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Yo all whom it may concermn:.
Be it known that I, ALFRED. JARAY, & sub-
ject of the King of England, residing at Lon-

don, England, have invented new and useful
Improvements in Photographic-Printing Ap-
paratus, of which the followuw 18 & speelﬁ-—g

cation.
This invention relates to cermlu new and
usetul improvements in apparatus for print-

ing photographs from negatives, and particu- |
larly to a mechanism whose prime object is
to obtain a close and uniform contact of the
printing paper or material over or against thie |-
entire surface of the negative, wheleby IS
eliminated all danger of the existence of air
bubbles or portions between the contacting

surfaces of the negative and pI‘lIlt-I‘ﬂO' paper.
| | tized paper or material is unwound and fed

orr material.

My invention consists, essentmlly, in a
‘mechanism including an elastic or flexible

- diaphragm and means for admitting a flunid-
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pressure to inflate the diaphragm and cause

1t 1o force the sensitized sheet or surface into
uniform and intimate contact with the sur-
face of the superposed negative, said fluid-

pressure also ‘and gconcurrently actuating a-

prime mover or motor that in turn transmits
movement to a rolling device which serves as

a valve and is adapted to travel along the

diaphragm, which closely follows the valve
and presses the sensitized paper or material
in wave-like form against the negative.

The invention also congists of the parts and
the congtructions, arrangements, and combi-
nations of parts which I will helemafter de-

‘seribe and claim. .
In the accompanying drawings, formmﬂ*_h

part of this specification, and in which S1mil-
lar letters of reference indicate like parts
throughout the several figures, Figure 1 is a
side elevaﬁion of a photograph-prin-ting ma-
chine embodying my invention and showing
the elastic diaphragm deflated. Fig. 2 is a
vertical longitudinal sectional view of Fig. 1,

showing parts of the frame broken away and

showing the diaphragm inflated to force the
sens%med sheet aﬂ'amst the surface of the
negative. Fig. 3 18 a modification to be re-
ferred t0.

In the art of printing photographs on a sen-
sitized sheet or surface from a negative it has
heretofore been difficult to hold the paper or
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sensitized material in such intimate relation
with the negative that a close contact is made
uniformly over the entire surface of the nega-

tive, as there are frequently confined porhons
of air interposed between the surfaces of the
negative and paper or other sensitized sur-

face. -To overcome this objection, I have de-

vised asimple form of apparatus which effects

the required uniformity of close contact, dis-
placing the. portions of: lntelposed air by a
sort of rubbing action and causing the air

-parbicles to be moved away in one directi'on.

In carrying out my invention I construct a
smtable main frame J.of appropriate mate-
rial and desired configuration and provide

it with means for supportmﬂ' the paper rolls

or drums P P’, from one of which the sensi-

to the glass negative or film and after being

printed upon is wound upon the second drum
P., preparatory to the succeeding operations
of toning, fixing, &e.  The frame J, in fact
this whole device, may form a part of an or-
ganized machine for automatically develop-

ing a plate, printing from.the developed plate

carried on in a dark room in substantial

or negative, toning, fixing, washing, &c., the

print, the operations being continuous and
lly the

customary manner and the printing effected
by light from reflectors suitably disposed to

the present invention is not limited in its use

to such a4 combined organized machine, as it

may be used as an independent machine or -

apparatus and the printing done by natural

1-as well as artificial light.
and for the purpose. of simplicity I have dlS-
closed only such parts of the machine as are

In the drawings

identified with. the present invention.

In the upper part of the main frame is dis-
posed a surface plate S, and above this is a
frame f, adapted to hold, by any suitable and

well-known means, the glass plates, films, or
negatives g¢. This plate- holding frame is
‘hinged, as at¢', to enable it to be rm&,ed at will

for the inspection of the glass plates, films,

or negatives and the sensitized surface below.
By detaehing its pivotal or hinged connection
or by any other well-known method the plate-

holding frame may be detached for such ma-

nipulation as the negatives may require.
Through the surface plate S is made an
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throw the light-rays upon the negative; but
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opening 10, and in line vertically below this |

opening and bolted or otherwise attached to
the said plate is a cylinder or chamber 12,
into which leads a pipe 14 from a bellows,
pump, or other air-compressing device, (not
shown,) and from the lower portion of the

“chamber 12 a pipe or passage 13 leads to one
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end of a eylinder C, in which operates a re-
ciprocating piston p, which is caused to travel
in one direction by the fluid-pressureadmitted
through the supply-pipe 14.

Upon the surface plate S and having its
edges appropriately secured is a flexible en-
velop, bag, or sheet d, which 1 hereinafter

refer to as a ‘‘diaphragm.” It is preferably

of an elastic character and is made substan-
tially air-tight about theedges. Oneend por-
tion of this diaphragm lies above and in such
relation to the opening in the surface plate s
that the admission of air or pressure to the
chamber below causes the diaphragm to be
inflated and to press the sensitized surface
uniformly and closely against the adjacent
face of the negatives to insure the best re-
sults in printing from the latter.

Upon the main frame below the horizontal
plane of the eylinder is appropriately mount-
ed a transverse shaft 16, upon which is a lever
a, which is preferably bent something on the
order of a bell-ecrank, said lever having &
short arm ', to which a weight 18 is attached.
The long arm of this lever extends upwardly
and has mounted in its upper end, which is
slotted, a shaft 20, carrying grooved wheels
b, one at each end, which are designed to
travel in the trackway formed by tne spaced
cuide-rails ;7 of the main frame, The shaft
20 also carries a lever [, fulerumed between
its ends on the shaft and having its opposite
ends provided with rollers R R’, one prefer-
ably somewhat largerthan theother and both
of which are designed to travel upon the up-
per surface of the inflatable diaphragm in
the manner and for the purpose I will here-
inafter indicate. )

In addition to the foregoing the piston-rod
p' is pivotally connected to the lever a at a
point between the fulerum of the latter and
the upper end of the lever.

In the operation of the apparatus, assum-

ing air to be the fluid-pressure employed for |

inflating the diaphragm, the air is alternately
admitted to and exhausted or expelled from
the elastic diaphragm by some such air-com-
pressing device as & bellows, pump, &e., (not
shown,) butfrom which leadsthe pipel4. The
air entering the chamber 12 is divided, & por-
tion passing to the cylinder C to actuate the

~ pistoninaoutward direction,and angther por-

6o

tion passes through the opening in the sur-
face plate and acting upon the elastic dia-
phragm to expand and inflate the latter.
The normal position of this diaphragm and
of the lever ¢ and its adjunctive parts 1s

shown in Fig. 1, and when the air is admitted |

to the diaphragm and cylinder, as before in-

the
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the cylinder C, thereby rocking the lever o
about its fulerum and causing the rolling
valve, which is formed by the rollers R R/, to

[ begin its travel along the upper suirface of

the diaphragm, so as to successively uncover

portions of the diaphragm and expose the

same to the action of the fluid-pressure ad-
mitted from beneath one end, and thus cause

the diaphragin to press uniformly and closely
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and with a forward rolling action against the

superposed negatives and effectively elimi-
nate by a sort of forward squeezing action
any portions of air which may be contained
between the surfaces of the diaphragm and
negatives. When the air is admitted to the
diaphragm or into the space between the
same and the surface plate S, the diaphragm
and roller R are forced upward, thereby rock-

' ing the lever [ about its fulerum and depress-

ing the roller R/, so that it will hold the de-
flated portion of the diaphragm closely upon
the surface plate and allow the fluid-pressure
toinflate the other portions of the diaphragm,
as shown in Fig. 2. The negatives g are
appropriately fixed to a glass plateg”’, through
which light, natural or artificial, is admitted
when and where required. Theadmission of
the fluid-pressure causes the parts to assume
position in Fig. 2, which shows the dia-
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phragm about fully inflated and the roller-

valve at about the end of its outward travel,
and to deflate the diaphragm and returnthe
parts to normal position the air-pressure
upon the piston and diaphragm is relieved,
which may be done in several ways—as al-
lowing the bellows to expand if a bellows 1Is
used for compressing the air, or giving a.re-
turn movement to the piston if a pump is
used for the purpose—when the weight npon
the lever ¢ now acts to return the parts to
the position of Fig. 1. Asthe withdrawal of
the air or fluid may be accomplished in
various ways, it will be understood that the
invention is not limited to any particular
method or arrangement of parts. In Fig.
3 is one modification whieh accomplishes
the desired purpose and wherein a slide-
valve 40, with ports, is designed to alter-
nately cover and uncover the ends oif ad-
mission and exhaust pipes 42 43, communi-
cating with the chamber. This valve may be
actuated by any well-known arrangement so
that its movements may be timed in relation
to the movement of the roller-valve and other
parts.

The sensitized paper or printing material
extends from the supply drum or roller and
between rollers 60 and thence along the ap-
paratus beneath and eclose to the negatives,
50 as to be interposed between the diaphragm
and negative when the former is inflated. 1t
is moved forward by some appropriate and
well - known paper-feed mechanism (not
shown) when the diaphragm is deflated.

The apparatus shown and deseribed 18 ca-
pable of modification without materially al-

dicated, the piston begins to moveoutward in | tering the general principle or operation of
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the invention. Therefore I do not wish to be
anderstood as confining myself to the precise
means shown for carrying out the objects of
the invention.

Having thus described my 1nvent10n what
I claim as new, and desire to secure by Letters
Patent, 18—

1. In an apparatus for printing from nega-
tives, an inflatable member, a member trav-
eling in contact with the first-named member
and permitting successive portions of said
member to he inflated, and means for admit-
ting a fluid-pressure to the inflatable member.

2. Inanapparatus for printingfrom a nega-
tive, the combination of means for position-
ing the negative; an expansibie memberand
means for admitting a filuid-pressure to one
side thereof, to cause said member to be ex-
panded; and a member acting upon the op-
posite side of the expansible member and ex-

- posing successive portions of the latter to the
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fluid-pressure.

3. In an apparatus of the character de-
seribed the combination of aun elastic dia-
phragm and means for producing opposing
pressures thereou, one of said pressure means
movable relative to the diaphragm and adapt-
ed to relieve the pressure upon Suceessive
portions thereof to enable the opposing pres-
sure to expand the diaphragm and force the
sensitized sheet against the negative gradu-
ally from one edge toward the other.

4. Inanapparatus for printing from nega-
tivesthe combination of anelasticdiaphragm;
means for admitting a fluid-pressure to one
side thereof; means for supporting a nega-
tive or negatives in relation to the diaphmgm;
and a traveling pressure member engaging
the opposite side of the diaphragm and adapt-
ed to remove the pressure from successive
portionsof cne side of the diaphragm to en-
able the pressure upon the opposite side to
foree successive portions of sensitized surface
in contact with the negative.

5.-An apparatus for printing from nega-
tives,comprising an elasticdiaphragm ; means
for admitting a fluid-pressure to one side
thereof;

| relation to the diaphragm;

means for supporting negatives in |

&3

and a roller-valve
adapted to travel upon the opposite side of
the diaphragm and to uncover successive por-
tions thereof to enable the opposing fluid-
pressure to expand the diaphragm and torce
the sensitized paper with a gradual advanc-
ing pressure against the negative.

6. An apparatus for printing from nega-
tives comprising a surface plate; an elastic
diaphragm thereon; means for supporting
negatives above the diaphragm; means for
admitting a fluid-pressure to one side of the
diaphragm; a guided traveling valve mov-
able over the other side of the diaphragm
and consisting of a rocking lever and roll-
ers at the ends thereof; and connections ac-
tuated by the fluid-pressure to move said
valve simultaneously with the expansion of
the diaphragm.

7. An apparatus for printing from nega-
tives comprising a main frame having a ﬂ'mde

and trackway, and a surface plate; an “elas-
tic diaphragm fitting over the surface plate
and attached at the edges; an air-pressure
chamber and means eonnecting it with one
side of the diaphragm; a weighted lever ful-
crumed on the main frame; a rolling valve
device carried by the upper end of the lever
and consisting of grooved guide-wheels, a
rocking lever and rollers at the ends of the
latter said rollers oradually uncovering suec-
cessive portions of the diaphragm to permit
the air-pressure to expand thediaphragm and
force the interposed sensitized sheet in close
and uniform contact with the negative; a
cylinder connecting with the air- chamber

and a piston mova,ble in the cylinder and

having a rod connecting with the weighted
lever whereby the 1*011ing valve device is ac-
tuated in unison with the expansion of the
diaphragm and by the same fluid-pressure.
In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses.
| | ALFRED JARAY.
Witnesses: - |
ERNEST . FOTHERGILL,
- SIDNEY JOHN SUTER.
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