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PHOTOGRAPHIC APPARATUS

Appl*catien ﬂled .Tuly 5 1923 Serial No. 290 411

Th]S mvelmon rehtee to. phOtOfrmphle
apparatue and has for its principal object

- the provision of a generally improved appa-

- ratus which is more satisfactory and efﬁelent
g m use than those heretofore known. |

- An additional- object of the mventmn is

~the provision of an 1mproved apparatus for

‘treating and method  of treating photo-

T-ayhm prmts whereby much better and

45 more mtmfeeterv prints are produced than

those made Dby the apparatus or metheds'

heretofore emplm?ed

- Another object is the pmmm Of an ap

paratus and a method for treating prints

15 by which the chemicals used. in the treat--

ment are ]"ept comparatively free from pol-
~lution, so that they may be used longer with-

- out renewel than has been p0551b1e heretO- -

fore | ) |
~Still another Ob]eet 1S the prowsmn n
phOtOﬂ‘l aphic apparatus of the type ]1avmcr

sheet conveying means, of means for thor.
oughly cleansing the conveying means after
"'tb passage through the chemical baths and o
| shewn in Fig. 4, with-parts removed ; L

5 pr! ior to the contact of the conveymcr means
with another sheet. '

A further object is the prOV191011 Of a qmek.“

“step by which the developing action may be

stopped at the proper point to Obtam the '

9 best results.

A further Ob]ect 1S the prevzswn Of a
“method and means for treating photOﬂ'r‘lphlc-

punts in which liquid from a bath used at

~ one stage of the treatment is transferred to
-5 another 1eceptaole for use at mether stage-
- - the several views indicate the same p

- of the treatment

- A further Ob]eet of the mventlon is to -
provide Dl]OiOfTI'&phrC apparatus including a

camera ana means for developing and. ﬁ\mg

25 prints produced by the camera, in which the
~ developing and fixing means and a part of

“the camera are movable together as a unit
for purposes. of focusing, and in which
- means is provided for eOl]eet;nfr liquid dis-
45 charged from the develepmﬂ' and  fixing
. means in any position to ‘which said letter
- means may be moved. L -
Still further objects comprise 1mprove—
- mente in various details and parts of the
50 appalattt, such as the construction. of the

_apparatus shown in Fig.

be understood that two. substantlally
‘lel channels are provided, spaced a stitable g5
‘distance apart, the open side of each (hannel

hqmd receptacles used fOr holdmfr ehem]cale

or washing liquids, ‘and 1mprevements -
various Other detalls as w1ll be brought out

‘hereinafter. - o
- To these and Other ends the invention 1 re- 55

s sides in certain improvements and combina- =
tions of parts, all as will be hereinafter more
fully descrlbed the novel features being

points out n- “the clalms at the end Of the

speclﬁcatlen [ T I '00 '

In the drawmﬂs -

Fig.1isa side. elevatlon Of a photegraphlc
'Lpparatus constructed in accordance with
one possible embodiment of the invention;

Fig. 2 1s a

posite side of the apparetus from that 111us-

‘trated in Fig. 15

Fig.31sa Vertleal sectmn of a part of the
2 taken longitudi-

a side elevation showing the Op- 35_ '

nally substantmlly along the Oenter Of the 70' |

Opparatus, -
- Fig. 41s a plan of a
in the apparatus;
Fig. 5 1s a bottom view of the contemer

]1qu1d contemer used

Fig. 6 1s a Vertlcal section taken trans-

vereely across the contamer on the line 6—6 -

".Of Fig. 4

Fig. 7 1s: S8 plan of a pOrtmn of the llquld

eentemer showing certain sepa,rators therem, 80

and

' I‘w 8isa vertlcal sectIOn throucrh a frag-

ment of the liquid container, teken eppren- e

metelv on the line 8—8 of Flg - :
Similar reference -numerals throughout 85

arts.

-As will be seen from Figs. 1 and 2, the

principal parts of the: apperatue are. sup-
ported by a frame comprising vertical posts
21 ~which support- herizontally

members 22 at the top of the frame. These

‘members 22 are preferably in the nat wre of

channels as is indicated in Fie. 2. It will-
paral-

preferably bemg toward the center Of the

| Rpparatus

Referrmg now tO Flg 1 there 18 mOunted

upon the front ends Of the frame: members 100

extendmg 9'0 N

y




- gystem within a casing 24. A prism 25 may
be provided, if desu*ed _
‘may be used to photoomph objects placed
upon a horizontal copyholder 26. The rear
yortion of the:camera com-
~ prises a casing uO movably mounted on the

frame member 29. the movement being con- [
trolled by a knob or handle 31
‘shaft rota,tablv mounted on the casing 30.

" This shaft carries pinions meshing “with
- racks 82 fixed to the frame member 22 onel-

10

r . - - : . - :
. b v - .
Lo
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29 a cimera f1 ont 23 havmo* a sulta,ble 16118

or main body p

of the pinions being designated in Flg

15

= '-20'

25

terial,

by the numeral 33. It 1S obvmus that rota-

t1011 of the handle 31 will move the camera

casing one way or the other relative to the
camera front 28. This will move the focal
plane 35 (Fig. 2) closer to or farther away
from the lens system, and 1n this way. the.

camera may-be focused

Suitable means may be emploved for plac,-'
ing sensitized sheet material 1. the tocal
In the present in-
“stance, there is illustrated in Fig. 2, by way
of example a. roll 36 of senaﬂzea sheet ma-
successive portions of which are

plane of the camera.

ada 3ted to be unwound and placed in the

a focal pl‘me 35.- Feeding means such as roll-
 ers 37 may be used to " feed the sheet for-
wardly to bring a fresh unexposed portion
“thereof  into the focal
posed portlons of the shﬂet are fed down-

plane 35. The ex-

 wardly into sheet folding means such as the

- chute 38, shown in I‘lgs 92 and 8, and the
succesewely exposed. portions may be cut
~from the strip of sheet material by suitable
~ severing preferably-
placed just beneath the feeding rolls 3
~When a sheet fed into the chute 88 has “-
“been - severed
terial, it dr()ps downwardly through the
'- chute until its lower edge comes info con-
tact wuh and 1S stopped b a plate 39, shown
| The sheet is then held by the
45 plate. 39, and chute 38 in a position extend-
~ 1ng across or intersecting the path ot travel.
ot sul’rable sheet conveying means.
~ This sheet conveying means mrw be of
~any convenient. form which is adapted to
0 pick up the sheets from the chute 38 and to
‘carry them through the treatmg baths in
~ the manner descrlbed below. In the pres-
- ent mstance, the conveylng means 18 shown

~as comprising a palr ol endless and pref-
erably continuously driven members such
~ as the chains 40, one near one side of the ap-

‘paratus and ‘one near the other side.

‘verse bars 41 are attached to these chains 40
at intervals, one end of each bar being se-
cured to one chain and the other end to the
opposite chain so that the bars extend cross-

- wise of the apparatus and travel along when-

40

- B

. ‘the pins 42 (If1g. 3) may be provided on

85

means (not shown)

from the strip of sheet ma-

n FlO

ever the chains are driven. Means such as

each of the cross bars 41 for securmg a sheet

so that the camera

xed to a

The container
“clamped to the lower edo es of the walls 50 by
COn-
“tainer 55, as shown in cross sectlon in Fig. “’_

Cliquad receptacles

~hard rubber.

Prans-.

"_'-1577'?,483'- '-

from the forward edge of each bar, and are

“adapted to pierce a sheet held in thﬂ chute

38 as ‘the bar travels past the sheelz The

term “Torward” as used above has waerence |
to the direction of motion of the CONVEVING
means rather than to the {front of the' ap~-.

raratus.

01

to the bar These DINS 4:9 eX wnd fmwardly :

70

The chute 50 and certam p*’uts of the 0011- o

: veymﬁ' means are placed within 2 chamber
“housing having 51de walls 50 (Figs. 1 to 3)
‘which.are: Supported fox’movemem relative

75, |

to the frame members 22 by means such asthe

rollers 51 (Fig. 2) which may run along the
lower' flanges “of the cha nnels 22 as a track -

"Thease side W&HS 50 constitute, In effecl, down-
vard anc re.:;.,rmzd egtenswns ot uhe side

walls of the camera body 30, and when this
__body is moved back 311{:1 forth along the
- frame members 22 for purposes of focnsmg,-
the side walls 50 and the mechanism within °
e walls moves
back and _a_orth as a umt Wmh the camera
“body 30. L

_ Su table llqmd receijtfzcles may be em-
ployed for holding
ing the phc}toc}mphm prints, these receptacles
bemo so placed that a pllm carried by the
sheet conveying means will be passed suc-
cesswely througl the various baths in a pre-
In the present mstance,'
not only the sheets carried by the conveying

these walls or carried b y thes

the baths used in treat-

determined order.

80 -

means but also the conveying means itself is =

d,ll‘%llﬁed to pass through the various baths.
" The liquid receptames p1 eferably comprise
a container 55 suppmted irom the stde walls

50 above mentioned and from angular cross
bars 56 which extend transversely from one

side wall to the other as illustrated 1in Hig, 3.
i preferably
clamp; ing members 55/, ¥Fig. 1. This

and in pla,n and bottom view in Iigs. 4 and 5
1s provided with a plurality oi par rtitions 57

for dividing the container into a 111,1mber of
Preferably the partitions-

detnchaﬁly

100

105

116

and the body of the container are formed of _ |

one 11%801"&1 piece of suitable material such as
ed uhat toward.

It will be observ
the front of the apparatus there is-a cham-

116

‘ber 58 for holding a developing solution, this

chamber having a filling spout 59 (¥ 1g5.._£_”

~to 6 inclusive) and a dmmaﬁe cock 60 Dreﬂ "

“erably the filling spout. 59 is also made of 1o

hard rubber and is provided Wlﬂl hard rub-

ber cap 61, as shown in Fig. 6.

Next behmu_ this compartment 08 A ds swa-

rated therefrom by one of the partitions 57 1s
a second compartment 62 forming a ,:-_aeparue'

liguid receptacle somewhat smaller than the.
| __rmeptacle H3.
“bath of washing liquid, as will be pmnted ot
3 near the
top of one S1C]e wall the 1"eor:, as showa n If1gs.

This rece puame 62 helds a

below, and has an outlet opening &

125




1,777,488

3 and 8, an elbow being secured to the outer
~wall of the conta,mer 55 n -aligem’ent with

1D

- and the receptacle also has a drainage cock 68

able fixing agent such as hypo. This recep-
tacle has a filling spout 67 similar to the spout
59 and likewise provided with a cover or cap,

~ at the bottom thereof.

- Next behind the fixing receptacle 66 is an -
5 other compartment or receptacle 70, which is
the rearmost receptacle in the container 55,

and which contains a washing bath constant-

ly supplied with water through a conduit 125,
as will be described below. This receptacle
(0 has an opening 71 in its bottom, and a
flange 72 is provided on the bottom surface

of the container 55, as is shown in cross sec-

tion in Fig. 3 and 1n bottom view in Fig. 5.

This flange 72 surrounds the opening 71 and

extends thence along the bottom of the con-
tainer 55 to a point beneath the -washing

- chamber 62, an opening 73 extending through

the bottom of the container 55 from a point

within this end of the flange to the washing

oo receptacle 62. It will be seen that the flange
72 thus constitutes a channel extending along

the bottom of the container 55 and connecting

‘the receptacle 70 with the receptacle 62. The
open side of the channel is closed by a plate 74

5+ held in place by screws 77 (Fig. 8), a gasket

o 75 being placed between the plate and the bot-

.;!{;

tom surface of the flange 72 This gasket

‘preferably consists of a piece of rubber which

completely covers the upper side of the plate

74, so that the liquid within the conduif

formed by the flange 72 does not come i1

contact at all with the plate 74, the plate act-
ing simply as a support for the rubber sheet:
75. A drainage cock 76 may be attached to
= the plate 74 and may communicate with the
interior of the conduit through suitable open-
- 1ngs in the plate and in the rubber gasket 75.
- It wiil be observed from Fig. 3 that the
developmg compartment 58 and the fixing
2 compartment 66 are both enclosed by the side
walls B0 and cover 107, so that view 1nto these

~eompartments 1s obstructed. It 1s therefore

imnossible for the operator to see into the

compartments or receptacles 58 and 66 to ob-

serve-the liquid level therein, and for this
‘reason the spouts 59 and 67 are made com-

paratively large, so that when the liquid is

at the proper height it may be seen easily by

- looking down into these filling spouts, as is
“ apparent from Fig. 6. Furthermore, it will

(.

slzghtly below the top
and 11, in filling, the operator should fail to

be observed that the lowermost edge of the
nrifice at the top of each filling spout is
of the container 55,

observe the liquid level by looking into the

Next behind the washing receptacle 62, and
. separated therefrom by another one of the
partitions 57, 1s a fixing receptacle 66 some-

‘what larger than either of the receptacles 58
- or 62 and containing a solution of any suit-

41 on the chains 40.

spout, continued pouring could not raise the
‘hquid level above this lower edge of the spout
~orifice. In this way, the receptacles 58 and
66 can never be filled accidentally to such a
point that the chemicals run over the sides
of the container 55 or run over the partitions

0

into adjoining compartments. Furthermore,

.

bucket, withcut the use of a funnel, -

cals to be poured into these spouts- from a

- Extending across the apparatus from one
‘side wall 50 to the other at a point slightly
above the top of the liquid container 55 is
‘a plurality of shafts 80 journalied in suitable
nearings in the walls 50. Each of these
shatts 80 is provided with sprockets 81 over
which the continnous chains 40 of the sheet
conveying means are adapted to run. It will
be understood that there are two sprockets
81 on each shaft 80, one near each end thereof,
since there are two chains 40, one near each
sideoftheapparatus. Betweenthesprockets
51 roliers 82 are rotatably mounted on each

snalt, these rollers serving to guide the sheet
material as 1t i1s drawn along by the pin-bars
as will be described in

oreater detail below,
- Shatts 85 are provided

within the contain-

er 55 and near the bottom thereof, as shown
clearly 1mn Fig. 3. It will be observed that

each shaft 85 is placed in a vertical plane
passing approximately midway between two

the comparatively large size of the spouts 59
‘and 67 1s advantageous In permitting chemi-

(I

adjacent shafts 80. The means for holding |

the lower set of shafts 85 in place is shown
and claimed in a copending application and

need not be described in detail here. For the
purposes of the present application it is suffi-
crent to say that the shafts 85 are mounted in

the lower ends of removable partitions or

separators, these separators being omitted

o

105

from Kig. 3 for the sake of clarity, but being

shown in plan in Fig. 7, in which they are

designated by the numeral 86. The upper
ends of the separators inay be received in

The shafts 85 preferably are n

but each shaft has a roller 90 rotatably

mounted thereon, the continuous members 40
of the conveying means passing over these

rollers, as shown clearly in Fig, 8.

“The threading of the continous members

40 over the shafts 80 of the upper set and
85 of the lower set may be seen most clearly

10
notches in comb plates 87, and set screws 88
‘threaded through angle pleces 89 may bear
dewnwardly upon the upper ends of the sepa-
rators 86 to hold them in place.
ot provided

1
Wwith sprockets; as are the upper shafts 80, '

120

from Fig. 3.. When the conveying means is

driven forward continuously, preferably by

zz.lﬁlal_jring' driving force to each of the shafts
50, each of the pin-bars 41 travels in succes-

125

sion over the first shaft 80, toward the front -

cnd of the apparatus, then passes down-

Awardly into the developing receptacle 58, up

130




‘again and around the Secmd shaft 80, theuce
downwardly -around the second slmfn 85 1

~the same developing receptacle 58, and thence

- passes up overlhe thu‘a shatt 80 and down--
w‘u*dly into the second or washing receptacle
69, The further travel of the conveying.

means through the 1‘66@13’5&0365 62, 66, and 70
‘will be OLVlOHS from an ms*pectmﬂ_ of Fig. 3.

10

20

first of the shafts 80,
~cycle of movement. The purpose of the an-
- gular ofiset caused by the shafts 101 and 102
30 1ssothatalight trap may bee umpioyed This 1}
~ trap comprises.a plate 104 and a

on opposite sides of the conveying means ﬁlld B

45

o
Gt

60

“there may
-_0[ hard rubber,

'_Was hing bath 7 0

_11

After passing upwmdly for the last time

out of the washing receptacle 70 and around
the rearmost sl'*-au 80, the conveying means

then passes apprommately horizontally to a
shaft 95 carried by arms 96 pivotally mount-
ed on a rod 97 extending across the apparatus.

15 A link 98 may have a nut 99 threaded. Lhere-
" on to bear aoam,:t the rear wall 100 of the
“housing or casing, in order to take up the
“slack or adjust the tﬂnsmn of the conveymo -
‘means as desired. .
From the shaft 95, the dmms 40 and at-
tached pin-bars 41 e‘xtend toward the front

of the apparatus, arcund shafts 101 and 102,

to-a shaft 103, from which pmﬂt the convey-

ing means n_r:‘*ﬁrcﬁg obilguely downwardly and
iorwardly, passing the sheet holding means

or chute 88, and e;a.teﬂdmn thence over the

slate 105,

overlapping each other, as shown clearly in
I’L 3, and e&ch ezten&ma the Iuﬂ width

of the ap paratus from one side wall 50 to the
To the lower edge of the plate 105
*Jlate 106, pre{emdv -
Whlch exten ds to a :fJomu_
slightly below the Jevel of llqmd within the ¢
A cover 107 is provided
over thls part of the apparatus, so that the

other.
e aflixed a

camera body 30 and the casing or housing

formed by the side walls 50, comamer 501

and cover 107 constitute a dark chambel
within  which the aevelopmo and fixing

. treatments of the prints take place. The lwht_
~ trap prevents leakage of light 1nto this dark
- -_clmmhel Whﬂe allowing unimped eJ p‘ismw

ot the conveynm means.

- Beneath that portion of the sheet commymﬁ-
‘means which mtequ rearwardly from the

| - 80 to.the shaft 95, there is-
| prowded a delwe**y tank 110 which may be

rearmost shaft

filled with any suitable higuid such as water,
to the level 01“ o discharge opening 111 cov-

‘ered by grating bars 112, this dischar ge open-
mg commumcatmn Wlﬂl a discl harge conduit
which e*(teﬂds down the side ot the tanh_

110 and along the bottom thereof to approxi-
mately the center of the apparatus, Whef*e it

drains into a downwardly extending pipe 114.
A conduit such as the hose 115, best shown in
- Fig. 1, leads from the dlscharge elbow 64
~of the recept%ﬂle 62 to the pipe o
_ In the rear part of the apparatus, over the-

114.

thus completing its

| (?0111

B8 t0 poliute it.

oitudinally beneath the appa TAbts o
'm&‘tely alono* the center line th erﬂm X

| LTT7488

tank 110 there may- be mounted a device

for remowno* sheets from- the. conveying
means and dro pping them into the delivery
tank 110.. Such a device ] 18 indicated in gen-
‘eral by the numeral 120, in Fig. 8. The de-
tallgol this device form no part of the present

invention, and need not be further descmbed
herein ezcept to say that a cross-bar 121 is

automatically moved downwardly and rear-

vardly immediately after the passage of each
of ‘the pin-bars 41, and this cross-bar kicks

75

or disengages the sheet from the pins 42, al- '

lowing the sheet to dmp into the dehvery

tank 110 from which it may be picked up by - '

“the operator of the m:)])amtus and placed on

the squeegee board 122, convementlv mount-
ed on the side of the ap pamtus

Extending transversely across the appara— -
tus at a pomt above the washing bath recep-
Lg.cl 701is a hqmd conduit

-

Hig. 8, which ig SHpPhB‘“l wit]

25 as shown 1n
h Water through

“smitable. connections mcludmo the hose 196- |
~illustrated in Fig. 2. This confhu‘t 125 is .

S0

85

provided -with perfomtmns along its lower

odee, so that water issues therefrom in a
spray indicated by the lines 127 in Fig. 8.
stream of flowing llqmd o

This spray forms a
ﬂ"hIC’l LhOI‘OUﬂhh{’r washes and cleans both

the sheet conveying means and the ‘sheet or

shotographic print carried thereby, as they

up out of the bath within the. receptacle;
70 and pass over the next to the last shaft
50 bcmre descending into the washing bath
again for a final travel therethrouﬁl
epray discharges into the top of Lhe Washmg |

‘hath 70.

90

05

The. .
100

When the canveymw means tmvels onward

‘md reverses its direction by passing around

the shaft 95, it again passes through the spray

or stream of. ﬂowmﬁ' lquid, 1ust before 1t

reaches the shaft 101, Since the conveying
means at this time has the opposite side up-
permosf to that which was uppermost 1n pass-

©ing over the shafts 80, it follows that both
sides of the conveying means are effectivel

cleansed by the spray, and thus fixing solu-

tion from the- bath 66 is not carried back by
the cenve@?mo means into the developing bath

only ammqt the continuous members 40 of the
conveying means, but also against the trans-
verse pin-bars 41 and the pins 42 as tney
pass throueh the spray.

It has bben mentioned
camera body 20 and the casing or housing
formed in pa rt by the side Wa]_m' 30, are

be"‘s 9292 for purposes of focusing. In or der

‘not to intertere with this m ovement, and yet
+Lﬂ -

to permit liguid to be 51gcllmbﬂ£1 from
various T:}a.rts of the appa
tion, & {:hschmee trough 130 (Figs. 1 and 2)
may e 1"“1‘0?1(?16(1 this trough ex feng hno* lon—

I

Vi

The spray 127 1s directed not

ﬂtﬂ?‘; AR w’i’l""{ 1;{).:.1?

‘11"'1'

105

y 110

115

.abover that 'the |
120
> IOV~
able baclk and Fm th along the frame mem-



- troutrh 1S mclmed shghtly , and the. lower end
. the1eof may be connected by a conduit 131
The drain cocks 60, 68, and 76,
as well as the. discharge pipe 114 all heve
their discharge ends over the tloufrh 130, so
that they 615041&1 oe thereinto, no mattel to
~ what position f:]mw the frame 22 the appa-
The water supply
means for the spray 197, being a flexible con-
duit ov hose, does not 111te1"'1e1e in any way
3, yet per-
- mits the water to be supphed umnfervupted]y -

)
>

PR
e

~picked up and removed therefrom by the pas-
~sage of the next succeeding pin-bar 41, the
iopins

the eheet to the. conveying means.

to a sewer.

r;zm;ss? |

e mm*{ d.

ratus  nig )

vrith the mon elvent g1 fheg abus

il l) ]_J

when the apparatus is shifted.

The sheet conveying means may be 6r1‘ven

n any suitable manner, each of the shafts 80
pre

::'lppelatﬂe as illnstrated in Fig.2. The gear-

3 Ing may ve driven through Shaftmfr includ-
ing a universal 301nt 136‘ a- .shdmﬂ* sleeve

L_;«f and another universal 101nt 138, from the
motor' 140,
sleeve are 1’)10?1ded in orcder to render the
shifting ﬂe*{lble..so that the moter 140 may
reInain ned to the floor and vet may. drive
the conveying means continuously even when
the apparatus is moved back and forth on the
trame for focusing. o -

I gperation, an exposed sheet of sensi-

tized material or photographic print is placed

in the chute or holding means 38, and is

12 piercing the sheet and thus attaehmﬁ'

chams 40 of the conveying means are driven

forwardly, they cause the pin-bar 41 under

¢onsider Ltmn to travel around the first of

| ..-'J- ST
C o

., 'f"l""

—td

the shafts 80 and thence downwardly into the

f:]eT*elop11w bath 58, the sheet trailing along
after the pin-bar because the forward edge of
the sheet is affixed to the bar. About_ the
time that this pin-bar reaches the first shaft
it the bottom of the developing bath, the

Y ey i:

‘next succeeding pin-bar passes the. chute 2

&4 picks up an other sheet therefrom (assum-

ing, ot course, that another sheet. has mean-

while been pl.«.icefl in the chute).
~ The pin-bar
traveling avound the fivst shaft 85 at the bot-

tom of the developing bath, move upwardly,

(I

i
its
-
¥
T
141

out of the *ﬂeth# around the second shaft 80 |

and then fgown 1nto the developlng befn
ngain.  About the time that the
te1 s the developing bath on its second down-
ard travel, the next succeeding pin-bar, car-

firet downward tr avel into the developing

T3

position to pick up still another sheet from
he chute 38.

&
1
]

Tt will be Jﬂderstood that the 1 pin- bdlS 41

are spaced at suitable mtervels along the

-eontmuoue members 40 of the eonveymg

ferably being driven individually and
vositively by gearing (not shown) within the

frefu housiig 135 pla(*ed on one side of the
course, 1t 1s not necessary

‘carry a sheet, and if some of the
move through their paths. without having
‘any sheets attached to them, the 0perat10n

The. unversal joints and sliding

and 1ts attached sheet after

pin-bar en-

z j :11:3 110 (hor sheet. is about at Fhe hott om of

i, while & third pin-bar is approximately

“best results.

-y

'meens, and that in the normal opera,twn of__

the apparatus each of the pin-bars. picks up
a sheet as 1t passes the chute 38.-

the sheets next ahead and behind it..

The descrlptlton of the operation of the ap-

to

same cycle, while sheets on following

pin-
bars will later go throu%h the cyele.

or each pin-bar to
pin-bars

of the apparatus is not changed

The sheet attached to the pm-bar bemg_ |
'con31dered heretofore traced to its second go
‘dip into the developing bath 58, continues
on this second dip, passes eround the sec-
ond shaft 85, and thence travels upwardly
again to the thlrd shaft 80. The size of the
developing receptacle and the number of

dips made by the sheet into the developing -

0Of

_ Thus a
number of separate sheets are usua;lly being
treated mmultaneously each sheet being at'a
slightly different stage of the treatment than
As this
‘recurring treatment of sheet after sheet will
be readlly understood by those skilled in the

art, it need not be further mentioned here. g
~paratus will therefore be confined hereafter
~ to tracing the movement of a single sheet, it
“being understood that other sheets attached
pin-bars in advance of the one under con-
sideration have already gone through the

v

o5

bath are so ohosen relative to the speed of
travel of the conveying means that the ‘print

1is_properly developed to the desired extent
- when it passes out of the bath for the last

As. the |

time. In the present instance, two dips or

100

passages through the developm ‘bath are

provided, as shown by Fig. 3. When these
passages have been. completed the pin-bar

“and its attached sheet pass over the third of

the sha fts 80 and down mto the Washmg bath

62..

105

Th1s weshmg bath 62 not only rinses off :

the developing solution from the sheet and:
from the conveying means, but it acts also

as a quick stop for stopping the developing

action of the developing solution still re-
maining

being supplied to the bath through the con-

duit extending along the bottom of the con--

tainer 55 from the washing bath 70, as will
be described in greater detail below The
use of a quick stop such as this, for ceasmﬂr

the developing action at:the proper moment
1s extremely beneficial.

by the developer within: the pores of the
sheet, and thus stops the developing action

on the sheet or within the pores
thereof. This quick stop action is produced
preferably by the use of a dilute fixing solu- -
~tion 1n the bath 62, this dilute fixing solutmn '

It prevents. contm- '
ued developing action which might be caused

f o]
Lund

120

ecwmtely at the desired point to obtain the "

prevents the omdatmn of the print and the

. Furthermore, the washing of
the developer from the prlnt by the bath 62

- ﬁ;‘ﬁt .

e




form‘xtmn of brown spots thereon. This re-__"-"
sults in the production of prints which are
‘time.

much cleaner, clearer, and more set1efaeterv

‘than other prmts heretofore preduced on ap-

paratus- not employmg h1s qmeL sto _p and
washing bath. :

I wﬂl be neted Lhat the llqmd eupphed toi
' the washing bath 62 enters this bath through.

the opening 73 at the bottom thereot, and

15

passes. upwardly through the bath, over-

flowing through the outlet opening 63. “As
the mlet openmn 78 in the bottom is near
_ehe 0 J_JDOSlbe sicle of the receptacle from tmtjf.

in which the outlet 63 is placed, 1t 1s seen that

the incoming hqmd must flow across prac-
tically the e11t11e width of the washing bath,

~as well as upwardly through it from bottem

 to top.

20

With this arr angement a thor 011011
distribution of the incoming liquid take

place driving the older hqmd out from all'
parts of the. bath.
washing bath 62 is being constantly renewed

Thus the Hquid within the

by fresh liquid (this llquld preferably bein

a-dilute fixing solution), while the ml}:twe

~of the- Waehmo liquid. and the develop ng $0-

: lution which hes been Waehed oif of- the COTL-

‘80

‘veying means and the sheet is being constant-
1y discharged through the outlet 63. There-
-~ Fore

the Waehlr'o bat 62 does not contain an
increasing ‘amount of developing solution as

the opemtlen of the apparabus progresses, but
1betfm-,
tially free of developer at all times, so that it
remains effective to wash the developing so-

on the contrary 1t is kept fresh end

lution from the prints and from the co*wey—

~ ing means as they pass through this bath."

40 ©

_ and
45
~ has been substantially stopped by the use of

--praei'ﬂ ce.
sheet pass upwardly out of the washing bath

Tt i is obvious that any emtqble number of

“dips into the washing bath 62 may be pro-

wded one single dip bemg illustrated in Fig.
a,nd this being found to be satisfactory 1n
When the pin- bar and its attached

62 for the last time, and around the shfa,{‘t 80

vious that the developing action on "the. print

the dilute fixi

ng solution as a quick stop in

‘the bath 62, zm.l also that the print and tLe __

- conveylng means are both substantially free

- BO

55

~developing bath and the fixing
‘result, a considerable quanhty of developer w
xing bath during the
continued  operation of the appamtue, and.

- 60

from developer, as the develol)er has ‘been

131101‘01‘*ehlyr Weehed off of them in the bath

62. This 1s most important, especially in an
apparatus intended to run eontmeuely, as 1mn

the present instance. In the apparatus here-

tofore used, there has been no washing of the

aetween the

bath.” As a

print or of the. conveying means

19 earrled over into the f

the fixing bath is thus rapidly polluted so that

it needs to be drained and replaced frequent- -

ly. .In an apparatus constructed according to

- the present invention, on the other hand, fhﬂ

pellutlon of the ﬁxmo ba.th 18 extremely

"GHLII*B]_}T _
‘much ‘as the Liquid within thse wa ehmﬂ bath
consists of a dﬂuw fixing golution, it is appar-
of the liquid

¥Ing bath, while

ent that the
will not harm or pe]_lu te ‘the

AV

The light trep s “the:

) 1119 bath 70

_Leep it more or less dark, it p

_ the wa shwcr bath
down into the fixing bath 66, it is ob-

the sh cet and conveving means i
Then at the completion of the firet dip, as

-]ettuT
95 at the rear

_11101{1}:10 a,etlen of the cross bar 121,

o _1377?;4889'

sllﬁht and the bebe may ‘therefore be used .

Wleﬂ()ut renewal for a considerable pemod of
Practically 'no developer is carried
~to the fixing bath by the present apparatus,

such lige 1d as 18 carried over bemo* qlmoeu
from the washm bath 69

“fﬂ'nf

fixing mngrec

the water mﬁredlel’rt thereef wﬂl h'we 3]

_eempa.l auvely 1Nnecuous etiect.

The path of travel of the pin-bar and i
tteened sheet through the fixing 00 is

]JEL+1"1 O IR 3
arranged so that the eheet or pri pt will be In-
Lhe beth a sufficient time to Le pzepem and

E (O
Iﬂﬁ.'ﬁ---- R

5

50

thoroughly fixed. In the present instance, as

shown in Fig. 3,
make six dlpe mte the
consisting of a downward and ‘m upwqid

+travel, so that each pm -bar and Q“mt pass
thr euoh the depth or
twelve times.

the bath o total of

the pin-bar is arranged to
ixing bath, efteh dip -

TWhen this travel 'th ough the
fixing bath has been completed, the pin-bar
and its sheet pass around one of the shafts

85

80 and dowewerdiy into the washing bath 70,

- Al of the travel of the prints described

e ]:} ace in a dark chamber of the a P-
per LS. When the prmb has reached this
hing bath, however

above, {r om the chute 38 to the washing bath -
2
0, ta

AL

, 1t has heen 11Lecl SO

hei" eXPOSUTE to hight wﬂl not be in] Lu*lo 1S,

refore DI laced at the

washing bath 70. The wevei of the
f‘ rom uhe tlme 1t ﬂrf"f emerg es from the W‘LE;h-—

the de];werv tank 110, may t‘lke place 1n

the 1’)1686”"106 ot hghu tfmmh a cover for this
T)‘ut of the apvaratus ms: ay be provided to

T preferred,

attached print fra ,;,,11
pass downwardly mte

- The pin-bar and the
T'nf:r" along behind it

around he first of the shatts 85
bath, and upwardly to the next to the last
eheﬁ 80.
Ve"i?mo ‘means and sheet, a large part of the

fixing soiution ﬁimﬂms}j o or imbedded in

the conveving means and sheet pass over the

shaft 80. they are su bjected to a stream of
]07) Wﬂ’i""']l |
qr!]eklv and Itho (‘ualﬂvv ashes both the print
~and the conveying means. inchuding the side
as the pin-bars 4_1 of the

ﬂewmﬂhqu*ﬂ (that is, the e"‘?re‘?

ms 40 as well ¢
The sheet ﬂe.l pin-bar travel down-
rardly for another dm i the weshme‘ befh
£O and tﬂ@ﬂ ]3aee over the last of the shaft
80 and travel rearwardly toward the f“*“‘f“
end of the .:,,i:)pemtue o
- Upon reaching the eheet removing device
120, the sheet or print
conveylng means by wiaat may

cheas

be termed a

DTN,

until 1t 1is ﬁn 11y deeeytee 111 -

70, as above ceseribed, then
within this

‘During this first dip of the con-

S Wo e:wd off.

This

100

119

120

18 **emoved Irou the -

fomed
¢



| .frees the ed oe of t-h'e sheet frdm"thé
“on the

__ 15777,438 o

pins. 42
pin- bur 41, and allows the sheet to

~ fall down into the delwery tank 110, con-

~ taining a bath of water..

~ removed: by

TS

15

9p

25

‘%0

developer to pollnte the ]mtet -

‘This delivery tank

ccnstltntcs, in effect, a further washing bath,
- 1n which the prmts may be- allowed to re-

‘main for ecme time. if desired, before being
he operator of the apparatus '

The Ope a,tc? may agitate the prints within
this tanlk

it reaches
the spray 1927, and at this time the pin- bar

as well as thc chains 40 are bottom side up
~ with respect to the position they: cccupled'
- when passing thrcno'h the spray for the first:
Thus the cnpoeite side of the convey-
1ng means is thor ctlhllle washed i in a siream
of flowing liguid. It is found in practice
that the double passage of the C(}I]VE“jfl‘lﬂ-
- means through the spray 127, together with
1£s immersion 1n the waehmtr bath. 70, are
effective to remove evbst ntmllv all of the

tnne

fising solution from it. Thus the conveving

means- does not tranencrt ANV gmnnmqwn

quantity of the fixing solution cacl*’ mto the

~reason the f-evelcpel Temains f"h‘-an and may

85

40

50

0

path

chute
18 1"ef1d1:r again to picl

1v the g

the washing hath 70
~mentioned ahove.

bS

be used nich longer than has b cn pnsvbln
heretofore in previcus apparatus of the type
having CONVeVing means mm'ab]c na. c‘ccaed
bacl{ tf) t! m develn per after passnge
through the ﬁmer hath.

As the conveyire means, now thoroughly
cleansed, passes the sheet holding means or -_
2 38, it complete its eycle of travel and
un a sheet from the

chute ﬂnd carry it through the apparatus in
the manner abf)"ﬂ described. TVﬁh automatic

sheet conveying means such as is used in thlfs )
apparatus, 1t is apparent that each sheet.
paesing throngh the apparatus is given exact-
same trestment, and therefore prints

of uniform GLIBIJTV are prednced W]tbo 1t thae

variations in individual prints which occur

when ccnvewnp means. of th1f~,_tvpc 15 not
used. " '

It 1S ‘ln")'uen‘” t]"mt this
fixing solution, when washed off. mixes with

the water in the bath 70 and thirs for ns m-

this bath a dilute fixing solution. T he con-

veying means may be deseribed as 1 e a1

ﬂ" =EG-

for tranefenmfr a portion of the fixin

tation from the ﬁ\wg bath 66 to the washing

- bath 70, thus fcrmmn" a dl]Ut“ ﬁmne‘ sclutmn

(o

1n the lattel

- Since the sprav 127 diecharwee 1nto the-
top of the washing bath 70; it fc‘lcw that
the hqmd level Wlthln thls bath constantly'

110 to Waeh them n*c*'e thcrcucrhlv |
af preferrcd " - -
- The pin-bar 41 now 1o lcnwer o rwnw a
heet passes ‘chund the shaft Qa and travels
.tcward the frcnt of the machine. Just before

the light trap, 1t passes through

‘the

and for this

nd sprav 197 has been

tends to rise and this produces a ﬂow of

”

liquid through the outlet opening 71 in the
- bottom of the receptacle 70, along the conduit

connected thereto, and thrcn oh the inlet
opening 73 to the washing bath 62 Ttisthus
‘apparent that the liquid for the washing

bath 62 comes from the washing bath 70, and

ag the latter consists of a d1]ute fixing sclu-

~tion. 1t fol]cws that the bath 62 lel alﬁc

cenqmt of a dilute fixine sclutmn o
In the washing bath 70 it is apparent that

18 in realitv’ ccnetantlv flowing downwardl
at a ccmparatwelv slow: rate.
even in long continued operation of the ap-

i

~the liquid is belncr constantly renewed at a
point near the top of the bath, by the spray
127. and the older liquid is bemg constantly
“withdrawn through an outlet opening 71 near
“the bottom of the bath. = Althouch the bath
70 consists of liguid which is relatively quiet

in comparison to the flowing hguid stream
of the spray 127, vet the liquid in the bath 70

o

X
Cr

‘In this way,

paratus, the bath 70 does not become so filled

with ﬁxmp solution that 1ts eﬂicacv as a Wash—
m!f bath is rednced.
The dilute ﬁxmrr rm::»lntmn from the bath

mlet 73, s

B

70, ﬂcwmﬂ imto fhe waehmﬂ' bath 62 thmu h _-
| thorouo'hlv dwtrlbnted-_
thrcuo'h thm bath 62 and cverﬂewe through

‘the ontlet opening 63 connected by the elbcw

64 and hose 115 to the pipe 114. which dis-

“charges in the trough 130. As the direction
~of flow within the Waehmg bath 62, although

comparatively slow. is in a direction toward
the outlet, it follows that this bath is being
ccnstantlv renewed by

dilute ﬁxmfr sclntlcn wh]le the mixture of

Tfnn
RS

a fresh supply cf -

develover which 18 washed out of the sheet

and of the conveying means in this bath is

constantly flowing out through the outlet 63,
s0 that the developer ccntent Wlthlﬂ the Wash
ing bath 62 does not rise even with long con-
tmued operation of the apparatus.

On account of the connection of the wash |
‘ing bath 70 to the bath 62, it is apparent that *°
the liquid used in one receptacle at one stage
“in the treatment cf a print (that is, the liquid
1S transferred to another re- -
~ ceptacle for use therein at another stage in |

' - the treatment f t th 1
The Wft%l‘“‘m# of the fixing schTt}cn frcm;” e jreatiient of a prln ( at 15, for use In

the sheet and from the conveyine means by

in the bath 70)

the hath 62).

Fam
Lot
e L

~Whenever: renewal of the develeplng and |

.ﬁ cing 'solutions, or either one of them, be-
comes necessary. the baths may be dra:med -

through the cocks 60 and 68 discharging into
the trcntrh 130, and the fresh chemicals may

‘be poured into the apparatus through the

spouts 59 and 67. - When it 1s desired tc clean
out the baths 62 and 70, the supply of water

to the spray 127 may be shut off bv any suita-

ble valve, and the dramaﬂe cock 76 may be
~opened to drain both of these Washmg baths

If any sediment has collected in the conduit
extending along the bottom of the. contalner -'

A I

55, this ma} be cleaned cut easily by removmg e




-the SCTews 7 7 and tak

~ rubber gasket 75 so that access may be ob-

o pmduced
10 I

: twely little pol]_utlon of the developing and-'
. fixing baths occurs in the continued operation
Cof the apparatus; -and the- chemicals may
therefore be used without “enewal for a com-
The quick

~ paratively long period of time.

| tawed to the interior of the conduit.

It will now be seen that a pmctlcal and

efficient apparatus has been prowded which =
owill +reat photom at)hlc prints satlsfactomly,if
| _”IVHID‘ each print exmctly the same treatment -
'So that. uniform prints of high quality are
Because of the various washing
means which have been provided for Washmﬂ*"

: - J'.
- 5

the prints and the conveying means, compara

stop action of the dilute fixing solutlon in the

90 3

“number of ways.

80

35

'bath 62 results in prints which are developed n
.exactly to the desired extent, and the wash-_

ing of the developer from the prints in the

| bath 62 aids in the production of prints which
“do not have undesirable brown spots, and

which will not become dlscolored by omda-

| tlon. o .
“While one embodlmen't of the mventwn has-

been disclosed, it is to be- understood that

the inventive 1dea may be carried out in a
This application is there-

- fore not to be limited to the precise details
‘shown, but is intended to cover all variations
~and modifications thereof falling within the
- spirit of the mventlon or the scope of the.
-appended claims. N )

I claim as my nwentmn S
1. In a: phom{rmplnc appar‘mmj the com-

”blﬂ‘LthIl with a chemical bath for freating a

photographic print, of means including a

 bath of relatively quiet liquid and also lig-

40

uid- spray means for washing a print, and
means. EQT'SU.CCGS%J.VQ]Y Wltl’}&l'mvlﬂg a print:

from said chemical bath, immersing 1t 1n

gald WEISIHHG bath, removing it from said

s

washing b‘lﬂL sub]ectmﬁ 1% to the action of
satd hqmd spray means, and again immers-
ing it in said washing bath. L

9. Ina Qh{}*owaphlc anp aratus, the com-

| 31)111&1;1011 with a chemical bath Im tre‘ltmo

56

ing means comprising a bath of ¢ relatively
quiet liquid and also comprising hiquid spray
o immersed )
quiet 110 wid b@‘f’h Jets 1n ¢ fmy p(}sﬂ:mn to T’Thmh Smd c,,evelfmmg

| means 1s moved.

55

. a photogra phl{j print, of sheet conveying
 means movable through said bath ,and means

for washing said conveying means subsequent
to 1ts pa&me throuﬂh sald bath, said: wash-

Neans; s said coOnNveying means being
in .Sald...b‘ﬁh ot relatively

refore and after Lﬂmﬁ‘@ub]ected to the ac-

) _'tlon of said liguid spray means.

'cheet holding means a and throufrh said des

. In a photographic apparatus, ﬂ e (:011'_1-—

_ _bwa t1omn with @h%at holding me ans, of a de-
60

veloping bath, a fixing bath, sheet comfeymo
means 11101”‘1b1e in a closed path past

oping and ﬁxmg baths succesc’wdy in the

‘order named, and liquid spray means for

‘N]Sh]I]G q*ud sheet conveying means subse-

'ng .{)” the plate 74: and

veloping bath, a
means movable
- gheet holding means and thro

ord ..
T&‘Shl“’lﬂ, ga1d shem conveying means ‘subse-

80

-::11.& |

1*,77'7,488.

“quent to its pa%mge thromrh sa1d ﬁ"lﬂﬁ oath
and prior to its return to said sheet nelding:
means, thﬂ_ path of travel of said Cﬁ’QT ying
"-mea 8 bemg so arranged that bot

1""{ cf"-lweym means are

cticn of sala hqmd spra v means.
4. Ina

moa closeu path
Lﬂﬂ

h mdw of o
Lb]ﬂcted to z,he.fm
, photographic apparatus, the com-
Lmﬂtmﬂ_ with shee‘*' holdmo means, of a de-
ﬁ:;mn' bath, sheet conveying
past said wg
sad de-

wlopuw aﬂd fixing baths 51100685”,?81}? in the

er named, Cond liquid spray means for

Gueﬁt to its passage thr mwh md hxing bath
nd prior to its 1"6’;1}111 e} salfl sheet llsldmo

means, the path of travel of said conveying

neans peing so arranged. that two sides of
said conveying 111e‘u1% are Sﬁb]ecue.l in suc-
cession to- ﬂle_-
1““‘\‘3“‘1115 - |
5. In a photographic apnamtvs, the com-

m*mh(m with sheet holding means, of a de-{
veloping fagltpj a fixing bath
M eﬂm mfﬁu ding an endless membﬂr movable
ath past s said sheet holding means and
xing baths,
irom S&ld fx-
said sheet holding means along a
ﬂmh so arranged that one 1:;01‘131011 of S‘"lld
'endlegs member moves in one direction past
one -point while another portion. thereof
~ moves in the opposite direction past sald
 point, and a single liquid s’omy means:

mn 2

ahT‘O 1 said developing and

sfud en ﬁiess member “thmﬂg
no bath to s

O

Ll ™

1*anged to spray liquid on both of said oppo-
sitely moving portions to wash both sides of

sald conveymfr means stbsequent to its pas-
~sage through said fixing bath and prior to
its return to said sheet holdma means. -

6. In a photographic appars qtusﬁ the coz

bination with a f}:' ame, of & camera mcludmﬂ

a front lens carrying portlon and a-body por-

tion having a 1“0@%1 plane therein, means -
cluding a p]_urallty of liguid 1"eceptacles for
110
‘sa1d focal plane, said receptacles having lig-
“uid outlets, said camera body portion and said
developmo means being - mounted for move-

‘ment on said frame as a unit relative to said -
‘camera front for purposes of focusing, and
‘a liquid conduit extending Subsm;mwliv n
the direction of movemen’r ot 531(1 camera

16%10131110_ a. photographic print exposed in

body and developing means, for catching
.,1q111f] dlscharned thrmwﬂ smd liquid  out-

. In a photom'aphm ‘Lppamtus, a hqmd
con‘tamel comprising a casing having par-

separate liquid compartments, flanges on an

outer suriace of said container forming a
~channel extending from a point opposite one
compartment to a pomt opposite another

compartment, openings through a wall of

sald -contamer to.connect said channel to a

tion of Sma hqmd spr.; A

. sheet 001’1 veying
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titions therein to divide it into a plumh‘ty of

| ¥,
MR



-'._1!777!433' | o 9

- plurality of said compartments, and a plate third compartments, and a plate fitting on =
fitting on said flanges to close said channel to said flanges to close a side of said channel to
- form a liquid conduit connecting one of said form a liquid conduit connecting said first -
compartments with another. ~ compartment with said third compartment.
8. In a photographic apparatus, the com- . w
bination with a housing including a plurality . JOHN S. GREENE.
~of spaced walls having bottom edges, of uni- L
~ tary receptacle means for containing a plu-
~ rality of separate liquid baths for use in = R o S
‘10 treating photographic prints, and means for S e
~ detachably clamping said receptacle meansto =~ - o
~the bottom edges of said housing walls with
~the top edges of the receptacle means substan-
_ tially in contact with the bottom edges of =~ B
15 said housing walls so that said housing forms 80
- acover for said receptacle means. o o -
9. In a photographic apparatus, the com-
- bination with print treating chemical baths,
- of conveying means for moving a print L _ S o
20 through said baths, means for supplying a o s
~ print to said conveying means to be moved A o _.
~ thereby, mechanism for removing a print
from said conveying means after passage
through said chemical baths, and means for

washing said conveying means subsequentto Y

e

ro -
o) S

‘the removal of a print therefrom. L

~ 10. In a photographic apparatus, the com-

bination with print treating chemical baths,

- of conveying means for moving a print = o o S
30 through said baths, means for supplyinga S e

- print to said conveying means to be moved @000 - o .

~ thereby, mechanism for removing a print

from said conveying means after passage

- through said chemical baths, and means in- o oo

- 35 cluding a spray of cleansing liquid for -~ 1000
- washing said conveying means subsequent to L ol

~ the removal of a print therefrom. =~ =

- 11. In a photographic apparatus, the com-

- bination with developing and fixing baths,of =~ S R

40 conveying means for moving a print through o 105

- said baths, means for supplying a print to - - o S 105

~sard conveying means to be moved thereby,

- mechanism for removing a print from said

~ conveying means after passage through said e o

45 baths, said conveying means being movable =~ - o I 110

- 1n a closed circuit from said print supplying =~ o

- means through said baths to said print re-

- moving mechanism and back to said print

- supplying means, and means including a S | o o |

50 liquid spray for cleaning said conveynge s

- means atter a print has been removed there- S | | B
from and prior to return to said print sup-

- plying means. S

- 12, In a photographic apparatus, a liquid B o o S

55 contalner comprising, in combination, a cas- R TY G

g having partitions formed integrally @ = .

“therewith to form a series of separate liquid

compartments, flanges formed integrally on

_ ~an outer surtace of said casing and projecting T T

- 60 outwardly therefrom to form a channelex- = R L

~ tending from a point opposite one compart- S

ment past a second compartment to a point

opposite a third compartment, openings

- through a wall of said casing to place said e o
65 channel in communication with said first and - 130
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