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The present invention relatesto the treatment 

of photographic films and plates in developing 
and fixing baths with particular reference to 
agitation of baths. 
A purpose of the invention is to eliminate the 

need for cut-and-try operations in the develop 
ing of plates and films So that the plates and 
films may be developed uniformly reliably and 
correctly by merely subjecting them to the de 
veloping process for a predetermined period-of 
time and preferably as an automatic operation. 
Afurther purpose isto provide a reciprocating 

agitator of a developing Solution with a freedom 
to accommodate its position to flow reversals of 
the solution at the end ofeach stroke of a recip 
rocator Operating the agitator thereby prevent 
ing Surgings of the treating solution against the 
developing plate orfilm of the charactér which 
might deflect the plate or film into the path of 
the agitator and Cause scraping or Scratching of 
theplate orfilm. 
Afurther purposeis at the end ofeachstroke, 

to damp surgings in one direction before cre 
ating them in the reverse direction. - 
Afurther purpose is to avoid Sweeping the film 

or plate frontally back and forth just after the 
Stroke reverSals oftheagitator 
A further purpose isto avoid or greatly leSSen 

unevellness of agitation at the Surface of the 
developing film or plate and to avoid or greatly 
lessenstandingwaves inthe Solution, 

? A further purpose is to move a photographic 
processing bath content across the Surface of the 
film being processed with a component of flow 
directed transversely toward the film surface in 
each movement. - 
Further purposes will appear in the Specifica? 

tion andin the claims. 
My invention relates both to a new process of 

agitation of the developing Solution for better 
and more uniform developing conditions at the 
developing Surface of the film or plate and to 
the agitator for aCComplishing my new proceSS. 
I have elected to illustrate my invention in a 

few only of its many forms,selecting forms, how? 
ever that are practical and eficient in Operation 

taneously upon two films or plates respectively 
on 9pposite sides of the agitator instead of a 
Single film or plate on one side only of the agi 
tator. 
Figures 2 and 2a are diagrammatic elevations 

illustrating horizontal reciprocation of a hori 
Zontally yieldable agitator element horizontally 
aCrOSS the face of a vertical film or plate?the 
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and which well illustrate the principles involved? 
Figures 1?1d and 1b Show vertical reciproca 

tions of an agitator element Vertically across the 
vertical face of a film or plate, the views being 
diagrammatic elevations,showing in great exag? 
geration, the intended range of yielding of the 
agitator with respect to its reciprocator and the 
views being intended to illustrate some respec 
tively different types of yieldable agitator ele 
ments adapted to the present invention. 
Figures 1c, 1d and 1e are views corresponding 

generally to Figures 1?1a and 1brespectively, 
except that in each case the yieldable agitator 
element has been modified for operation Simul 
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agitator Operating respectively on a single film 
or plate and on two films or plates and in each 
Case intended for any suitable horizontally yield 
able agitator but Showing agitatorelementsgen? 
erally like those in Figures 1 and 1c respectively, 
Suitablymodified for horizontalinstead of verti 
Cal reciprocation. 
Figures 3 and 3a are horizontal sections re 

Spectively of Figures 1 and 1c in accord with the 
Section lines 3-3 and 3a-3a thereof taken in 
the direction ofthe arrows. 
Figures 4 and 4d are horizontal sections re 

Spectively of Figures 2 and 2a upon the section 
lines 4-4 and 4a-4a thereof in the direction of 
the arrows, - 

Figures 5 and 5a are enlarged fragments of 
Figures 3 and 3d but with the agitator element 
in each Case in its midposition. 
Figures 6 and 6d are respectively a bottom 

plan View of a portion of Figure 2 and a top plan 
View of a portion of Figure 2a in each case mod 
ifled to Show the agitator element in its mid pOSition. 
Figures 7 and 7a are sections respectively of 

FigureS 5 and5a upon the lines T-T and Ta-Ta 
thereof inthe direction ofthearrows. 
Figures 8 and 8a are front elevations respec 

tively of Figures 6 and6a. 
FigureS 9 and 10 are reSpectively front and 

Side elevationS Showing a somewhat different 
type of agitator mount from that in the intended 
conventionalshowing of Figure 1. - 
Figures 11 and 12 are front and bottom views 

Of agitator Structure whichillustrates that more 
than One agitator element may be used?spaced 
from one another on a common reciprocator for 
relatively large films without need for a corre 
Spondingly large reciprocation Stroke, 
Figures 13 and 14 are front views of typical 

frameSto Support respectively a photo film and 
a photo plate when developing, 
Figure 15 isatop plan of Figure 14. 
Like numerals refer to like parts in all figures. 
Describing in illustration and not in limita 

tion and referring to the drawings: 
In the past agitator elements have been recip 

rocated in front of and across developing photo 
graphic films and plates submerged in the de 
veloper Solution, but in my experience these op 
erations have been Only partially Satisfactory, 
Since they have been beset with troubles which 
I find were due to pressure and flow conditions 
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just after each reversal in the stroke of the 
agitator. - - 

Mystudiesindicatethatin the past there have 
been unpredictable fluctuant conditions at the 
plate or film portions near the agltator at the 
moments immediately following stroke reversals, 
with suddent condition changes that have 
brought unevennessinthe action of the developer 
upon thefilmorplate and with often to-and-fro 
movements of the developing plate orfilm such 
that there has sometimes been a scratching of 
the developing face of the plate or film against 
the agitator element ? - 
Particularlyinthe photo-engraving and photo? 

offset processes where very large plates and 
films are employed and lack of uniformity of 
development is likely to be serious when in 
smaller work it could be ignored these previous 
dificulties have completelyinterfered with auto 
matic processing of films and plates ?As a re 
sult, it isso far as I known universal to process 
plates and films for use in photo-engraving and 
photo-ofset printing by the.trial and er"or 
imethod under observation of the operator Who 
determines in each instance when the plate is 
sufficiently proceSSed. - 
Inthe present invention I have corrected these 

former faults of automatic agitation by making 
the agitator element free to accommodate its 
position aftereachreversal to the existing liquid 
pressureconditionsonoppositesides of the agita 
torelement. Ineffect at the end ofeach stroke, 
Idampthesurgings in one direction before Creat? 
ing surgings in the reverse direction and I do 
this by providing 1ost motion between the agitator 
and the reciprocator carrying the agitator. 
Stated differently Imake the agitator (prefer? 
ablyright at the blade) yieldable at the beginning 
ofeach stroke ina direction counter to that of 
the beginningstroke andyieldable to the greater 
frontal liquid pressure to avoid a momentary 
1oca1turbulence that otherwise would be present, 
with the unhappy results explained above. 
A further feature of considerable importanCe 

in the present invention is that in the preferable 
embodiments of the invention for example those 
of Figures1?1a, 1c and1d there is a Component 
of 1iquid flow directed transversely toward the 
Surface of the film or plate during each back 
and forth movement of the agitator This Com 
ponent effectively projects the liquid Violently 
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graphic films and plates for use in producing 

; platesin thephoto-offset process particularlythe 
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against all parts of the plate and against all parts 
equally. 
Thus it will be evident that I obtain back and 

forth movement of the bath content across the 
surface of the photographic film or plate being 
processed, with yielding reversal of the direction 
of flow of the bath Content at the end of each 
back and forth movement and preferably also 
with a Component of flow directed transwersely 
against the film Surface in each back and forth 
movement The feature of producing yielding 
of the flow impulse at the end of each back and 
forth stroke in a direction counter to the next 
stroke, and the feature of Causing flow trans 
versely toward the film surface during each 
stroke I regard as highly important. ? 
Of course?it will be understood that the angle 

of inclination of the agitator blade toward the 
film surface may be variant to produce the de 
sired transversely directed flow component and, 
in fact the various figures illustrate wariant 
angles of inclination for the different agitators, 
The effect of appliCation of the principles of 

the present invention to development of photo 

fine Screen photo-sensitive gelatine process has 
been very pronounced. 
Bythe agitation process of the present inven 

tion?1t is possible to process entirely on a time 
basis producing uniform development over1arge 
films and plates and reproduceable for diferent 
fllms and plates without the necessity of inspec 
tion of the films and plates during processingto 
determine the end point of development This 
result has to the best of my knowledge?never 
before been attained. - 
In Figure 1 a photographic film or plate l9 is 

Submerged in developer solution 20 within a con 
tainer 21 the film or plate 19 being supportedin 
any Suitable way vertical and near one side 22 
of the container 2!. * " - 
Anagitator23 adaptedverticallytoreciprocate 

in front of the plate 19 is carried by areciproca 
tor 24 that isshown as a downward extension 
from avertically reciprocatory head25. The ex 
posed Surface of the film or plate facestoward 
the agitator. - 

The stroke of the agitator at its edge26 pre 
Sented toward the plate 19 is preferably some 
what greater than the vertical extension of the 
plate with the agitator on its highest position 
thussomewhat higherthan the top ofthefilm or 
plate 19 and in its lowest position somewhat 
lower_than the bottom of the film or plate 19. 
The depth of immersion of the agitator inits 
high position preferably should begreat 6nOugh 
to avoid material surface waves and turbulence 
at the end of up strokes-as surfaceturbulence 
of the developing solution seems to result in a 
more rapid deterioration of the developersolu 
tion than is otherwise present. 
The agitator 23 is intended to be adapted to 

yleld with respect to the reciprocator at he be 
ginning of each stroke in a direction counter to 
that of the beginning stroke and to an extent 
great enough to relieve a momentary turbu 
1ence and mounting of the liquid pressureahead 
of the agitator 23 at the start of the new stroke, 
Such turbulence and mounting liquid pressurein 
the past have brought both fluctuant movement 
of the film or plate 19 and an unevenness of de 
Welopment as between the upper and lower por 
tions of the film or plate receiving the turbu 
lence at the beginning of the strokes and the 
intermediate portions of the film or plate. * 
The agitator 23 preferably should be some 

what longerthanthe horizontalextension (here 
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in Called length) of the film or plate 19, ateach 
Side the agitator extending some little distance 
beyond the film or plate (see Figure3) and be 
ing Somewhat shorter than the COrreSponding 
dimension of the container 21. The face area 
of the agitator 23 thus will desirably comprise 
a major portion of the horizontal sectionalarea 
of the container. - 

The numeral27 is intended to indicate a frag 
ment of any Suitable hanger adapted to support 
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the film or plate 19. 
The_desgription thus faris intended to apply 

to each of Figures 1?1a and 1b and als6?t6 
each of Figures 1c 1d and 1e except that in the 
latter flgures two films or plates are developing 
at once with the agitator operating at the twö 
flms or plates one at each of opposite sides of 
the container while in each of the former Fig? 
ures l la and 1b a single film or plateis de 
veloping. 
In each of Figures 1?1a and 1b the film or 
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plate 19 is near one of the opposite Walls of the 
container with the reciprocator 24 near the 
other wall supporting theagitator 23 near one 
side; and in each of Figures 1c, 1d and 1e the 
reciprocator 24”supports the double acting agi 
tator 23” nearthe middle. 
The description also applies to Figures 2 and 

2a except that in the latter figures the'agitation 
?s.b9rizontal instead of vertical The_agitator 
23°, being vertical instead of horizontal, is car? 
ried on a vertical rod 24", extending downward 
froma reciprocator head 25'intended to reclpro 
cate horizontally in a direction transverse to the 
plane of the paper. - 
Figures1?1a and 1billustrate respectively dif? 

ferent types ofagitatorelements 23, each mount 
ed on a Vertical reciprocator 24 and at the be? 
ginning of each stroke adapted to yield some 
what in direction counter to that of the new 
Stroke. ? ' ? " 

In Figure 1 asseen in Figures3.5 and7 the 
agitator 23 comprises a light preferably metallic 
sheet recessed at 28 to receive the tubular re 
ciprocator 24 and formed to pivot on a rod 29 
through the agitator 23. 
The sheet is additionally cut away Somewhat 

at 30 in front of the tubular reciprocator 24 to 
provide the agitator 23 with ashort range of free 
movement on its pivot 29, the agitator 23 stop 
ping when moved up or down, by its engagement 
at 29 with the reciprocator 24. 
In Figures 1c,3a, and 5d the double agitator 

23” consists of hinge members of light sheet ma 
terial hinging on a common rod or pintle 29 
through the tubular agitator 24". 
In each of Figures 1a and 1d the agitator 23 

or 23” comprises a light resilient sheet fastened 
at one side or middle respectively to the re 
ciprocator 24 or 24”that is intended to be shown 
as a sheet optionally of the Same length as the 
agitator The weight and dimensions ofthe agi 
tator 23 or 23”are So selected that the Sheet will 
yield to relieve pressure differences above and 
below the sheet differences that would be sig? 
nificant at the beginning of each stroke were 
it not that the agitator 23 or 23” relieves them 
by yielding in direction counter to that of the 
new stroke In this form theagitator may COn? 
Sist of a Very light metallic sheet or Soft rubber 
or synthetic rubber?for example. 
In Figures 1b and 1e the agitator 23 or 23” is 

in each case intended to be a rectangular plate 
orsheet having a lost motion slide Support at the 
1ower end of the reciprocator 24 or 24”. Each 
reciprocator 24 or 24” comprises a pair of rods, 
spaced from one another in a direction trans 
verse to the plane of the paper so that one rod 
Only is Seen in the drawings. Atwo rod lost mo 
tion support of the agitator 23 or 23', as dis 
tinguished from a one rod support thereof pre 
vents angular movement of the agitator keeping 
it with its outer edge 26 or outeredges 26 paral 
lel to the film or plate or films or plates. 
In the structure of Figures 2?4,6, and 8the 

Vertical rod 24" from.the reciprocator head 25' 
loosely pivots the agitator 23" The agitator 232 
is shown as a Sheet having one side Wrapping the 
rod-24" above the right bend 31 at the bottom 
end of the rod The Sheet Wrapping is upwardly 
recessed at 28° to receive the rod bend 31?the 
bend 3l limiting angular movement of the agi 
tator by its engagements with the rod, on one 
side by the flat of the sheet andon the otherside 
bythe cutedge ofthe recess. 
In Figures 2a, 4a, 6a and 8a the Vertical rod 
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2"down from the horizontal reciprocatory head 
25' forms in efect a pintle pinfor thevertical 
?heetagitators 23"and theangularmovementsof 
the agitatorsare limited byacap32onthe1ower 
"d of the rod The cap32 is recessed at 33 and 
"3" to recelye the loweredges of the hinging 
sheets.the edges at 33 or33”on oppositesides of 
98ch_sheet 23" limiting the hinge?movemen of the sheet? 
The reciprocator24 or24/intended tobeindi 

cated conventionally in Figures 1 ?nd 1C, but 
shown as asingle tubular?member mounting the 
?gitator or agitators at the middle, may be, in 
* fgr example parallel arms243 at öpposfe 
ends of the agitator (Figures 9 and 10). 
As "strated in Figures 9 and 10the recipro 

*9"2"9"prises an inverted Ubent st?s 
?ned at 35 to thevertically reciprocatory head 
2?and with thearms243at theiriower ends piv otingoppositeendsoftheagitator23. 
Theends ofthe agitator23areshowncut BWay 

to receive the reciprocator arms and to provide 
edges at36 9 limit the angularmovemen of ?g 
agitator bytheir upward and downward engage 
ments with the reciprocatorarms. 
"guges 11 and 12 illustrate that the recipro 

Cator 24 may carry more than one agitator 23. 
As illustrated Similar upper and lower agitators 
Bre mounted on a common tubular reciprocator * by Piyot pins 29and forgreaterstreag?g 
ends of each of the pivot pinsare piVotally sup 
Po"ed by B horizontal bracket 37intended obe 
Weldedat38 tothe back ofthereciprocator The 
"se of more than one agitator 23 along the agi 
tatorstroke issometimes desirablein tha? it leS Sens the requisite length of stroke?? 
"gure 13illustrates a conventiona1frame Sup 

Port for a photographic film, with the fim |9 
shownindot-and-dashoutline, - 
The film 19 is held at the Upper and lower 

90"ers by clips 40 and 4I, the bottom clips 4 
be"g Welded at 42 to the bottom of the frame 
while the upper clips 40 are carried by the ends 
9f a Spring 43 that is welded or otherwise fas 

5tened at 44 to a crossarm45 of the framework. 
The upwardly extendingside arms 46 are rigidly 
fastened_to an intermediate portion of the top 
"ber 2I which is longenoughtospanthe emä 
Wals of the container 21. Downwärd lugs 47 
from the top memberare positioned to Centrally 
re?ster the film with respect to the container2f 
Figures 14 and 15showa conventional Support 

for a photographic plate 19. The plate I 9,shown 
Outlined in dot-and-dash, fits in an upWardly 
9Pen U groove 48 of the channelframestructure? 
The channel structure is fastened at the top to 
a CrOSS member 2T dimensioned torest across the 
Walls ofthe container2I and providedwithdown 
Ward lugs 4T forproperlyregisteringthe Support, 
and therefore the plate 21 carried by it with 
reSpect to the container 2L of developer solution. 

It Will be evident that while the invention is particularly applicable to the processing offilms 
and plates to be employed in producing photo 
engraying or photo-offset plates especiaily for 
colorwork the invention is by nomeans1imited 
to this field and has application generally in the 
photographic developing field for processingstill 
pictures and moving picturefilm. 
To simplifythe referencestothe photographic 

material under process it is described in the 
claims as fllm regardless of whether in fact it 
is stif or resilient and whether therefore?it 
Would be generally known as a film or a plate. 
In Wiew of my invention and disclosurevaria 




