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T'o all whom 1t may concern: |
Bo it known that we, JAMES F. WaRe and
Tiiomas W. RUNDLE, citizens of the Unitéd
States of America, residing in the city and.
5 county of Denver and State of Colorado,
have Invented & new and useful Automatic
Iluid -Controlled Variable-Time-Exposure
Valve Mechanism for Photoprinting - Ma-
chines, of which the following is a specifica-

for releasing the plunger rod, simultaneously,

with the latcliing of the door. -~ | |
Similar letters of reference refer to similar 65

parts throughout the several views, © - |
Referring to the-drawings, the nymeral 1,

.designates the cylinder of ‘our valve. This

cylinder is mounted on any suitable support-

ing base 2, to which it may be threaded or 60

otherwise secured, or.with which it .may:be

integrally - cast.-- We preferably. however,

cut a thread on the lower end of the cylinder

and screw it into a threaded recess 3, formed

in the base plate. - This cylinder’is provided €5

with 4 piston bore 4, which extends from onc

end to the other end. - At the lower end of

the cylinder and at diametrically o posite

oints, inlet and outlet ports 6.and 7 are

ormed at the bottom: of the cylinder, and 70

outlet and’inlet pports 8 and 9 are ulso formed

at the, top of the cylinder.. The-port 6 1s.an

inlet port into the cylinder, and the port 7:1s

an outlet port out of the cylinder on. the op-

posité side of the pdrt 6, while the port 8:is an 76

outlet port from the.cylinder: at its top di- .

rectly above the inlet: port 6, and.the port:9

is an inlet port into the cylinder directly.

above the outlet port.7.:.These two oppo-

sitely arranged sets of ports 6 and 8, and 7 .80

and 9, are connected .together on opposite

sides of the cylinder br‘ tubes or pipes 10 and

11, which are preferably cast integral with the

_cyiindcr.'.' ‘The inlet port. 6 1s controlled by

v suitable” automatically. .operating inlet 86

L

10 tion. i . , :
Our invention relates to-a new automatic

fluid controlléd variable time exposure valve
mechanism for photoprinting machines;. and

. the objects of our invention are: First, to
16 provide a variable time operating valve for
automatically regulating and gmrerni'pf the
intermittent operating movement of the
printing mechanism "o photographing ma-

»

chines, that require a regular intermittent

20 period of time in which to make an exposure
and to perform an operative printing move-
ment.  Second, to provide a -valve that
moves automatically. through its operative
movement with a steady, even movement,

95 that can be varied to dny predetermi:e
quick: or slow movement desired. Third, to
provide a fluid controlled variable time oper-
ating valve that is.adapted to control the
operative action of doors, shutters, backs of

30 printing machines, and other reciprocating
devices. We attain- these .objects by, the
‘tnechanism illustrated in the accompanying
drawings, in’ whicli: L * tice 1

‘Figure 1, is a perspectivé view of a valve.| valve, but we preferably employ a common *

35 embodying our invention. “Fig. 2, is a sec- ; flap valve 12,"which:is secured nt one side to
tional elevation through the center of ‘the the port in a -position to swing open under
valve. ' Fig. 3, is a sectional- elevation of a | the pressure, ¢ ‘the:inflowing - fluid, and to
plmtdﬁmpﬁic-p‘rinting cabinet, showing the close * the : port’ when the: fluid. pressure 13 90
application of our improved variable time | forced down;in the cylinder. - The cylinder.

10 operating valve to the time control and the'| inlet port Q, 13 also provided with a valye.13,
sutomatic relense of its printing pad holding | and v vitlve seat 14, which are located in the
back or door, the said door being closed, and | top of the: vertical portion’ of the tube .11,
the valva plunger rod released and in the act | The valve is preferably of the plug type and 95
of descending. Fig. 4, is an end view of tho. fits against a toper seat formed around the

i5 cabinet showing the valve and' o erating ['interior of the tube. A valve stem 15 ex-
nechanism  connected therewith,’ the door | tends from the valve up thirough the tube
of the cabinot being removed. Fig. 5, is a { and through a plug 16, which ig serewed into
nerspective view of the upper portion. of the | a threades nperture.17, formeil in:the top.ol 100
valve, and mechanism connected therewith. | the tube 11, This plug is provided, with n .

50 And . Fig. 6,18 o frout view of a fragment of | threaded aperturs 18, and the valve sten s
the cabinet, showing the mechanism oper- provided with an enlurged portion 19, the
ated ‘by the . lstoh o the pad-holding .door, | upper end of 'which is threaded .mt-u_uthu
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threaded aperture in the plug. This plug is
also provided with a st-uH‘mg box 20 anﬁ n
gland.nut 21 1s screwed on top of the plug
over the stufling: box, an aperture being
formed through the stuffing box, and throu gn

the gland nut in line with the aperture-in the

stulling box, through which- the valve stem
projects, and suitable packi
the stufling .box and g ‘
stem, and the gland 15 adjusted to pack the
stem agninst leakage. At the top of the
valve stem a pointer 24 is sccured, and an in-
dex diul 25 is secured beneath the pointer,
which 1s provided with a number of index
lines arranged radially around it, and which
Indicate equal intervals of the circular move-
ment of tlhe pointer in moving the valve
stem and valve from a closed to a fully opened
position, "

A piston 22 of
cally mounted in the cylinder and'is provided
v.’rit.g suitable packing rings 23, and a piston
rod 26-1s secured ut one end to the piston, and
extends up through a cylinder head 28 which
18 threaded to the upper end of the cylinder.
A pin 27 extends upward from the base
plate, to limit the downward moverent of
the piston, and a pin 274 extending upwar
from the top of the piston, contacts with the
head 28, to liinit the upward movement of
the piston. The eylinder head 28 is provided
with an axial aperture throuch whi(:l!n- the pis-
ton rod passes, and also with a packing box
29, a packing gland 30, and a packing mate-
rial.  On the piston rod above the'gﬁmd we
mount slidably a crosshead 31, the opposite
ends of which are slidably mounted on two

vertical rods which are secured at their

Jower ends to the top of the cylinder head.
On these rods expansive coiled springs 32 are
placed, the lower ends of which rest on top of
the cylinder head, and their -opposite ends
bear against the under side of the ends of the
crosshead. These springs are of sufficient
a resilient movement,
equal to the stroke of the piston in its cylin-
der. Upon the piston rodp a collar 33; 18 ad-
Jjustably secured by a set screw 34. This col-
ar 18 positioned-on the piston rod to. he en-
gaged by the crosshead when the crdsshead
and also the piston is at the lowest point of
stroke, and when the cross-
head 1s released ‘the piston is raised to the
top of its upper stroke by the engagement of
the crosshead with. this collar through the
inedium  of the- crosshead springs. This
crosshead is moved down to the limit of its
downward stroke by means of any su’ able
mechanism connected to the door or shutter
or pad liolding back or other thing or ma-
chine ‘or device that is to he operated by the
valve, .

We huve preferably illustraved our inven-
tion applied to our new photosiaphic print-
e machine, for which we have especially in-

suitable weight, is recipro-

ng 13 placed in.
land around the valve

|

!

|
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sheets of photo-printin

L]
&

-
]
-
.

'8 se

vented it; and in which we have adapted it to

nutomatically control the variable time ex-
}msures required to print different pictures
rom different negatives, and for vignetting
printing work; and we preferably carry out
this feature of our invention in the following
manner: This printing machiine consists of a
cabinet 35, preferably mounted on legs, and
preferably of a height tobe ’lpcmted by an op-
crator standing beside it.” "This.cabinet pref-

erably consists of a'square box-shaped frame -
inclosing a large chamber in which an elec-

tric or suitable light is placed.

Hinged
doors 36 and 37 are

placed in the opposite

_sides of the cabinet to allow casy entrance to

the cabinet from its opposite sides, and in
the central portion of Lhe top of the cabinet a
glass door 38 is hinged to lift and swing up-

| ward, and to the under side of the top of the

cabinet at the sides of this glass door several
slide-ways 39, are placed, in which the vignet-
ting sheety are placed. The negatives and
paper are laid on

top of the glass door.” At 'the rear or hinged

end of the glass door, a pad pressure shutter

or door 40 is hinged, which is adapted to
press a suitable cushioning pad against the

70

75

EO
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print paper and smoothly press it against

the glass door. - This pad pressure shutter is
{)referably made in two halves which are
unged together, a spring being arranged to
extend from one half door to the other. ..

95

A pneumatic cylinder. and piston 41, are- -

connected to the shutter.and top of the cabi-.

net'to cushion the opening movement of the
shutter. - This dividéd shutter and the pneu-
matic cushioning cylinder and piston do not .
however, form an essential part.of my pres-
ent invention, and a.fuller description of
their exact construction and arrangement is
unnecessary, as any suitable single picce pad

of the divided shutter illustrated, it only be-
m[; necessary to operatively connect it to the
oil valve in such o manner that the shutter is
released and is arranged ta open automatic-
illy and to be arranged to be instrumental in
moving the piston of the oil valve down to
the limitiof its downward stroke when it
stands fully open; and in carrying out this
feature of our inverition we pre?e]ra%ly secure
gment of a sheave 43 to the center of the
width of the back of the shutter adjacent to
its hinged end, to which one end of a cord or
chain 44 is. attached, the opposite end of
which 1s extended over a smaﬁ'sheave pulley
45, journaled in a lug 46, which is secured to
the top of the cabinet. From this pulley the
cord extends down through an aperture in
the top of the cabinet into its light chamber,
and to a sheave pulley 47 journaled in a lug
48, secured to the floor of the cabinet under
which it pusses and then extends upward and
18 connected to a lever 484, which is the cross-
head actuating lever of the oi] valve, one end -

pressure hinged shutter can be used instead.

100 |
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-~ contaved recesses 52, and the lower side of

weight ‘of tho shutter being directly on the 1e pr | d by the
“lever, and the crosshead: springs are strong | scending knob svem-of the sﬁutt_e;, when it is -
enough to raise the lever, and through the | closed against the top of thc glass door of the -

809,235 | BRI G

of which is pivotally sdécured to o lug 49, | sive spring is placed, which is arranged to
which is secured to one of the inside walls of § normally hold the stem and knob nt thie top
the cabinet., | of its vertical movement. A plate 56* is se-

The oil valve is preferably set on the floor | cured to the top of the cabinet and this stem
of the cabinet close to the opposite side of ! extends down through an aperture 57 i the
the chamber of the cabinet, 1’1‘0:11 the side | top of the plate and cabinet, into a lock 58.
the pivoted end of the lever is secured to, | A hook §9 1s secured to the under side of the
and the opposite end of the lever 48* ex- | shutter in front of the hub, and depends
tends to the valve nnd its end 18 bifurcated to | therefrom and extends through an aperture

. formv a fork 50, which stradidles the piston | 60 formed in the plate 56 and the topof the

rod and ifs collar 33, and these ends rest ona |- cabinet.  The lock 58 comprises a support-
couple of blocks 51, which nre secured to the i ing plate 61, which 15 secured to the under
top of the crosstiead. . The top surfaces of 1 side of the top of the ¢abinet. A yoke-

these blocks are- preferubly provided with | shaped clip 62 1s 'secured. to-the plate, to
which'a right-angled latch hook 63 18 pivot-
ally attached intermediate of its ends; one
end of this latch stands vertically and is pto-
vided with a hook arranged to hook ov »r the

1o {ingers of the forked end of the lever are’
rounded 2 At into these recesses, which ar-
rangement holds iiic and of the lever 48* in e _ _
constant bearing engagemend with the cross- | hooked end of the depending latch «f the
head, as its springs hold it under constant.| shutter. The opposite end of this latch ex-
upward pressure, and the closing weight of | tends to and 1s pivotally connected to a ver-

‘the shutter through the mediuin of the cord | ticahy-reciprocating toothed rack bar 64,
is pulling the lever down against the block | which 1s reciprocally mounted in a slidewar.
|

with a constant downward pressure, the | 65, secured un the plate, the top end of whic

lies in the pat: of and 13 engaged by the de-

~medium of the cord to raise the door and | cabinet. ~ L
normally hold it in an opened position, as | The gear teeth of \hé rack bar mesh with

30

410

49

1.0

its springs, and-when the shutter is locked

eling movement of the piston begins the in-

~ the quer. end of its vertical stroke, as'it is

shown in Figs. 3 and 4. .

When printing photos, the-shutter is shut,
that 1s pressed ﬁown against tb - glass door
by the hand of the operator, und is locked
t.l{ere by an automatically operating lock,
which we will presently t?cscri}m: and this
downward closing movement of the shutter
Eulls on the.cord and -pulls the lever 484

own and.it presses the crosshead down on

the teeth of a segment of a pinion 66, which
18 Pivotally secured  to the plate. An arm
66

18 secure«l"to this pinion, the outer end

a lever 67, the opposite end of which ispivot-
ally connected to one end of a crank lever 68.
end ot a_shaft 69, which 1s rotatably jour-
naled in depending hr_:.mkets.‘70,'.iw'lllmll1‘are
secured to the under side of the top of ‘the
down against the glass door the lever holds | cabinet. The opposite end of this shaft is
the crosshead-down to the limit of its oper-
ative downward movement under the ex-
pansive tension of its-springs, until the shut-

|
|
ter.is unlocked by the piston at the end of its l
i

positioned to  stand vertically . downward
when the shutter is open, being held in that
position by a spring 73, which is coiled
downward movenient. Thisdownward trav- | around the shaft and fastened at one end to
jacent bracket 70. .The. lower ‘end of the
arm 66* i3 adapted to ba connected to a
mechanism ‘ﬁSétY. in, printing, that does. not.
form any part of my invention.  These two

stant the shutter is closed and-locked in a
closed: position, as the piston is nornially at

raised and held there by the crosshead’s en-
gracenmient with the collar-33 by the expan-
sion tension of its springs. T

While any suitable character of a locking . r ¢
mechanism that the downward movenient-of | are secured at one end to the under side of
the oil valve’s piston can release at the end of | the ‘tuIl) of the cabinet, und n a position to

's])ring catches 74 and 75, which are made of
S

L

its downward stroke, can be em]ﬂnyotl to | depend on opposite sides of the piston rod of
lock or latch the shutter in a closec

| position, | the oil valve, and oppusite to the shaft 69
we preferably C-ﬂ-!fl?' out' this feature of our | and in the oscillating path of the pins 71 and
inventionin the following manner: The front | |

end of the shutter is provided with a hand | being adapted to lock the knob and stem
knob §3, which is sccured to the u )Ipmkqul of | lock mecl anism to the spring cateh 74 when
n stem 54, which-extends vert if-nll v andbre- | the shutter is shut, and the pin 72 being. ar-
ciprocally -through and beyond a hub 55, | ranged ¢is release the piston the instant the
formed on the top ofhe shatter: | This hub i shutter islocked, nllowing it to descend in

the o;f)posite_ end of which is secured to one

icet spring metal. These spring catches

72, which are engaged by them, the pin 71

70

76

80

85

90

95

of which-is pivotally connected to one end of

100

105
provided with two pins 71 and’72, which are = -

110
it, Its 'OEPOS'ite,,'eml'béilig‘ secured to the ad-

115

pins 71 and 72 are adapted to engage two

120

1264

contains a chamber 56, Nn.which an expan- | its evlinder, and - they. are arranged to per- =30
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form these functions in the followine manner:
The spring catch 74 1s provided with a right-
angled off-sct that 1s positioned adjacent to
its lower end to catch the pin 71 at the upper

end of its upwardyoscillating movement. A

curved terminal end 78 1s formed on the end
of the spring, which is arranged to be en-
gaged by the pin and moved back enough to
allow the step to spring back under thie pin

when it is moved upward by the movement .

of the lock and the oscillating movement of
the shaft and pins, due to the closing of the

“shutter, which will be more fully described

15

20
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hereafter; thus locking the pin and shaft and
the richt-angled latch of the lock to the latch
of the shutter and holding it locked until ré-
leased by the piston at the end of its down-
ward stroke, which act on the part of the pis-
ton will be presently explained. The lower
end .of the spring catch 75, is also provided

with a right-angled step, and also with a ter- .

minal curved end portion adapted to be en-
caged and pushed back by the pin 72, as 1t
1s moved upward by the oscillating move-
ment of theishaft. The step however, 1s
adapted to ac£ as a saddle for a pinor arm 79,
that projects trom a hub 80, which is adjust-
ably secured- to the piston rod of the .ol
valve. This hub is also provided with a
second arm 81, which we term a guide arm,

which projects towards.the adjacent side of-
the cabinet where it enters » guide-way slet
82, formed in a bracket 8§83, which is secured

to the side of the cabinet. This guide-way
slot and the guide arm hold the piston

against turning; consequently the hyb arm-

79 will moye vertically and reciprocally: in
the same plane and will always be seated in

the offset step of the spring lever 75, when 1t
is raised to the top of its upward stroke. A

hub &4 is also'adjustably secured to the pis-
ton rod above the hub 80, which'is provided

with a projecting arm 85, that is positioned ;

to engage the ‘énd of a projecting pin. 86,

which is secured to the spring catch 74, in

the downward path of the arm 85. ..'The arm
85 strikes the Pin*86, at the end of the piston

s downward stroke,and moves
the. spring so that its step is forced from
under the pin 71, which is under a constant
downward pressure, due to the spring 73 on
the shaft 69, and the minute the pin 71 is
released the coiled spring on its'shaft forces

the shaft to oscillate and turn the pin down

and this movementuf the shaft partially ro-

tatesthe gear segment through the medium of -

the lever at the end of theshaft, and the gear
segment raises the rack bar which throws the

hook of the latch vut of engagement with the
hook of the shutter and releases the shutter,

‘which instantly springs up open through the.

medium of the crosshead springs, the forked
lever, and cord, and as the erosshead springs
upward-it strikes the collar 33 and hifts the
piston rod upward with it to the top of its

i upward stroke. The o1l valve's valve stem
15 extends up through the top of the cabine$
and through tlm'im%ex disk 25, which is se-
| ctired to tﬁe top of the cabinet. This mndex
plate is a ciicular disk that is graduated into- 7¢
a plurality of equal divisions, representing
| seconds and minutes, throughout its circums-
| ference, the minutes represented being the
few usually: required. for the' exposure in
printing photographic pictures.. To the top 74
| of the valve stem tho index finger 24 187se-
i cured; and to the index finger a hand-grasp-
| ing knob 24*is attached, by which the index
finger may be turned to any desired point of ;-
| the graduated index disk. 80
The operation of our fluid controlled van-.
| able time exlposura vulve for photographie
i printing machines, is as follows: The print-
' Ing machine is adapted to print in duE icate
copies of photographs; consequently the dif- 85
ferent negatives of different pictures from:
‘which copies are to be printed would require
different lengths of time exposures, and when
1t 18 desired to print a large number of copies ..
! {from a ncgative, the index finger is set.at a 90
I ﬁﬁint of the index corresponding to the num-
er of seconds or a° minute and secqnds or
i two or more minutes that the operator

thinks will be the length of time requir=d for - -
‘the exposure required -to print the ‘picture; 95
and tho length of time for the exposure can -
be accurately adjusted by making a few tests
and moving the index finger to either in-
crcase or diminish the tima of the exposure - -
until the printed copies are found to have 100
‘the length of time ‘exposure necessary to
“make them print satisfactorilf,'. - When print-
ing nhotographic i}ictures, the inside of the
cabinet is'provided with a suitable light, and -
is otherwise arranged to print pictures.. We 106
do not however, -illustrate or describe this® "
I feature, as'it does not forin'a part of our pres-
ent invention. The oil valve cylinder .19
l made of a length and capacity suitable for -
the size of printing machine itis to be used 110
on, and it is filled through an aperture 87 by .
removing a plug 88, with any suitable oil or
other fluid, which when the piston descends
flows through the tube 11, and valve 13, and
port 9, into the top of the cylinder, and onto ‘116
| the top of the piston; when however the pis-
i ton is raised the oil flows through the inlet
! port 6 into the cylinder and under the piston
and into thetube 11, The cylinder should be
made long enough to permit the piston to be 120
.threeor fouror moreminutesin makingitsfull
downward latch releasing stroke with a valve .
opening sufficient to insure an even steady
-movement of the' piston. The turning of the
index finger turns the valve stem 15, which 125
being threaded to the nut 16, lowers or raises
the valve 13 either towards or from its seat
in the compartment 11 of the evlinder, and
thus allows moge or less oil to flow through
I the valve port; thus if the index i€ set ot ten 130
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seconds, the valve port is opened to-allow
tust enouch ot to flow through the port to
nllow the piston rod to be ten seconds in
traveling its downward stroke from the time
it s released by the closing of the shutter
until it veleases the shutter at' the end of its
downward stroke.  If the exposure required
Is one minute, the index finger is moved to
the one minute point, which opens the valve
far enough to allow the oil to flow st enough
to allow the piston rod (o move slowly
cnough to be one minute in releasing the
shutter.after it is closed and lacked to tho
valve. Consequently, after the operator
hins adjusted the time index to seeure the des
sired time exposure, he simply closes and
locks the shutter to the valve aflter each
‘printing exposure, and the valve nutomatic-
ally holds tho shutter closed and CXPposes
caclt picture exactly the same length of time
until ns many pictures are printed as de-
sired.  And'when achange is made toa nega-
Live Tequiring & longer-time of exposure, the
“index' must be: readjusted to open or close
the port of the oil valve to allow the piston
‘and piston rod- to .make “their downward
operative movement in' the time required,
when the valve will automatically hold the
shutter closed and release it at-the end of the
time required for the exposure, as often as
~the shutter is locked to it.

Our invention is siniple, reliable, and en-
ubles. photographic: pictures to: be quickly
and accurately- duplicated: to any number
required, ‘and  our -invention™ contemplates

19

0 V)

| D
i

35

the use:of the. oil valve and an operative
locking and releasing . mechanism for -use. for .

other characters of machinery and to per-

-form other uses. * -
10
~claim as new and desire to-secure by Letters
Patent,is: -. ¢ o
'1.'In ‘an: automatic fluid controlled vari-
able- time - exposure valve mechanism, . for
photo-printing machines, the combination
with u-‘suitagle"cabinet;nprovided' with a
swinging shutter,- and -a spring-controlled
latch mechanism, of a. valve ¢omprising -a
vertically '(li_sr‘osed:.cyliniler provided with-a
port ‘on cach side; -a piston- Yeciprocally
mounted In. satd ‘eylinder;. a -valved iulet
from one. port into the bottom of:said cyl-
inder, and outlet valve sending from the top
of the other port into the top of said cylin-

L _ K ]
f_-

il

ies)

to sald outlet valve, means including a spring
controlled latch for locking 'said shutterin a
closed  position oh said cabinet, and means
including a:projecting arm on said piston ar-
ranged- to release -said shutter's latch at the
cnd of the piston rod’s’ downward stroke, as
specified. | | ;L |

2. Inan automatice fluid- controlled vari-
nble time exposure valve mechanism for
WS photo-printing  machines, the combination

i)

der, an index controlled valve stem attachedl:

Having described our-invention, what. we

o

of an oil valve, comprising u cylinder and its

ports, provided with a body of oil, a piston
and piston rod arranged o move on its
downward stroke in said body of vil by their
welght, and an oil outlet valve and valve
stem, with a eabinet, a shutter hinged there-
to, and arranged to be swingingly closed
arainst said cabinet, means for latching said
‘shutter aguinst said cabinet, mecans con-
nected with said oil valve for envaging said
latch and releasing said shutter, resilient

means on said valve for holding said shutter-

under n constant opening moveiment teusion.

3. In an automatic luid ‘controlled vari-
able time exposure valve mechanism for
photo-printing machines, the -combination
with the eabinet, the swinging shutter hinged
thereto, and means for latching said shutter
closed against said cabinet, of a fluid con-
trolled valve connected to said cabinet and
comprising the cylinder provided with a
body of oil, the pistun ‘am!l piston rod, and

-the manuullroperntud vilve, said piston he-

ing arranged to move in said body of oil on
its' downwaid stroke by its’ weight, resilient
nmeans connected to said cylinder for raising

and holding said piston at the top of its up-

ward stroke, means including a lever and a
cord ¢onnected with said shutter, and said
cabinet, for holding said shutter under a con-
stant'opening teusion, and means connected
with said piston rod for releasirig said shut-

ter's latch, and shutter, at the end of its

downward stroke. - - |

4. In-an automatic {luid controlled vari-
able “tiine exposure valve' mechanism for
photo-printine. machines, ‘the combination
of ‘avertically disposed cylinder having
valve-controlled ports, and provided ‘with a
supply. of liquid, a reciprocating piston and
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piston rod in said eylinder adapted to re- .

ciprocate in‘said fluid, and a manuslly con-
trolled valve arranged to control the flow of
fluid. in said cylinder to permit different
I speed indvements of ‘said piston and piston
rod on their ‘down stroke in suid cylinder,
with a cabinet provided with a glass ex-
‘posuire plate, & shutter hinged to said cabinet
and adapted tobeclosed againstsaid exposure
plate, means ‘including a - latching . mech-
anism for locking said sliutter closed to said

exposure ]fla;@e,‘ a reciprocating lever secured
at dnoend in said cabjnet, a cord connected

hinged shutter-and secured atits oppositeend

crosshead reciprocally mounted on said ‘cyl-

move ‘said crosshead 'in ‘one directian’ of its
reciprocal moveément, tlie closing -weight of
said shutter being arranged through the me-
dium of said cord to hold the free end of said

4

I'lever -against sald crosshead, and tl*Q said
- [ree ‘end of said lever being moved L3 {3

| closing movemént of said shutte

at one.end adjacent to the hin wed end of said.
ad)ncent to the opposite end of said lever, a

inderand" piston ‘rod, springs “arranged ‘to

to Jurce
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. froln its closed position over sald exposure
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nected at one end to said gear segmeént’s arm
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be raised to the top of its-upward stroke by

‘to permit said piston rod to fall on its down-

&

sald cross-head down againﬁqt its springs
whereby said crosshead exerts a constant
opening pressure on said shutter, means in-
cluding a latching mechanism connected to
said shutter and cabinet for locking sald
shutter closed against said exposure plate, a
collar ‘on said piston rod engaged by said

L ]

crosshead, said piston rod being adapted to

the upward springing movement of sald
crosshead when said -shutter 1s unlatched

plate, means connected with said piston for
engaging said latch mechanism and releas-
ing said shutter, and an index plate arranged
on said cabinet and arranged to.determine

the manual opening movement of said valve

ward stroke in said fluid and release sald

shutter latching mechanisnm. - |

5. Inan automatic fluid controlled v¥ri-
able time eXpogure valve mechanism for
photo-printing machines, the combination of
a “cabinet provic
plate, ashutter hinged tosaid cabinet to swing

down and be closed over said glass’exposure-

plate, a hook depending from the free end of

said shutter, a sliding knob spring controlled

in one direction of its movement extending
through said shutter, a latch- mechanism at-
tached. to said cabinet comprising .2 hook, a
toothed rack bar attached to said hook and

arranged in the path of said sliding knob,.

and adapted to move said liook to engage

and lock to the hook of said shutter, a gear
segment in éngagement with -said rack. bar
" provided with a projecting arm, a shaft jour--

_ | fated'
and proxided with a projecting pin, a crank

naled to said cabinet so.as to be oscil
arm on one end of said shaft, a lever con-

and at its opposite end to said shaft's crank

arm, and a lever connected to said cabinet at .

one end and to said shutter adjacent to its
opposite end, with a fluid valve comprising
a cylinder having independent ports connect-
ing its opposite ends, an sutomatically oper-
valve the ontrance of one

ating

controlling

of said ports into the bottom of said cylinder,:

a ndanually operated valve arranged ta con-

provided with a glass. exposure.

+ l__

trol the outlet of the other port into the top

of said cylinder, a reciprocating piston and
piston rod in said cylinder, a collar on said

iston rod, guides on said cyvlinder, a cross-
1ead slidably mounted on said guides and on
said: piston rod between said collar and said

cylinder, expansive springs on said guides

between said crosshead and said g:yfimler,
said crosshead being arranged in engagement

with and adapted to hold said shuttur’'s open-
: said shutter under a resilient
opening pressure when said shutter is locked

ing lever an

l

‘its upward stroke

hold said ‘shutter open, said

‘mined

ward stroke of said piston

for confiecting said shitter to said.qil valve . :

cabinet for

999,235

is closed, a projecting pin on said piston rod
arranged. to engage said spring and release
said latch's oscillating shaft’s pin, a \)mjactr
ing pin on said piston rod, a spring blade arz
ranged to engage said piston rod’s projecting
pin, and hold said piston rod at the top of its.
upward stroke, & pin ‘projecting - froim -the
oscillating shaft of said latch and.arranged
to enghgle‘ said spring and release said piston
rod, and -a valve opening movement index
arranged adjacent to said manually operated
valve stem, substantially asspecified. - . -7
6. Titsan automatic fluid controlled van-
able ‘time exposure valve: mechanism, for
photo-printing. machines, thé: combination
with the cabinst; the exposure plate, and .ibe
hinged shutter arrangetf to swing down over
said exposure plate, a latch mechanism on -
said cabinet arranged to latch said shutter.
down against said exposure plate,.the lever.
and cotd attached to said shutter for opening
said shutter, and ‘an oil valve in said cabinet
having a vertical %istqn adapted to move on
y an expansive spring ar-
ranged on said valve and piston, and adapted
to operate- said .lever and. cord to normally
1 piston being
adapted to move on its downward stroke by
its weight, means connected to said piston
rod for releasing 8aid'shutter’s locking mech- 95
anism at the endof its downward stroke, and
a manually operated valve provided with a
variable movement index attached to said oil
valve and arranged and adapted to control
said oil valve to cause said piston rod tomove
on its downward strokes at different rates of
speed whereby said shutter may be locked:to
said cabinet and valve for different predeter-
eriods of time and be automatically
g at the end of a set tin:ie by the down-,
rod. .° . )
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.- 7. In.an automatic fluid controlled vari-

able ‘time exposure valve mechanism for..~
photo printing machines, the combination of .

the oil valve, the cabinet,"the shutter, means 110

to normally hold said shutter open, mesns in-
cluding a Jatch mechanism connected to said
inat for locking said shutter closed, and

means copnected with said valve for engag- ¢
ing ‘said“fatching. mechanism’ und for.oper-
atively reloasing said shutter at different pre-|
determined periods of time after said shutter
is latched:-to said cabinet.” " | Y

8. In an automatic fluid controlled vari- 120
able ‘time exposure valve mechanism fo
photo-printing machines, the combination,
with the cabinet provi'dé(i with a glass expo-
sure plate and shutter hingéd Lo said cabinet .
at one end, and adapted to'swing down oyer 120
said oxposure plate, said shutter being di-

vided into‘two halves hinged together, resili-

ent means for holding snid halvesin operativel
relation to each other, a latch mechanism arr
ranged partially in said cabinct and partially . 13

to said latch, a spring blade arranged to re-
ceive and hold the projecting pin of said
65 latch’s oscillating shaft when said shutter
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on the free end of said shutter, a fluid-con-
Lrolled valve mounted in said cabinet pro-
vided with a reciprocating piston and piston
rod, spring controlled means for moving said
piston and means for. locking said piston and
piston rod in said oil valve at the end of dne
stroke of its reciprocal movement, said piston
being weighted to move automaticelly
througlh said oil valvo on the opposite atroke
of its reciprocal movement, a manually rejeu-
Inted valve in said oil valvo for regulatine the
speed and
piston in said fluid-controlled valve, means
including springs connected to said piston
und valve for raising and releasing said shut-
ter’s and cabinet’s Iatching mechanism, at
the end of its weight actuated stroke, and
means connected with said shutter and with
the spring actuated means for moving said
piston and its piston rod to the end of one of
its reciprocal movements.for normally hold-
ing -sald ‘shutter under constant opening

‘movement teéhsion, and means including .a

cylinder-and a piston for cushioning the rpen-
ing movement of said shutter, = .

9..In an - automatic fluid controlled vari-
able time exposure valve mechanism' for

. plmtn—rrinting machines, the-combination of

30

the ca | .
divided in two halves hinged together, one
part of suid shutter heing hinged to said cabi-

net, aresilient cushioning device on said cabi-

-'net connected to said shutter and arranged to

35

40

cushion-the opening movemont of said shut-
ter, the cord and:lever for connecting said
shutter to said oil valve, the latch mechun-
ism arrangad to lock said shutter to said eahi-
net in a closed position, and means connected
to said o1l valve for releasing said lately mech-
nnism and-for permitting the operation of

“said cord and lever of said shutter to open the

' \ . . .
sume after predetermined periods of time.
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10. In an-auitoinatic fluid controlled vari-
able' timo .exposure valve mechanism for
photo-printing machines; the combination of
the fluid controlled oil valve comprising tha
cylinder and ports, the piston and piston
rods reciprocally mounted in said evlinder,
the inlet.valve, the.outlet valve and valve
stom provided with an opening movement
index, with the cabinet,.the glass exposure
plate, and the shutter hinged to said cabinet
and ndapted to swing to cover said glass ex-
posure platé, a latch mechanism connected
to said shutter and said cabinet and arrange
to lock said shutter closed to saidd cabinot, n
spring controlled mechanism arranged to
move snid piston to the end of one of its re-
ciprocal movements and operativel
nected to said shutter to normally lld said
shutter under a constant opening movement

pressure and inewns connected to the piston:

rod of said oil valve for releasing thoe latching
mechanism of said shutter.
11. In an automatic fluid-controlled vari-

time of the weighted stroke of suid

sinet; the oil valve, and the shutter

CoNe-"’

I
|
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able time cxposure valve mechanism for
photo-printing machines, the combination
with a photo-printing cabinet of a vertically
positioned cyiinder mounted therein, having
ports connecting its opposite ends, a weight-
cd piston and piston rod in said cylinder,
a swinging inlet valve from one of the
said ‘eviinder ports into the bottom of said
eyiinder, a plug valve arranged to control the
outlet ‘of the other port into the top of said
‘cviinder, a valve stem connected to said out-
inder ahd arranged to be turned 1n its thread-
ed seat to move said plug valve to open or
close the port leading to the top of said c¢vlin-
der, & body of oil in said exlinder and ports, a
co.lar on said piston rod, cuideé rods sectired
to said exlinder, expansive coiled” springs
mounted on satd guide rods, a cross head slid-
ably mounted on said piston rod and guide
rods, nnd resting on said guide rods’ springs,
and adapted to normally force said piston
rod to the top of its vertical stroke and to be
moved down on its guide rod springs far
cnough to permit said.piston rod and piston
to travel down in said eyiinder to the end of
its downwyrd stroke and when re'eared to

force said piston rod up to the top of its up- .

ward stroke, a projoction on <aid piston rod,
t spring lever connected to said cabinet and
arranged to engage the projection of said pis-
ton rod and hold said piston and rod at the
top of its upward stroke when raised there
by the spring movement of said crosshead: a
coOperating. latching mechanism. connected
to sanid shutter and said cabinet, nieans in-
cluding a leveér connected to said cabinet and
shutter and arranged in engagement with
said piston rod's crosshead, and adapted to
move said crosshead down when said shutter
18 clozed down and latched to said cabinet
and to compress its spring far cnough to al-
low said pizton rad .to-move to the.end of its
downward :troke; a spring lever connected to
sald eabinet and arrangéd to engage and
lock ¢aid shutter’s Jatch -mechanisin, and
means connected to suid piston rod for engag-

Ang =aid cabinet's spring lever at the lower

end of its downward stroke, and reledsing th.:
codperating latching mechanism of said shut-
ter. and cabinet and thereby allowing said
shutter. to. be forced open by the uwpward
springing movement of said spring actuated
crosshead and said shutter’s connecting lever
and thereby throwing said piston rod rgain to
the top of-its upward stroke, and means in-

cluding an index for determining the opening -

‘and closing movement of said oil valve's out-
let valve and the time of the fulling stroke of
said piston rod whereby said piston rod may
be made to move on its downward shutter re-
leasing stroke in different predoterimined pe-
riods-of time and said shuttér is kept closed
and released at the end of different predeter-
mined periods of tine.
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let valve and threaded to the top of said eyl-

80

90
95
100

105

110

i

115

120

125

o

130




10

B ’

12, In an automatic fluid cantrolled vari- |

nble time exposure shutter releasing valve
mechanisin for' photo-printing machines; the
combination of the.cabiiiet provided with the
glass exposure plate and the swinging shut-
ter, the cord amr

ter and cabinet, the reciprocating hand oper-
ated knob and latch heok at the free end of
said shutter, the Intch mechanism attached to
said cabinet and arranged to engage the hoolk
of sard shutter, with the fluid controlled valve
comprising the cylinder, the piston and piston
rod, the outlet valve and valve stem oper-

- atively arranged to engage sajd latch mech-

15

anism and open said shutter, and means for

- controlling said valve to hold said shuiter

20°
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~closed and to release it at different predeter-

mined periods of time.

hinged to said cabinet, the hook latch on said
shutter, the tilting right angled latch on said
cebinet, the rack-bar pivoted to said tilting
latch and the rock shaft provided with pro-

jecting pins, the spring.lever secured to said

cabinet and arranged to engage said rock

-shaft’s projecting pins, the S{)rmg controlled
30 )

reciprocating. knob on said shutter arranged
to engage sald rack-bar and cause said tilt-
ing latch to engage said shutter’s hook and
simultaneously tilt said rock shaft and cause
its projecting pins to cngage said cabinet’s
spring lever, and lock said shutter to said
cabinet, and the fluid controlled valve pro-
vided with a variable time movement piston
and an adjustable operating valve. =~

14. In a fluid valve controlled mechanism
for photo-printing machines, the combina-
tion with & cabinet of a pad holding shutter
hinged thereto, comprising two members
united by a hinge connection;a catch on said
shutter; a hook pivoted to the cabinet, for
engaging the catch; a spring controlled rod
connected at one end through a system of
levers and a rack and pinion with said hook
and having a finger at the other end:. a

' teh adapted to hold said finger
when said rod is turned, a liquid operated
valve for releasing said ﬁngerqhaving & pis-
ton rod which is held normally. in a raised
position; and an arm on said piston rod for
ev.gaging said spring catch as the piston.rod
descends; a knob on said shutter for oper-
atang the rod ard pinion to simultaneously

CY et

lever connected to snid shut- |

809,235 -

lock the shutter, turn the rod to cause its
| finger to engage the spring cateh, and release
the piston ro&’, and springs for raising said
| shutter when the latch is released:
~ 15. In a fluid valve controlled mecheanism
for photo-printing machines, the .combina-
tion with a cabinet of a pad-holding shutter
 hinged thereto comprising two. members
united-by a hinge, a latch for locking said
| shutter against the top  of said caiinet,
' springs for normally holding said shutter

one end with said latch and having a finger-
at 1ts other end which is engaged by and held
by a spring catch when the rod is turned; a

ton provided with a rod having a projecting

| arm for engaging said spring catch on the

'13. In an automatic fluid controlled vari- .
able time exposuré shutter releesing valve
‘mechanism for photo-printing machines, the ‘
.combination of the cabinet,’ the shutter

descent of the piston; and means for simul-
| taneously latching the shutter and releasing
the piston and means for cushioning
' ward movement of the shutter. |
' 16. In a’device as'specified, the combina--
l'tion with a ‘cabinet having a hinged pad
holding shutter comprisin
hinged together, of means EEO ]
for" autom_ﬁticafl releasing * said:_shutter,
| comprising ‘an oi valve having an 6il’cylin-
I der, a weighted piston in said cylinder av-
Ing an extended rod; a spring catch; 4. finger
on sald piston rod whic normally -engages

an arm on said%istpn rod; a spring catch
having a pin ‘which is adapted to be engaged

mentioned catch when the rod is turned,

|
I hinged shutter, a latch-on the cabinet, and
| means connecting said latch and spring con-
trolled rod:consisting of a rack and pinion
| and. arm, means for. turning sald pinion to
| operate the arm and rod and.a spring con-
trolled lever connected withthe pad holding
door, and'with the piston rod of the air valve,
| closed, and which raises the piston when tha
' shutter is released. Sl
In testimony. whereof -we affix our signa
tures in presence of two witnesses. -
E ~JAMES F. WARE.

| _ - THOMAS W. RUNDLE.
- Witnesses: - o
G, SARGENT ELLIOTT,
ADELLA M..Fowi.E.
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-open; a spring controlled rod connected at -
p ? p ™
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fluid opérated valve having a weighted pis- -
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two ..members °
r latching and -
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{ sald catch and holds said piston elevated;

00

by said arm, a spring controlled rod, having -
‘fingers, one of which is engaged by said last - -

while the -other moves the first ntentioned *
latch to release the piston.rod, a hook on said-
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| which is ‘deprecsed, when: thé shutter is
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