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To all thom it may concern: . . 
Be it known that I, RoBERT CASSELLMAN 

NEFF, a citizen of the United States of 
America, residing in the borough of Brook 
lyn, county of Kings, city and State of 
New York, have invented certain new and 
useful Improvements in Automatic Photo 
graphic-Printing Machines, of which the 
following is a specification. . . . 
My invention relates to automatic photo 

graphic printing machines and has for its 
object to produce a machine which can be 
used for automatic printing from negatives, 
or for the automatic production of enlarge 
ments, and which in use is susceptible of 
such adjustments for varying the length of 

notwithstanding that various times of ex 
posure are required. In carrying my inven 
tion into effect I have 

sure, which is capable of adjustment to as 
exact a point as is found necessary or desir- upon th 

said receptacle it is reduced to its normal or able, and upon the termination of the inter 
val which has been selected as the proper 
time for exposure, the apparatus is automati 
cally restored to a condition for a fresh ex 
posure, and this restoration includes auto 
matic operation of the feeding devices 
whereby the sensitive material last ex 
posed is removed from the point of exposure 
and a fresh supply of sensitive material is 
advanced to such point and means for ad 
justing such devices to vary the feed. 
Many advantageous results are accom 

plished by means of my invention, and these 
will not here be repeated at length, but are 
set forth in the accompanying description 
and claims. - 
A desirable form in which the invention 

may be embodied is illustrated in the ac 
companying drawing, wherein 
Figure 1 is a vertical section of an appa 

ratus constructed according to my invention. 
Fig. 2 is a side elevation thereof, and Fig. 
3 is an elevation of theside opposite the ex 
posure, and which I shall call the rear. 
In carrying my invention into effect I 

preferably employ fluid under pressure as 
the means for controlling the extent or dura 
tion of the exposure, and accordingly, I pro 
vide a fluid receptacle A to which fluid un 
der pressure is admitted through an inlet 
port a, and from which it is exhausted 

provided a control 
ling device for controlling the time of expo 

ply. 

through an outlet port al. The passage of 
the pressure fluid into the receptacle A 
causes the expansion of an expansible por 
tion D, and this expansible portion contin 
ues to expand under the effect of the con 
stantly admitted pressure fluid flowing 

60 
in 

through the inlet, until it reaches the limit - 
of expansion, and the rate of expansion is . . 
period of exposure. The extent of the ex 
pansion of this portion D is made adjustable 
by a suitable adjusting means F to control 
the extent of feed through suitable connec 
tions, and upon the receptacle having ex 
panded to its limit devices are operated 
which tend to open the outlet a' and relieve 
the pressure from the receptacle A. There 
upon the pressure from the said receptacle 
being relieved, other devices which I term 
restoring devices are set to work, and these 
include a so-called connector E" which en 

regulated by a needle valve G to control the 
65 

70 

75 

gages the expansible portion of the recep- - 
tacle and is spring-held thereagainst so that 
upon the exhaustion of the pressure in the 
contracted position by the spring pressure 

80 

of the connector. At the same time the re-. 
storing devices actuate a feed whereby the 
sensitive material, which may be film or sen 
sitive paper, is shifted so as to wind up or 
remove the recently exposed part, and ad 
vance to the point of exposure a fresh. Sup 
restoring devices thereupon, and as a part 
of the same operation, close the outlet from 
the receptacle and simultaneously open the 
inlet, and this is accomplished by shifting 
a Valve L. 
In order to obtain the desired exact ad 

justment of time of exposure, I provide 

85 

This having been accomplished, the 
90 

95 
means for regulating the admission of fluid 
to the receptacle A and the adjusting device 
is illustrated as the valve G. The fluid pres 
sure receptacle A is illustrated in its pre 
ferred form as divided into two chambers. 
B and C, and the passage of the pressure 
fluid, for which purpose I prefer to use air, 
to the chamber C which contains the expan 
sible wall D, is controlled by the needle 
valve G which is preferably situated in a 

00 
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passage H which leads from the chamber B, 
into which the ports open, to the chamber 
C. This needle valve extends through to 
the outside of the casing where its head g is 
exposed for adjustment of the said valve. 10 
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The chamber B is preferably provided 
with a front wall or diaphragmb of flexible 
material. This material forms an apron 
which presses against the rear of the sensi 
tive material and holds the same firmly and 
with the desired smoothness and evenness 
against the plate in front of the same. By 
reason of the fact that it has no tendency 
to adhere to the sensitive material employed, 
I very much prefer rubber, for the material 
forming this flexible apron. Upon the be-, 
ginning of pressure in the pressure chamber 
A, the flexible apron b will be caused to press 
against the back of the sensitive material 
sufficiently to hold the same firmly and 
evenly, and upon the exhaustion of the pres 
sure after the expiration of the proper time 
of exposure, the rubber apron permits the 
sensitive material to be freely moved. 
The expansion of the pressure receptacle 

A controls the length of the period of ex 
posure, and this period may be made longer 

25 

or shorter according to the adjustment of 
the needle valve G whereby the rate of ad 
mission of air or other pressure fluid em 
ployed to the expansible chamber C is con 
trolled. The termination of the period of 
exposure is caused when the chamber C has 

30 
expanded to the full allowed extent. This 
allowed extent may be varied, if desired, by 
adjusting devices shown, and this adjust 
ment, as will be hereinafter described, is for the purpose of varying the extent of feed 

35 
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of the sensitized material past, the point of 
exposure. It will be seen, therefore, that 
the time. of exposure is dependent solely 
upon the rate of admission of pressure fluid 
to the pressure chamber C, and is entirely 
disconnected from the extent to which the 
said chamber is permitted to expand. The 
extent to which the said chamber is per 
mitted to expand is determined by the 
amount of feed of the sensitized material 

45 
required. If an increased feed is desired an 
increase of expansion in vessel C is required 
and there will consequently be an increased 

50 
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degree of movement of the restoring devices 
which return the expanded chamber to its 
original form, and at the same time operate 
the feed and the amount of sensitized ma 
terial fed will be increased. Therefore the 
feed is operated at the termination of the 
period of exposure and serves to remove the 
exposed material and to bring a fresh 
Supply. 
The invention is capable of employment 

either in the making of prints from a photo 
graphic negative or in the production of 
enlargements. In its employment for one 
or the other of these purposes, modifications 
may be made in the mechanism illustrated 
and other or equivalent devices employed, 
but the principle of the invention as set 
forth in the appended claims, is applicable 
for either of these uses. 
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I will now proceed to describe the manner 
in which I have illustrated my invention in 
the accompanying drawing, and which, al 
though it is the best form now known to me 
in which the invention may be embodied, I 70 realize full Well may be modified in many 
respects, and the devices which I illustrate 
for accomplishing certain of the movements 
are only one way of accomplishing that 
result, and others might easily be substituted 
by any skilled person. - 

I have shown the invention as applied to 
a printing apparatus wherein a light box I 
which is removably supported on a frame I 
is provided with a suitable number of light 
producing apparatus such as the electric 
lamps i, and the frame is well provided with 
a Suitable light diffusing material such as 
the removable translucent or opalescent 
glass 2". The frame may advantageously be 
equipped with a substantial sheet of clear 
glass i' which may quite well be of or 
inch thickness and is removable. Upon this 
the negative J is supported by suitable 
means, as for instance, by the overhanging 
ledge i of the frame. The sensitive material 
K is contained upon a supply roll from 
which it is fed to the point of exposure in 
front of the frame, and thence it is drawn by feeding roll 'suitably operated as by 
means hereinafter described, and thence 
suitably disposed of, as for instance, by be 
ing conveyed to a developing or toning bath, 
etc. The rolls (, ; are suitably supported 
in arms (, k' (Fig. 3). The receptacle A 
is divided, as stated, into two chambers B, 
C connected by the passage H which con 
tains the needle valve G, whereby the pas 
Sage of the pressure fluid from the chamber 
B to which the same is admitted, to the 
chamber C which contains the expansible 
portion, is controlled, and regulated as de 
sired and thereby the period of exposure is 
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regulated. The front chamber B contains 
the flexible apron () which presses against 
the Sensitive paper. When a larger opening 
than that provided by the needle valve G is 
required the threaded bushing Gi in which 
the needle valve is mounted may be un 
Screwed past port H to the desired extent, 
providing an inlet passage from B to C 
adjustable to the full size of the passage G? 
in which the bushing is threaded if desired. 

() 

The inlet passage (c. and the outlet passage at 
are controlled by a valve L which has apas Sagel through it having a port adapted to 
register with the inlet port a when it is de 
sired that the pressure fluid should be ad 
mitted. There are a number of outlet ports (t" for the purpose of quickly exhausting the 
receptacle A. and at the time the pressure 
fluid is being admitted to the receptacle 
through the valve L, the body of the said 
valve closes all of the said outlet ports. The 
valve slides longitudinally in its casing and 130 



is adapted to be moved so as to uncover all 
of the outlet ports and exhaust the pressure. 
from the receptacle A, and at this time the 
inlet porta is closed, so that the Supply of 

O 

5 
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pressure fluid is shut off. The passage.His 
the only communication between the two 
chambers B and C of the receptacle A when 
the 
but when the said pressure fluid is shut. off 

pressure fluid is being admitted at a 
and the exhaust ports at are open, another 
passage M is provided between the said 
chambers for the purpose of quickly ex 
hausting the pressure fluid from each of 
them. This passage M is closed by the 
spring-pressed check valve m.which engages 
against a valve seat in the Said passage and 
opens away from the chamber C, so that 
while it will yield under the pressure in C 

26 
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30, 

to open the said passage upon a sudden re 
duction of pressure in the chamber B, it will 
close the said passage upon an increase of . 
pressure in the said chamber B. 
The expansible portion of the receptacle 

A is illustrated as formed as the rear wall 
of the chamber C, and for this purpose I 
have preferably employed a flewible dia 
phragm D or wall of leather. The expan 
sion of the said diaphragm is against the en 
larged disk-shaped heade of a connector or 
slide E. This connector has a stem e. which 
slides in a suitable guide N Secured at the 
rear of the apparatus by arms n. An abut 
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ment F is threaded upon the threaded ex 
terior of the guide N and provides a mov 
able stop by adjustment of which the ex 
tent of travel of the connector E may be 
determined and the extent of sensitive ma 
terial to be withdrawn may be regulated as 
desired. In the apparatus illustrated the 
withdrawal of the sensitized material from 
the point of exposure terminates the ex 
posure. - 
The valve L is illustrated in Fig. 1 in a 

position, in which it is adapted to admit 
pressure fluid through the inlet valve a. 
In this position the valve is exposed to the 
effect of the pressure of the fluid in the re 
ceptacle A, which would have the effect of 
forcing the said valve toward the rear, or 
so as to cover the inlet port a. To prevent 
this I provide means for maintaining the 
said valve in position, and these means, as 
illustrated, take the form of a Swinging bar 

and P which is pivoted to the frame at p 
passes through a slot in the guiding tail 
piece Z of the said valve. The bar P is 
maintained in locked position by a latch q 
that passes through a small slot p" in the 
end of the said bar and is pivoted at g to 

60 
position by a spring g. The barg 

ar of a magnet Q which is in 

a fixed point and is maintained in locking 
is the 

armature 
electric circuit R that is closed when the 

65 
connector E reaches the full limit of its 
travel caused by the expansion of the Wall 

8 

D as determined by the adjustment of the 
abutment F. At this time the stem e en 
gages against a sliding switch closer S and 
makes contact between the spring Switch 
member r and switch member r closing the 
circuit. 

70. 
An important part of my invention is the 

means above referred to, by which, when 
the receptacle A is exhausted of its 
Sure at the end of the period of time deter 
mined upon for the exposure, the apparatus 
is automatically put in condition for a fresh. 
operation by the removal of the exposed 
paper from the point of exposure and the 
feeding of a fresh supply of sensitive paper 
to such point, and by the renewal of the 

pres- . 
75 

80. . 

pressure in receptacle A. The means for 
performing these functions are controlled 
primarily by the pressure in the receptacle 
A, and are operated upon the reduction of 
such pressure. The pressure in the said re 
ceptacle maintains the heade of the slide or 
connector. E in position against the resist 
ance of certain springs, but upon the ex 
haustion of the said pressure the springs 
operate, the restoring devices. The pressure 
is exhausted from the chamber A when the 

85 
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connector Ezhas reached its desired limit of 
travel by the opening of the exhaust ports 
through the shifting of valve L. upon cir 
cuit R being closed, and such exhaustion is 
assisted by means to be described. A rock 

95 

shaft W is mounted in bearings u, u, on , 
posts Y, forming brackets for carrying the 
arms n. Upon this shaft Wis fixed a swing 
ing arm which has a pin and slot connec 
is pressed by torsion. Spring U toward the 
wall. D. This spring is coiled around the 
shaft W and has one end fixed in the bearing 
u on one of the arms in, and the other end is 
fast in the hub of the arm v. The torsion 

100 

stion with the stem e', and the end of which 

1.05 

of the Said spring maintains the heade con 
stantly in contact with the diaphragm D, ..., 
and upon a reduction in pressure in the ves 110 
sel C the Spring actively assists in expelling 
the said pressure fluid and in rendering the 
apparatus prompt and efficient in action. 
Coincidently with the operation of the ex 
hausting - means, the operation of devices 
which terminate the exposure is also begun. 
In the apparatus illustrated such termina. 
tion is accomplished by the sensitized ma 
terial feed. When the feed is accomplished 
the pressure renewal means operate, begin 
ning a fresh exposure. As illustrated, the 
operation of these restoring means is effect 
ed by a restoring arm W which is fixed upon. 
an end of the shaft W and is under the influ 
ence of the spring U assisted if desired by a 
coiled spring T that tends to pull the same 
toward the front of the machine. 
storing arm W provides a means whereby 
the feed is accomplished and the exposure 
terminated and the pressure is restored to 

120 
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the receptacle A. Upon the lower end of nector head e. The exhaustion of pressure 65 

from the receptacle A will permit the re-.. the said restoring arm is a sector w of a 
rack which engages in a pinion v' upon the 
lower feed roll k. As the rack is moved to the right in Fig. 1 upon the expansion of 
the chamber C to an extent determined by 
adjustment of abutment F, it moves the 
pinion idly by reason of the pawl and, 
ratchet mechanism X, but when it is moved 
to the left of the said figure under the influ 
ence of the springs T and U, the pawl and 
ratchet mechanism engage and consequently 
the rack w; through its pinion u', turns the 
roll k counter-clockwise in said figure and 
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feeds the exposed sensitive material away 
from the point of exposure, and draws a 
fresh supply of sensitive material K from 
the supply roll k, the amount so fed and 
withdrawn being determined by the adjust 

- justed back or forward and consequently as 
the arm W travels back farther its effective 
feeding movement toward the front of the 

ment of the abutment F. . . 
When the restoring arm W moves for 

Ward, an inwardly projecting arm u' en 
gages against the pivoted valve arm P which 
then occupies the position shown in dotted 
lines in-Fig. 1 and carries the same forward, 
and with it the valve L until it reaches the 
position shown in full lines in said figure, in 
which position it is held by the latch 9. 
A brake arm u' mounted to turn upon 

the end of the shaft V opposite the restoring 
arm W engages a brake drum k near the 
end of the roll feat substantially the comple 
tion of the forward or feeding movement 
of the restoring arm W. and prevents the 
upper roll k from overrunning at the ces 
sation of the feed. This brake exerts a con 
stant friction upon the drum by reason of 
spring k" at all times. It is caused to press 

40 

45 

with a positive braking effect upon the drum 
by an adjustable screw / threaded in arm 
k' fixed on shaft W. Operation: Starting with the apparatus 
shown in the full line position of Fig. 1 
wherein an exposure has just been comi 
pleted and the expansible vessel C has its 
wall D in fully expanded position, in this 

50 

55 

position the connector E has closed the cir 
cuit R and the magnet Q is energized. 
Thereupon the armature of the magnet will 
be attracted against its spring of and will 
release the valve retaining bar P. Under 
the pressure of the fluid contained in the 
fluid receptacle A, the valve L will be forced 
rearwardly or to the right of Fig. 1 until 
it covers the inlet, porta and uncovers the 
outlet ports a, whereupon the parts will 
assume the dotted line position of Fig. 1. 
Thereupon the pressure will be exhausted 
from the receptacle A, both from chamber 

60 B as well as from chamber C through pas 
sage M, and finally out through exhaust 
ports a, and this operation will be ex 
pedited by the pressure of the springs T and 
U exerted through the arm upon the con 

storing arm W, under the influence of its 
springs T and U, to be drawn forward or 
to the left in Fig. 1, and its rack u acting 
upon the pinion w and through the pawl 
and ratchet X, will turn the lower paper 
feed roll k" counter-clockwise, as seen in 
Fig. 1, and will thereupon terminate the ex 

70 

posure by withdrawing from its former po 
sition the sensitive material that has been 
last exposed, and will, at the same time, 
draw a fresh supply of material into such 
position from the supply roll k. 

withdrawn will be determined by the ad 
justment of the abutment F which permits 
an increased or diminished amount of travel 
of the connector E and arm W as it is ad 

machine will be increased, and the amount 
of sensitized material fed will be adjusted 
to the requirements of each case. The brake 
u will at this time prevent any overrun 
ning of material from the supply roll k. In 
its forward movement the arm u' on the re 
storing arm W will hit against the valve 
arm P and will carry the valye, to the posi 
tion shown in full lines in Fig. 1, where it 
will be locked by its latch and in which posi 

the tion the outlet valves will be closed an 
inlet valve opened, so that a fresh supply 
of pressure fluid may be admitted. 
The means for regulating the feed of 

pressure fluid from chamber B to chamber 
C forms an important part of my invention, 
as by the aid thereof I am enabled to deter 
mine the time of expansion of the receptacle 
A regardless of its limit of inflation as regu 
lated by F to as close limits as are necessary, 
notwithstanding slight fluctuations in the 
supply of pressure fluid. The adjustable 
character of the said means enables me to 
control the timing of the exposure, and the 
adjustable abutment F, provides a substan 
tially exact control over the paper feed. 
The inlet port a is illustrated as communi 

cating directly with the atmosphere, but it 
will be understood, of course, that this is 
intended to be connected to a fluid pressure 
tank or pump, or other proper source of 

75 

The 
amount of sensitized material so fed and 

80 
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fluid pressure supply, preferably I use a . 
pressure blower. 
In the use of my invention in the pro 

duction of enlargements, the flexible apron 
b is not used to press against the sensitive 
material K but this material is passed in 
front of the glass i' which is moved to the 
place now occupied by the negative and the 
negative and glass it are omitted, whereupon 
the glass i' will act as a platen for the sensi 
tive material K and will be in contact with 

20 
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the back or unsensitized part thereof. The 
sensitive material will be passed through the 
same opening in the frame I as illustrated. 
The enlargement will then be projected by 
the use of an enlarging camera in the Or 
dinary manner. The said camera forms no 
part of this invention and as its construction 
is well known it is not illustrated. The 
light box I will then be omitted and the ap 
paratus will act in the mannel described 
for the timing of the enlargements and feed 
ing the sensitive material. 
The period of exposure is illustrated in 

the foregoing application as being terminat 
ed by the withdrawal of the exposed sensi 
tized material and the feeding of a fresh 
supply to the point of exposure. But I do 
not wish to be understood as limiting my 
self to this mode of terminating the period 
of exposure. Such period of exposure is 
frequently terminated by shutting off the 
light or interposing a shutter between the 
light and the sensitized material (in case the print is small enough to render this 

25 
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within the limits of the appended 
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feasible), and my invention is to be consid 
ered in connection with these well known 
equivalents. 
Although I have illustrated the paper 

feed as controlled by the action of the restor 
ing devices, this is not essential to the auto 
matic-action of the apparatus, as the feed 
might be otherwise controlled or it might 
be intermittent. 
Although I have illustrated the most ad 

vantageous manner of constructing my in 
vention now known to me, it will be obvious 
that portions thereof are capable of sepa 
rate use and that it will be within the ability 
of those skilled in the art to Substitute other 
and equivalent devices for those illustrated, 

claims. 
What I claim is:- . . 
1. In a machine of the character described, 

means for exposing Sensitized material com 
bined with automatic means for controlling 
the length of exposure thereof, and means to 
vary the time of such exposure, as desired, 
means for terminating the exposure, and a 
connection between such controlling means. 
and the exposure terminating means, where 
by such last named means is operatively 

means for supporting sensitized paper at 
the point, of exposure adapted to feed same associated therewith . . . . 

2. In a machine of the character described, 
means for exposing sensitized material com 
bined with a plate, a fluid pressure recep 
tacle adapted to press such material against 

60. 

the plate at the point of exposure, adjust 
able means for relieving Such pressure at 
variable intervals to vary the time of ex. 
posure as desired, and a connection between 
such pressure relieving means and the feed 
whereby the feed is operatively associate 
therewith. : 

3. In a machine of the character described, 

valve operating means adjustable to 
such operation at variable intervals as de 
sired, said valve operating means controlling 
the operation of said feed and having an ad 

s 

means for exposing sensitized paper com 
bined with automatic means for regulating 
the length of exposure, comprising a recep 
tacle containing a fluid pressure chamber, a 
device for relieving the pressure in such re 
ceptacle, and means for causing the same to 
operate at variable intervals, as desired, and 
means for terminating the exposure opera 
tively associated with said pressure reliev 
ing means. 

4. In a machine of the character described, 
means for supporting sensitized paper at 
the point of exposure adapted to feed same 
E; such point, automatic means for regu 
ating the length of exposure comprising a 
receptacle containing a fluid pressure cham 
ber, means for admitting fluid pressure 

65 

70 

75 

80 

therein, means for relieving Such pressure, 
and means for controlling said pressure re 
lieving means adjustable to act at variable 
intervals as desired, and said controlling 
means adapted to variably control the opera 
tion of Said feed. 

5. In a machine of the character described, 
means for regulating the length of exposure, 
comprising a receptacle containing a fluid 
pressure chamber and provided with inlet 
and outlet ports, port controlling means 
adapted to cause one or the other of said 
ports to be opened, and a device for operat 
ing the same adjustable to cause Such opera 
tion at variable intervals as desired, and 
means for terminating the exposure, said 

85 
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operating device variably controlling the op 
eration of said exposure terminating means. 

6. In a machine of the character described, 
means for supporting sensitized material at 
the point of exposure adapted to feed same 
past such point and automatic means for 
regulating the length of exposure compris 
ing a receptacle containing a fluid pressure 

, chamber and provided with inlet and outlet 
ports, a valve adapted to open one or the 
other of Said ports according to position and 
at the same time to close the ot 

justment to control the amount thereof. 
7. In a machine of the character described, 

past. Such point and means for 'regulating 

100 

105. 

110 

115 

the length of exposure and feed comprising 
an expansible receptacle containing a fluid 
pressure chamber, and provided with inlet 
and outlet ports, a valve adapted to open 
one or the other of said ports according to 
position and at the same time to close the 
other port, valve operating means compris 

* ing an abutment for said receptacle, and 
means operated by contact of said recep 
tacle with said abutment to cause said valve 
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operation, means for contracting said ex 
pansible chamber upon the release of pres 
sure, and means whereby said sensitive ma 
terial feed is caused to operate upon the 
operation of said contracting means. 

8. In a machine of the character described, 
means for supporting sensitized paper at 
the point of exposure adapted to feed same 
past such point, means for regulating the 
length of exposure comprising an expansi 
ble fluid pressure receptacle, a connector 
adapted to be moved by the expansion of 
said receptacle, an abutment for such con 
nector adjustable to vary the movement 
thereof, said receptacle having an inlet for 
fluid and an outlet, means for opening said 
outlet automatically actuated by the travel 

- of said connector to its limit, and means for 

20 

25 

retracting said connector adapted to open 
the pressure inlet and to operate said paper 
feed. 

means for supporting sensitized paper at 
the point of exposure adapted to feed Sanhe 
past such point, means for regulating the 
length of exposure comprising an expansi 
ble fluid pressure receptacle, a connector 
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adapted to be moved by the expansion of 
said chamber, an abutment for said con 
nector adjustable to vary the movement 
thereof, said receptacle having inlet and 
outlet ports, a valve controlling said ports 
and adapted to alternately open one and 
close the other and vice versa, means for op 
erating said valve to open said outlet port 
controlled by said connector at its extreme 
travel, and means for retracting said con 
nector adapted to open the pressure inlet 
and to operate said paper feed, the varia 
tion in adjustment of said abutment con 
trolling the extent of said paper feed. 

10. In a machine of the character de 
scribed, means for supporting sensitized pa 
per at the point of exposure and adapted to 
feed variable distances, means for regulat 
ing the length of exposure comprising all 
expansible fluid pressure receptacle having 
inlet and outlet ports, means to close one 
valve as the other one opens and vice versa, 
means actuated by the expansion of said re 
ceptacle to open the outlet vaive and close 
the inlet, and a spring actuated restoring 
device operable upon a release in pressure 
in said receptacle to collapse the same, and 
having connections whereby the same is 
adapted to actuate the paper feed and at the 
same time to automatically close the outlet 
and open the inlet to said receptacle. , 

11. in a machine of the character de 
scribed, means for Supporting sensitized pa 
per at the point of exposure adapted to feed 
same past such point, means for regulating 
the length of exposure comprising an ex 
pansible fluid pressure receptacle, a con 
nector adapted to be moved by the expan 

9. In a machine of the character described. 
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sion of said chamber, an abutment for said 
connector adjustable to limit the travel 
thereof, said receptacle having an inlet port 
communicating with a source of fluid under 
pressure and an outlet port, a valve adapted 
to open either of said ports according to po 
sition and at the same time close the other, 
means for moving said valve to open the 
outlet, caused to operate by the connector 
having reached the limit of its travel, and 
a spring actuated restoring device adapted 
to retract said connector, thereby collapsing 
said receptacle and at the same time to op 
erate the feed and shift the valve, the varia 

80 tion in adjustment of said abutment con 
trolling the extent of said paper feed. 

12. In a machine of the character de 
scribed, a plate support, a support for Sensi 
tized paper and feeding devices for said pa 
per, a receptacle having a fluid pressure 
chamber and having a flexible apron adapt 
ed to press said paper against said plate, 
said receptacle having inlet and outlet ports 
and adapted to expand upon the admission 
of pressure, means adapted to be operated 
upon the expansion of said receptacle to 
vent the pressure from said receptacle, said 
means adjustable to vary the time. Of expos 
tre, and length of feed, and means for re 
storing the receptacle to unexpanded condi 
tion, which operate the paper feed and re 
store pressure to said receptacle. 

13. In a photographic printing machine, 
a support for sensitized material at the 
point of exposure and a feed for said sensi 
tized material, a receptacle having a fluid 
pressure chamber and a flexible apron 
adapted to press said sensitized material 
against the negative, said receptacle having 
inlet and outlet ports and an expansion 
chamber and having a passage leading to 
s: , l expansion chamber, adjustable control 
ling means for said passage, a movable con 
nector adapted to be moved by the expan 
sion of said chalmber, an abutment for said 
connector adjustable to vary the extent of 
its movement, and amount of feed, means 
adapted to be operated upon the movement 
of Said connect to its init to exhaust both 
chambers of said 'eceptacle, and spring ac. 
tuated restoring means as a fed to restore 
said expansion chamber to unexpanded con 
dition and to operate said feed and admit 
pressile ?ilid io said 'eceptacle. 

14. In a machine of file character de 
scribed, a support: f' sensitized materi: at 
the point of exiosire and a varia it feed 
therefor', a fluid 'ess lie receptacle, i, j)ar 

. .k. 

tition separating $: 1) ilio \vo chall cy's, 
one of the chaniei's having ai: inlet and as 
outlet port and the other chall ber having a 
flexible wall, and a passage being irovided 
between said clabel's with it at 
valve therein for V: 'ying the pel 
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of said wall to exhaust pressure from Said 
receptacle, and restoring means for restor 
ing said expansible chamber and for op 
erating said feed and admitting pressure to 
said receptacle, said restoring means adapt 
ed to operate upon the release of pressure in 
said chamber, and exposure terminating 
means operated by said restoring means. 

15. In a machine of the character de 
scribed, means for supporting sensitive ma 
terial at the point of exposure and a feed 
ing device therefor, means for regulating the exposure period comprising a fluid pres 
sure receptacle having inlet and outlet ports, 
a flexible wall for said receptacle, a con 
nector adapted to be moved by the expan 

20 

sion of said wall, means for exhausting pres 
sure from said receptacle operated by said 
connector at its extreme movement, means 
for varying the speed of said connector and 
thereby controlling said exposure period, 
spring retracting means for said connector 
whereby upon the exhaustion of said pres 
sure said connector restores said receptacle 

25 
terated by said restoring means for actuat 
to its unexpanded condition, and means op 
g the feed and admitting pressure to said 
ceptacle. . . . . ié. In a machine of the character de 

30" 
terial at the point of exposure, means for 
fluid pressure receptacle having inlet and 

35 

scribed, means for supporting sensitized ma 
regulating the exposure period comprising a 

outlet ports and a valve adapted to close one 
and at the same time open the other and 
vice versa, said fluid pressure chamber hav 
ing an expansible portion, adjustable means 

40 

for limiting the rate of expansion of said 
portion and thereby varying the time of ex 
posure, a locking catch adapted to hold said 
valve in position to admit pressure fluid, and 
electro-magnetic means for releasing said 
locking catch, and an electric circuit closed 

: by said receptacle at its full allowed expan 
45 

50 

55 
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65 

sion for operating said electromagnetic 
means, whereby the fluid pressure in said 
receptacle causes said valve to unlock and 
to close the inlet and open the outl . w 

17. In a machine of the character de 
scribed, means for supporting sensitive ma 
terial at the point of exposure, and a vari 
able feeding device for said material, a 
fluid pressure receptacle having inlet and 
outlet ports and an expansible portion, ad 
justable means for varying the rate of ex 
pansion and thereby varying the time of ex 
posure, adjustable means for varying the 
limit of such expansion and thereby deter 
mining the amount of feed, means operated 
upon the expansion of Said portion to its 
limit for exhausting rressure from said re 
ceptacle, and spring actuated means for re. 
storing said receptacle to linexpanded con 
dition upon such exhaustion, said restoring 
means actuating said feed and closing said 

7 

outlet and opening the inlet to said recep- . 
tacle, and means for terminating the period 
of exposure actuated by said restoring 

18. In a machine of the character de 
scribed, means for supporting sensitive ma 
terial at the point of exposure and an ad 
justable feeding device for said material, a 
fluid pressure receptacle having inlet and 
outlet ports and a valve adapted to close one 
and at the same time open the other and vice 
versa, and an expansible portion and means 
controlled by the said expansion for ex 
hausting the pressure from said receptacle 
adjustable to vary the sensitive material 
feed, and a spring retracted restoring slide 
engaging said expansible portion and press 
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ing the same to unexpanded condition upon 
exhaustion of pressure, and operating con 
nections from said restoring slide to said 
valve, whereby the valve is shifted at the 
Same operation, and exposure terminating 
means operated by Said restoring means. 

19. In a photographic printing machine, 
a fluid receptacle having two chambers, one 
of said chambers having inlet and outlet 
ports and having a flexible apron adapted 
to press, against sensitive material, the other 
chamber being expansible, means for expos 
ing sensitized material, means operated upon 
the expansion of said chamber for terminat 
ing the period of exposure, an adjustable 
means for regulating the passage of fluid 
from one chamber to the other, thereby con 
trolling the degree of expansion of said 
chamber and consequently the length of ex 
posure, and means for admitting pressure 
fluid to said receptacle. 

20. In a machine of the character de 
Scribed, means for feeding sensitized ma 
terial past the point of exposure, a fluid re 
ceptacle having two chambers, one of said 
chambers having inlet and outlet ports and 
the other chamber being expansible and con 
tractible, means operated by Said expansible 
chamber when expanded to its full allowed 
amount for actuating said feeding means, 
means for varying the extent of expansion 
of said expansible chamber and thereby 
yarying the feed, adjustable means for vary 
ing the passage of fluid to said expansible 
chamber and thereby yarying the period of 
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exposure, and means for supplying said re 
ceptacle with pressure fluid. 

21. In a photographic printing machine, 
means for Supporting sensitized material at . 
the point of exposure and feeding it past 
Saidpoint, means for controlling the ex 
posure period comprising a fluid receptacle 
having two chambers, one of said chambers 

120 

125 
having inlet and outlet ports and the other. 
chamber being expansible and contractible, 
means for controlling the extent of expan 
sion and thereby controlling the extent of 
feed, and adjustable means for controlling 30 

  



O 

15 

20 

25 

3 

the passage of fluid from one chamber to the 
other and thereby controlling the period of 
exposure, and a device controlled by the ex 
pansion of said chamber for venting the 
pressure from said receptacle, and means 
actuated by the expansion of said expansible 
chamber to its full adjustment for feeding. 
the sensitized material and thereby termi 
nating the exposure and at the same time 
admitting pressure fluid to said receptacle. 

22. A machine of the character described. 
comprising a plate, means for supporting 
sensitized material relative thereto, compris 
ing a flexible apron adapted to contact with 
said sensitized material and press same 
against said plate, a fluid pressure receptacle 
having an expansible compartment and a 
receiving compartment, said flexible apron 
forming one side of said receiving compart 
ment, an adjustable valve for admitting 
fluid from the receiving compartment to the 
expansible compartment, means for admit 
ting pressure fluid to said receptacle and 
means for relieving the pressure therefrom, 
both said means being operated by the ex 
pansion of said expansible compartment, .. 
said adjustable valve providing means for 
varying the period of exposure by varying 
the time of expansion of said expansible 
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chamber, and means for terminating said 
exposure actuated by said expansible cham 
ber at its full allowed expansion, according 
to adjustment. 

23. A machine of the character described, 
comprising a plate having a Smooth surface, 
means for supporting sensitized paper rela 
tive thereto comprising a flexible apron 
adapter to contact with said sensitized pa 
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per and press. Same. against Said plate, Said 
apron forming one side of a fluid pressure 
chamber, means for admitting the pressure 
fluid to said chamber, automatic means for 
relieving the pressure in said chamber, and 
ariable timing means for controlling the 

operation of said pressure relieving means 
adjustable to vary the length of exposure. 

24. A machine of the character described, 
comprising a plate having a smooth surface, 
means for supporting sensitized paper rela 
tive thereto comprising a flexible apron 
adapted to contact with said sensitized pa 
per and press Same against Said plate, said 
apron forming One side of a pressure fluid 
chamber, means for admitting the pressure 
fluid to said chamber, automatic means for 
relieving the pressure in said chamber, and 
variable timing means for controlling the 
operation of said pressure relieving means 
adjustable to vary the length of exposure, 
combined with an automatic variable feed 
for said sensitized paper operating in con 
junction with said pressure relieving means. 

25. A machine of the character described, 
Comprising a Support for sensitized ma 
terial, means for feeding said material past 
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the point of exposure, an expansible fluid 
pressure chamber, adjustable means for reg 
ulating the admission of pressure fluid 
thereto, adjustable means for limiting the 
expansion of said chamber, a valve for con 
trolling the admission of pressure fluid to 
said expansible chamber, a lock for holding 
said valve in position to admit such pres 
sure fluid, and electro-magnetic means op 
erated by the expansion of said expansible 
chamber to its limit for releasing said lock, 
and means for operating said paper feeding 
means actuated by the expansion of said 
chamber. 

26. In a device of the character described, 
an expansible fluid pressure chamber hav 
ing inlet and outlet ports, a valve adapted 
to alternately open one of said ports and 
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close the other, a lock for holding said valve. 
in position to open the inlet port and close 
the outlet port, and electro-magnetic means 
operated by the expansion of the fluid pres 
sure chamber for releasing said lock. 

27. In a device of the character described, 
paper feed devices, an expansilble fluid pres. 
sure chamber having inlet and outlet ports, 
a valve adapted to open one of said ports 
and close the other according to adjustment, 
means for regulating the admission of pres 
sure fluid to said expansible chamber, said 
means adapted to control the operation of 
said paper feed devices and thereby to con 
trol the exposure, an adjustable device for 
limiting the extent of expansion of said ad 
justable chamber and controlling, the said 
paper feed, and restoring devices for ex 
hausting pressure from said chamber upon 
the completion of the exposure and for re 
newing said pressure for a fresh exposure, 
and said feeding devices and restoring de 
vices automatically operated when said ex 
pansible chamber has reached the limit of 
its travel. 

28. In a device of the character described, 
an expansible fluid pressure chamber hav 
ing inlet and outlet ports, a valve adapted to 
close one of said ports and open the other 
according to adjustment, means for regulat 
ing the exposure period comprising an ad 
justable valve for regulating the admission 
of fluid pressure from said inlet port to said 
expansible chamber, a movable part moved 
by the expansion of said expansible cham 
ber, an adjustable abutment for limiting the 
extent of Said movement, means for shifting 
said valve to uncover the outlet ports when 
the expansible chamber has reached its limit 
of travel, an automatically acting restoring 
arm operable coincidentally with the shift 
ing 9f such valve for variably feeding the 
Sensitive material and terminating the ex 
posure, the extent of such feed being regu 
lated by the amount of expansion of said ex 
pansible chamber, Said restoring arm adapt. 
ed upon the completion of its feeding move 
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ment to shift the inlet valve for a fresh op 
eration and means for holding said valve in 
position to admit pressure fluid until it is 
again released. . 

29. In an automatic printing machine, 
means for regulating the exposure period 
cómprising a fluid pressure expansion cham 
ber, means for regulating the rate of expan 
sion of said chamber, and so regulating the 
time of exposure, a traveling controlling de 
vice operated by the expansion of said cham 
ber, means for regulating the Supply and re 
lease of pressure fluid to and from said 
chamber, means operated by the said travel 
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ing controlling member at its limit of travel 
for terminating the exposure and for operat 
ing said pressure fluid regulating means... 

30. In an automatic printing machine, 
means for regulating the period of exposure 
comprising a traveling controlling device, 
and adjustable regulating means for varying 
the speed of travel of said device, an abut 
ment, a sensitized material feed and means 
operated by the contact of the traveling de 
vice with said abutment for operating the 
said feed, and means for regulating the posi 
tion of Said abutment and thereby regulating 
the extent of said feed. . . 8 

31. In an automatic printing machine, 
means for regulating the exposure period 
comprising a fluid pressure expansion cham 
ber, means for regulating the rate of expan 
sion of said chamber and so regulating the 
time of exposure, a traveling controlling de-- 
vice operated by the expansion of said cham 
ber, means for regulating the supply and re 
lease of pressure fluid to and from said cham 
ber, an abutment, a sensitized material feed 

9 

and means operated by the contact of the 
traveling device with the abutment for op 
erating said feed. 

32. In an automatic printing machine, 
means for regulating the exposure period 
comprising a fluid pressure expansion cham 
ber, means for regulating the rate of ex 
pansion of said chamber and so regulating 
the time of exposure, a traveling controlling 
device operated by the expansion of Said 
chamber, means for regulating the supply 
and release of pressure fluid to and from said 
chamber, an abutment, a paper feed and 
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means operated by the contact of the travel 
ing device with said abutment for operating 
the paper feed and for returning the travel 

-ing member to starting position, and means 
for regulating the position of said abutment 
and thereby regulating the extent of said 
feed. 

88. In a photographic printing apparatus, 
means for maintaining sensitized material at 
the point of exposure, and means for control 
ling the period of exposure, comprising an 
expansible fluid pressure chamber, an ad 
justable device for controlling the supply of 
pressure fluid thereto whereby the rate of ex 
pansion of. Said chamber is regulated, and 
means operated upon the expansion of said 
chamber to its limit for terminating the ex 
posure. . . 

In witness whereof, I have hereunto signed 
my name in the presence of two subscribing 
witnesses. . . . 

ROBERT CASSELLMAN NEFF. 
Witnesses: 

THOMAs I. WALLACE, 
FRED WHITE. 
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