-
re drum actuated by the Geneva movement, a

lever also actuated by said shaft, and a shut-

ter actuated by the lever, substantially as
specified.

19, In a photographic-printing machine,
15 the combination of the following elements: a

-y

worm and worm-wheel, a pair of intergeared
elliptic wheels actuated thereby, a shaft ac-
tuated by one of the elliptical wheels, a
sprocket-drum, a Geneva movement between
the shaft and sprocket-drum, a shutter, and zo
a lever actuated by the shaft and adapted to
actuate theshutter, substantially asspecitied.

Signed by me at New York city, county and
State of New York, this 28th day of Septein-
ber, 1900.

EBERHARD SCHNEIDER.

Witnesses:
WILLIAM SCHULZ,
I'. v. DRIESEN.
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