E. F. MACKUSICK.
APPARATUS FOR DEVELOPING, &c., PHOTOGRAPHS.

(No Model.)

Patented vept. 11, 1894.
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the surfaces may be washed unobstructedly
between one.chemical action and another,

_In the drawings, Figure 1 is a plan view.
Fig. 2 is an elevation partially in section. 55
Fig. 3 is a cross section of the apparatus.
Fig. 4 is an elevation in larger size at one end
of one of the upper rollers. Fig. 5 is a ‘de-
tached view of the cross-bar at one end and a
section of one band, - Fig.6 is a section of one 6o
of the lower rollers, and Fig. 7 is a plan, sec-
tional, at one end, of one of the lower rollers.

The number of tanks or vessels made use -
of for holding the different chemical solutions
Or water as required wil] vary according to 63
the nature of the 'work to be done, and the
‘chemieal solutions in such tanks are prepared
and applied with reference to.the develop-
~ment of the pictures in any well known orde-.

sired manner, T have shown for example ten 70
tanks marked respectively ABCDEFGH
I and J, but the tanks may be more or less -
‘numerous and may be eitherlarger orsmaller
aceording to the solutions or liquids which
they are to containand according to whether 75 ;

j;_?_ been printed upon a long striphof paper, thg

'_'fs cons@demble handling of the papeér.in con- |

» . lender and liable to phg torn and the web
20 broken or Otherwise injured by the handling
- ' or by unequal tension, and the pictures were
injured or overtimed by the delay.
- The presehtimprovemenb I8 made with ref-
. erence to conveying the advancing end of the
‘25 paper automatically through the various | the baper is to be immersed onece or more
tanks_containing the chemie_al_sdlutio;ls and-| often in g given solution, and these tanks
- applying at every turn of the paper in its may be of any suitable material and of the de-
' course the power noecessary to move the same ‘sired size and shape. o

3o regularity and without unduoe strain upon
tlge‘paper at any point; With this Objeet in
View I provide a series of parallel -rollers

~, above the tanks driven at exactly the same

. 'Speed, and anothap Series of rollers in the
35 tanks. The strip or.band of baper is passed

‘the range of tanks there are bearers or beams
K suitably affixed to the tanks and receiving
the adjustable bwo-part journal boxes op

bearings 7 8 for the rollers that extend across
the tanks from omne bearer K to the other,and 85
upon the outer ends of the shafts orarbors of
‘the rolls there are gear wheels O that are
| driven by screw Dinions N upon the longi.
| tudinal shafg I, which is supported by suit-

. _ able beéaring or journal boxes upon the side go
40 by the next rollers to.the next tank, and SO [ of one of the bearers K below such wheels O,
| and the screw pinions and wheels are to be -
ic | of uniform size so that all the rolls are driven

atl the same speed, and any suitable poweris
applied to the shaft L to rotate the same. I gg
“have shown 3, pulley at L’ adapted to the re- - .
| ception of a driving belt, Lo
I have found that when a strip of paper in

' -

45 tially non-elastic material passing over and

lindrical rojler, bubbles of air are often con- roo
r | fined between the roll and the paper, andin so
‘doing the Paper is liable to become wrinkled
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Or iﬁj ared. To avoid . this difficulty I make | bands 9, and said

use of rollers Q that are grooved longitudi-
nally in order thatthe air of the bubbles that
may intervene between the paper and the
roll may escape through the longitudinal

channels or grooves and pass off at the ends

of sueh grooves, and I find it advantageous
to employ at intervals rollers IR that are pro-
vided with divergent helical grooves that act
by the rotation of the roller to aid in spread-

ing the paper transversely and lessening the
risk that might otherwise exist of longitudi-

‘nal folds in the paper, and in portions of the
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apparatusIfind itadvantageousto groove the

rollers with peripheral grooves, as shown at
R’, and the paper from the woller 6 passes
over the first roller P which is plain and be-
neath the presser roller U which is prefer-
ably of rubber, so that the paper passes
through between these rollers with regularity
as it is drawn off the roll. -. .

1t is to be understood that the paper for the
roll is first prepared with proper chemicals
and then exposed under negatives to the
action of light in another apparatus and con-
tains the latent picture to be developed, and

the paper is rolled up ready to be developed,

fixed and toned in the apparatus herein de-
scribed within a “dark room,” as it 18 neces-
sary to avoid white light until after the pic-

tures have passed through the fixing solu- |

tions.. I make use of two endless belts, pref-
orably made of rubber, each containing one
or more metallic wires or narrow strips, so as
to render such belt inelastic without Inter-
fering materially with its flexibility, and in
a1l of the rollers made use of, near their ends,

are narrow peripheral grooves adapted to the -

reception of the belts, and these belts pass

over the rollers that are at the top of the

tanks and under rollers T that are located

near the bottoms of the respective tanks.”
These rollers T are each upon an arbor Or |

axis received at its ends into the slots of ver-
tical echannel bars 4 that-are placed against

sides,and these tank rollers are kept down at

the proper places either by their own woight

or by rods or bars introduced into the chan

nel of the bars over the arbors of the rollers |

and secured in placeif necessary, and each ot

these rollers T is made of glass, metal, rubber, |

celluloid, or other suitable material which

will not contaminate the solutions into which
they may be submerged. Pulleys npon the ;
arbor near each end and adjacent to the chan- |
nel bars are provided, such pulleys being
orooved for the reception of thebands of rub- |
ber 9 before mentioned, so that these endless
bands pass over the rollers above the tanks
. and descend below the submerged rollers; as |
indicated in Fig. 2, and after passing the en- |

tire series the bands return either above or

below the. tanks to the. entrance end. 1t is i

now to be understood that in applying this
apparatus, one end of the photographic strip

18 (:on-necte_cl_bz_,alcmss-;-ba_‘r_ 10 to.the endless |

L]
L

{ weight of a distending roll W,

| per

....................

595,840

carry the strip of paper through the respect-

| ive solutions with regularity and with buat
| littlestrain upon the paper because the bands
' along with regular-

and the paper are moved
ity and uniformity by the rollers that are
over the tanks, and such paper is only stb-
jected to the sirain necessary for drawing the
same through the solution between 0no of the
upperrollersand the next,and the airthat may
be confined in the form of bubbles between
the wet paper and the rollers, escapes freely
through the grooves or channels of the rollers

cross-bar and the bands

15

8o

so as not to interfere with the paper as it rests

upon the surfaces of such rollers.

Jome of the tanks are larger than others for

the reception of more thanone tank roller 'T'.
1 have shown two rollers T in the tanks A D
E 1 and J and three rollers T in the tanks ¥
and G, and in some instances it 1s advisable
to apply a tank roller T’ at the upper part of
the tank and below the surface of the solu-
tion, so that the paper remains immersed the
proper length of time within one solution.

It is necessary

this object in view.a water pipe V 1s provided
with branches V* V2 and cocks for regnlating
the volume of water, and these branches VIV?

‘n some instances.to freely
wash the paper between one inpimersion apd_
another in the chemical solutions, and with

Qo

05

are perforated, and the paper of the roll hangs N

down as a loop below the respective branches
of the pipes and is kept in position by the
h so that the
sprays of water abundantly wash the picture

tering another solution or before drying such

paper. I haveshown the paper-as distended

by the rolls W between the tanks B and C,
perforated to spray

G and H, and-a branch V®

100

suarfaces of the photographic paper before en-

(05

the water npon the surface of the roll of pa- |

is provided for washing the paper after it
leaves the last tank J, and such paper may

110

hen be received upon a canvas web-Y to be

| taken to a suitable dryving chamber; and it is
the inner surfaces of the tanks at opposite

advantageous to employ asqueegee or scraper
7 having a rubber or other soft edge to re-

| move the surplus water from the paper before

it passes to'the drying chamber. -
I usually provide below the tanks a gutter

between the tanks in the respective washing

‘operations, and it is also advantageous to em-

ploy stoppers 11 in the bottoms of the respect-

| ive tanks, so that the contents of the tanks
can be run o | |

N

* when desired.
I claim as my invention—

1. Inan apparatus for developing, fixingand
| toning photographs, a series of tanks for con-
taining the chemiecal solutions, a series of roll-
| ors crossing the top edges of the tanks, mech-
anism for rotating the rollers at a uniform
| surface speed, tank rollers in thelower parts

of the respective tanks, an endless belt com-

| posed of two inelastic bands passing over the
upper rollers.and below-the. tank rollers ad-

¢ f
]
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| M, preferably lead-lined, and inclined toward | |
the middle, into which the water passes from -

120




With the bands, o ag o be carried through the | an endless belt passing over the upper rollers sc
respective solations by such bands acting at | and below the tank rollers and composed of

Or near the edges of the paper and leaving | two bands near the ends of the respective .
both surfaces of the photographie baper iree | rollers, and means for connecting the photo-

to be acted upon by the chemiecals and in the graphic baper to such bands so ag to be car-
_W&Shi?g Operation, substantia,lly as set forth. | ried by such bands through the respective j5s

2. The combination in an apparatus for de- tanks, substan_tia]l:y as set forth.

veloping, fixing ang toning bhotographs, of
& range of tanks for holding the chemical go-

15 ers for. the photographic baper, and endless

belts Composed of Strips of rubber Incasing
Inetallic wires for carrying the web of pho-
tographie Paper through the respective solg-
{ions, Substantig]] Yy as set forth.

- rollers Crossing the top edges of the tanks, g,

longituding) shaft with serew pinions and
gears on the axes Of the respective rollers-for
rotating the rolleps atauniform Surface speed,

tank rollers in the lower parts of the respect- _ _ C
' ' range of tanks fop containing the chemical ys

gh the respective soln- ive tanks, mechanism for revolving such roll- 8o
~ tlons by Such bands acting at ornear the edges | ers at a uniform surface speed, and an end-

of the paper and leaving both surfaces of the less belt, passing over the respective roll‘ers :

Photographic baper free to be acted upon by [and into the tanks, such endless belt being

the chemicals ang in the washing Operation, | composed of two bands near the ends of the
b . | :

roSpective rollers so as to be adapted to re- 85
4. The combination in an apparatus for de- | ceive the Photographie baper between them

veloping, fixing and toning photographs, of 5 for carrying such baper through the respect- -
range of tanks for containing the chemical | jye tanks, Substantially as set forth,
‘Solutions, vertically slotted channel bars con- t  Signed by me this 27th day of February,
nected to the interior surfaces of the tanks, 1894, |

tank rollers having theip axes extending into | E. F. MACKUSICK.

the channe] bars and by which the rollers are Witnesses: |

guided and helq In position near the botiomsg GEo. T, PINCKNEY,

of the respective tanks, rollers crossing the | A. M, OLIVER.
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