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The difference in density by which- the Dho- ' 
A tographic emulsion represents the ratio of ex 

posures to which it has been subjected increases 
with the time of development to a limiting value. 
The ratio of increase of density in respect of 
increase of the logarithm of exposure over the 
straight portion of the characteristic curve of 
the photographic emulsion is constant for a given 
emulsion and set of development conditions and 
is termed “gamma" , _ 

__ D2_'Dl I 

. 1-105; E's-40g E, ' 

It is important to be able to \stop the devel 
opment as soon as a de?nite value of gammae 
has been reached in order togsatistythe relation 
for correct reproduction . 

(2)» 

where 'm is the development constant 
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negative record, *1» that for the positive record - 
and ‘1R the overall gamma governing the con 
trast of the complete reproduction cycle. The 
Equation 2 shows that the errors in the '1 value 
go on'multiplying, which in all cases where the 
conformity oi‘ the record is important, such as 
colour or sound reproduction, trickivork, dupli 
cation of the original negatives, etc., is a cause 
of undesirable distortion. - 
The determination of the correct time value 

for ‘development to a precise value of "gamma" 
meets with considerable diiilculty because of the 
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many variables in?uencing the ?nal result. ‘The ' 
temperature-‘must be kept- constant and so must 
be the motion of the ?lm in respect of the'de 
veloping solution, as well as the rate of stirring 
of the latter. Oxydation phenomena, age or the 
developing solution, method of its preparation, 
constancy and purity of the commercially avail 
able constituent chemicals as well as their reac- ' 
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tion with such products as may be used before, » 
the development (such as densensitizing dyes) 
all in?uence the time after which the gamma 
reaches the desired value. The time of develop 
ment varies not only with diilerent emulsions 
but also with different batches of the same emul 

' sion. The quantity of bromide liberated by the 
developing process depends am’ the image,char 
acteristies, c. g. more bromide will be liberated‘ 
when developing a negative image 0! a small 
black cross upon white backgroundthat when 
the pcsltive image is developed;—the opposite 

when the cross is white‘ and the back 
ground black. Since the bromide thus liberated 
acts‘as a-restr'ainer or development process, the 

45 

editions or the Equation 1. 

' operation. These di?lculties-are well known 

action‘ of'developer must be suitably prolonged. 
without any indication as to the magnitude of 
this effect during the development proper. 
At present the development process is carried 

out during a time determined by photometrically - , 
controlling the ?nished film or samples of the 
same emulsion which have undergone the same 
treatment. The standard practice consists in 
carrying out experimentally the theoretical con 

The' ?lm is exposed 
to at least two known amounts of light F4 and 
Er, so that log Ez-log E1 is known. The intensity 
of illumination is chosen to be such, that, the 
densities D2, D1 by which these exposures will 
be represented after processing are located on 
the straight portion of the characteristic curve 
01' the .emulsion. When these densities are pho- . 
tometrically measured the value of "gamma" can 
be determined from the Equation 1. If the found 
value of “gamma” does not correspond with the 
desirable one, the-solution is replenished or else, 
the time of development for the next length of? 
?lm is varied. This method obviously only per 
mits the control of developed- ?lm. Since the 
result of the control operation is known only 
after the operation to be controlled is completed, 
any deviation of the value of gamma from the , 
chose'n‘optimum in the measured sample is ob 
viously repeated in the record as well. and to 
correct it further operations such as intensify 
ing or reducing must be applied. These not only 
introduce additional lndeterminations in the final 
result but may also cause undesirable increase 
of graininess and/or distortion of the gradation 
of 
developing machine is employed, a further length 
of, ?lm is processed during the time lapse between F 
‘the completion or the development of the con 
trol sample and its photometric reading, and this 
?lm-shows a further-deviation of gamma value 
from .that‘desired. In a unit development ma 
chine this deviation can ‘be slightly reduced by 
keeping the machine idle during the d 

an - 

several attempts have been madeto shorten the 
period between the completion 0! the develop--v 
ment and its photometric measurement. . ‘One 01’ 
these attempts consists in the use 01 the pho 
tometers on the developing machine itself before. 
the. completion of“ the drying process. But it 
is obvious that this» solution reduces the delay 
between '~i.he end of the development and the 
measurelonly by the-timerequired, for the dry- ‘ 
ing process, still delaying the control during the 
period of ?xing and washing; also the method 

the record. Moreover. when a continuous‘ 

photometric ' ' 
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while permitting the control 0! the ?nished prod 
‘uct does not allowto stop the processing auto 
matically when the desired gamma is reached. 
The present invention relates to a method of 

photographic development -to a predetermined 
value of contrast (gamma), which consists in 
preliminarily subjecting two areas of the ?lm 
to be developed respectively to two exposures of 
different values, and observing through said two 

_ areas during the development process respectively 
two radiant beams, the intensities oi.’ which are 
so chosen that the difference between the lo 
garithms of said intensities corresponds to the 
difference between the densities to be obtained 
in said areas after‘ a correct develoment, and 
continuing said observation until the two radiant 
beams show no difference in accordance with 
Equation 6 on page 2.‘ 
By this method, it is thus possible to avoid all 

the above mentioned di?iculties encountered in 
the known methods, and to stop the development 
process at the exact moment when the desired 
value of gamma is reached. . 
In order to develop the ?lm exactly to the 

predetermined gamma I proceed as follows. Two 
portions of the ?lm are subjected respectively 
to two known control exposures so that 

log Ez-log E1=K (3) 

If the two exposures are made to be situated 
well within the straight portion of the charac 
teristic curve of the ?lm, whenv they‘ar'e made 
simultaneously and from a single light source, 
the slight variation of the ?lm sensitivity or 
?uctuations of the source are 01' no importance, 
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receptors is made to close a relay thus indicating 
the completion of the development process. 
The ballast density may consist of a ?lter, the 

density of which is equal to the difference be 
tween the densities to be obtained in the two 
portions which have been subjected to two dii 
terent exposures. Instead of a ?lter, use may 
be made of devices, such as a diaphragm, which 
reduce the section of passage of one 01' said 
beams. It is also possible to insert polarizing 

‘ ‘optical instruments, such as crossed Nicol prisms, 
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35 
because it is the diiference and not the absolute 
.value of the exposure which is of importance in 
the Equation 3. The Equation 1 combined with 
8 defines the relation 

D —D 
v 'Y=‘LK—I (4) . 

I! a constant value of gamma G is desired the 
Equation 5 becomes » ' 

Dz-Dr=K-y=0 (5) 

and determines the difference of densities 121-121 
' which the control ?lm must show when the de 
velopment has been carried to the desired value 
of gamma. . - 

The ?lm to be developed and carrying the con 
trol exposures is placed into the developing ma 
chine and subjected to the development process. 
The control exposures pass during the-develop 
ment process in the beams of a photometer, and 
preferably 01' a physical null method photometer, 
so that with increased development the intensity 
of the radiant energy incident on to the physical 
receptor or receptors decreases at the same time 
as the densities of the ?lm increase. A ballast 
calibrated density equal to G or Dz-Di, is placed 

a into the beam passing through the control ex 
posure corresponding to the exposure or the 
smaller value E1,- in consequence of which this 
beam is producing a lesser intensity of the ra 
diant energy on the physical photometric .re 
ceptorhthan that produced by the beam passing 
through the other control exposure correspond 
ing to the exposure value Es. When the dit 
i‘erence of densities increases su?iciently so that 

ZTs==Di+G _ 

the radiant energj from the two beams 
‘the condition or equilibrium in receptor or ,r 
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through which only a portion of the incident 
light passes in a, determined direction. Gen 
erally speaking, use may be made of any device 
adapted to lessen the intensity of one‘ of said 
beams. 
The physical photometric receptor must obvi 

ously be chosen to be sensitive to radiation to 
which the emulsion is not sensitive or has been 
desensitized, so that the beams of radiation 
passing through the control portions of the ?lm 
cannot modify the exposure. In case of all nor 
mal non-desensitized emulsions a suitable infra 
red transmitting ?lter can beplaced over the 
source absorbing all radiation to which the emul 
sion is sensitive, the receptor being in this case 
a cesium or a cesium-cesium oxide-silver pho 
toelectric cell, a selenium cell, a thalo?de cell 
or any of the non-selective receptors such as 
thermopiles, bolometers, radiometers or their 
like. In case of desensitized ?lms the radiant 
energy‘ obviously depends upon the type oi’ de 
sensitizer. For infra-red ?lm ' a radiation of 
wave-lengths comprised between 500 ma and 600 
ma and corresponding to the insensitive spectral 
region of the usual infra-red plates may be em 
ployed. In addition to the previously mentioned 
non-selective photometric receptors, cesium 
photoelectric cells and barrier E. M. F. photocells 
can be employed for. the measurement of the ?lm 
densities within this region. a 
One instrument advantageously used in con 

nection-with the method is based upon the known 
null method of physical photometry in which 
two beams fall alternately and intermittently on 
to a photoelectric cell. As long as the intensities 

. o! the beams are unequal, a pulsating current is 

50 

led from the photocell into a galvanometer; 
when, however, the intensitis o! the two beams 
reach an equilibrium the current ?ows continu 

. ously. ' 
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It is to be understood that the present inven 
tion does not relate to the measurement of the 
density or degree of blackening or the image, 
which depends both upon the exposure and the 
development; the invention relates to the con 
trol of the gamma, i. e. to the control of the de 
gree of contrast of the image, which depends only 
upon the development. - 

_ In the accompanying drawings, given by way 
of example‘: - 

Figs. 1 to 4 show diagrammatically four ar 
rangements adapted to be used in the method 0! 
the present invention. 

- Figs. 5 and 6 are respectively a sectional ele 
vation anda plan view of a continuous develop 
ing machine modi?ed according 'to the present 
invention. ~ ' 

Fig. 7 shows diagrammatically an electro-op-V 
gicaldrelay used with the arrangement 01 Figures 
an ‘6. . a ' . 

Fig. 8 shows the electrical wiring diagram or 
the arrangements shown in Figs. 5 to 7. V. 

Fig. 9 is a plan view oi’ a modi?cation. 
With reference to Fig. 1 a sourse S is placed 



‘pen'sable, to keep the ?lmwunder continuous ob 
servation and consequently the‘ control expo 

behind a suitable ?lter Bin the focal plane 0! av 
collimator C. The parallel beams issued from C‘ 
pass through vtwo'apertures S1 and 8:, a ballast‘ 
density 0, two secondary apertures 80 and 84, the 
two control exposures El and E: of the ?lm F and 
fall upon the lenses L1 and ‘L: which reconverge 
these'beams upon lenses L: and In upon which 

' be located on the edge outside the perforations or ' 

r'is formed the image of the source. Since the ’ 
lenses La and L4 are chosen of such local vlength 
as to place their focal plane in S: and 34 there 
issue from them two parallel beams which are 
reconverged by the lens Ls 'on to the photoelec 
tric cell P producing on it an enlarged image of 

10 

these two-apertures, superposed upon each other. ' 
It is supposed that a unit developing machine is 
used, in which a unit length of ?lm travels along 
a closed path forming a continuousloop on series 
of rollers. ‘For convenience or the travel ofthe 
?lm the beams issued from Li and La can be 
turned through 90° by means of a prism or a mir 
ror M. A disk G carrying a series of‘ radial aper- ' 
tures is placed in close proximity of Si and S: 
and cuts the beams intermittentlyzwith a known 
frequency, kept constant by revolving the disk _by 

, means of a synchronous motor J. The optical 
units are enclosed in tubes T1 and T2, the ex 
tremities of which in the vicinity of the ?lm 
have- burnished in vitreous silica or glass plates 
so as to prevent the access of the developing-solu 
tion into the optical system. Said tubes T1 and 
T: are inserted in apertures formed in the walls 
of the tank K containing the developing bath in 
such manner that they are liquid proof. 

Y The current from the photoelectric tube or 
cell P passes into an audio-frequency ampli?er 
indicated generally by the reference. A. As long 
as the development has not reached thedesired 
value of 'y, the beams- falling 'onto the photoelec 
tric cell are of different intensities and the pul 
sating current passes through the ampli?er A 
onto the galvanometer relay R. When, however, 
the gamma reaches the predetermined value, the: 
Equation 6 is satis?ed, the two beams become 
equal and the non-pulsating current issued from 
the cell cannot pass through the A. C. amplifier. 
The lack of current through the relay R causes a 
circuit to be closed which starts either a signal 
H or a motor which moves the ?lm ‘from the de 
veloper into a stop bath. The ampli?er A' is 
equipped with frequency ?lters 'giving passage 
only to a narrowvband corresponding‘ to the fre 
quenciesiwith which the "beams fall upon- the 
photo-cell. 
to minimize the pick-up and effects of stray 
light. - - l ' ' 

When- it is desirable to use non-selective physi 
cal receptors or E. M. F. barrier cells, the _sensi-‘ 
tivity of which decreases considerably with in 
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sures should preferably be continuous. They can 

in the space reserved for sound recording in the 
picture record and vice-versa or else for use in 
unit developing machines they'can be located on 
a seperate length orthe sameemul'sion running ‘ 
in thesame bath over a separate set of rollers. 
This latter course is not possible when it is de 

siredto use continuous‘ developing machines. In - 
such continuous machines, the ?lm I is guided as 
shown in Figures Sand 6, through a tank e con 
taining a developing solution and over aseries of. 
driving sprockets dito d1 in a form of festoons 
weighted by idle rollers 01 to as, and intoa stop 
bath-h. Assuming a constant driving speed, the 
development time for the portion of the ?lm over 
the ?nal sprocket in the developing tank is pro 
portionate to the'sum of the lengths of all the 
iestoons. In consequence the length of the path 
of the ?lm travel must at ?rst be adjusted to sat 
isfy the variables mentioned in the beginning of 
the present speci?cation and then be constantly 
readjusted to compensate for such variations as 
can take place during the process of development. 
Furthermore, both the initial adjustment as well‘ 
as the continuous readjustment must be feasible. 
over a considerable range. According to the pres 
ent invention all these adjustments may be car 
ried out automatically and are controlled by the 
previously described instruments. The sprockets 
ill to d-lvimmerged in the liquid ‘of the bath are 
used to-drive the ?lm I weighted idle rollers or 
to us. These rollers are guided vertically by rods ii 
to is and they can take any desired position in the 
solution between the levels .k1 and ks. Each of’ 
the rods ii to is carries two mercury switches 11 to 
1:5 and 21 was which are tripped -by safety stops 7'1 
to is when ‘the idle rollers (11 to us reach the lim 
iting .level In. . The switches are mounted in op 

. position so that when anyone of the switches :m 

It is possible with .this arrangement ' 

55 

termittent radiation, the beams from L1 and L2 , I‘ 
can be turned one through 90° and the other 
through 270° by means of prisrns or mirrors Mr 
and M: onto two receptors N1 and N: connected in 
parallel‘and shown ‘in the way of example for 
the case of two E. M. F. cells'in- Fig. .2 or form 
ing 2 arms (Fig. 3) of a Wheatstone bridge. The 
equality of the intensities of the beams corre-' 
sponding to the achievement of the development 
‘to a desired value of gamma balances the cir 
cult-thus closing the relay R. Alternatively‘ 
differential E. M. F. barrier cells or bolometer 
or thermopile receptors N: and N4 can be. em 
‘ployed as shown by way' of example for a differ 

. ential .bolometer in Figure 4. ‘Obviously no disk 
is employed in these cases. . _ . 

.‘It is of course preferable, although not indis 

so 

to Is is open, the corresponding switch 21 ‘to Z5 - 
is closed. The measuring device 1 with :photomee 
ter analogous to one ofthose shown in Figs. 1 to 4 
'for measuring the‘ densities of the two control 
exposures of the ?lm is located between the. 
sprockets ds and d1. It can be for example of the 
type in which the‘receptors form two arms of -’ 

_ a Wheatstone bridge. ' 

n is. a motor revolving a series of‘frictionle'ss 
magnetic drives or clutches vi-m through the 
switches 31-15, and m is a motor revolving ‘a series - 
of frictionless magnetic~ drives or clutches ui-u-l 
through the switches 21-25. The potential ap 
plied to the drives ui-m through the switches 
zi-kes' is lower than that applied to the drives 111-0: 
through‘ the switches 11-13 and consequently the 
driving torque exerted by the former‘ is smaller 
than that exerted by the latter. The motor n 

. and the drives vi-va serve to feed 'the ?lm when 
' the_conditions for the desired gamma are» i'ul 

- ?lled, and the motor m and the drives ui-uv 

65 
are used for adjusting the. lengths of the festoons 
when corrections are required 'in the conditions of 

I the development. 

Fig. ‘I shows an electro-optical relayb used‘in _. 
‘conjunction with the photometer l in which 91 is 
a-photoelectric cell receiving'that beam from the _ 
photometer l which goes throughthe lesser o! the 
two control exposures and the ballast density; p: 
‘is a‘ photoelectric cell ‘receiving the beam going 
through the greater: control exposure. a is a 
mirror galvanometer which projects an image-of 
a lensc illuminated by a-lamp s in the plane oi 



4 
a barrier cell b, the current irom which closes the 
switch q. (Fig. 8) through a secondary relay 1'. 
m and m: are prisms located in such manner 
that when 'the galvanometer beam is offset from 
its null position a portion 01' the image oi -c is 
deviated on to barrier cells bl or b: depending 
upon the direction oi the galvanometer deviation. 
The current from bl closes the circuit oi the mo 
tor nl through a secondary solenoid seli reset 
ting relay rl causing the motor 111 to rotate in 
‘the same direction as the motor .n, while the cur 
rent irom b: closes the circuit of the motor 4a 
through a secondary solenoid seli resetting relay 
n causing the motor m to rotate in a direction op 

‘ poslte to that oi the motor 11. Before the begin 
ning of development, the switches xl to :5 and o 
are closed, the switches zl to 25, q and t are open. 
and the machine is threaded with a leader him. 
the idle rollers having been located on the level 
It: so that the path oi the film in the machine is 
shorter than that required for development in a 
given solution ior a given film. It will be noted 
that as long as the switch t remains open, the re 
lays fl and r: remain inoperative. The iilm is now 
spliced end to end with the leader and fed into 
the machine by starting in the usual manner the 
motor 11 which’ revolves the sprockets di-d’i 
through the magnetic drives 171-117, the circuit oi 
which is closed through the switches :1 to Is and 
0. When the spliced end arrives at the sprocket 
d1, the thickness oi the splice lifts the magnetic 

. roller switch -0 which cuts the current through 

beam is deviated through the prism m: on to the 
barrier cell In in consequence starting the motor 
nl through the relay r: in a direction oi rotation 
opposite to that'oi the motor 11. Those of the 
magnetic drives ill to in corresponding to the 
rollers al to as which are at the level kl and cor 
responding consequently also to the switches .21 
to 25 which were closed during the preliminary 

' adJustment oi the illm path through thedevel 
10 
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20 
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the magnetic drives us and v3. whereby the ' 
sprockets ds and d1 are held stationary. Since 
the other sprockets dl to d: continue to deliver 
the him, the idle roller as'is no longer constrained 
to remain on'the level It: and-it iollows the illm 
by gravity until it reaches the limit level kl when 

35 

the mercury switch 15 is tripped by the stop 15 ' 
so that the current is now out in the magnetic 
drive us. In turn the idle roller as leaves the 
level It: and the whole cycle of operation is per 
iormed ior each oi the film loops-until the dir 

.l lerence between two densities on the illm in the‘ 
beams oi the photometer reaches a predetermined 

' value corresponding to the desired gamma. This 
balances the photometer circuit and closes the 
switch a through the vrelay r, whereby all the 
magnetic drives 01 to m are now permanently 
energized. In consequence the ?lm is now being 
driven along its new path through the develop. 
ment tank 6 and into the stop bath h. 

It will be seenythat this new path is set auto 
matically by the physical photometer, and that 
it takes into account all variables present at the 
beginning oi the development process, the com 
pensation of which variables is required in order 
to develop the ?lm to a desired value oi gamma. 
However it may be necessary to change this path 
due to exhaustion or iaulty replenishment of the 
solution or, to variation‘ oi temperature during‘ 
the subsequent stages or development. Any ne 
ccssity oi increasing or decreasing the time oi 
development is represented by a desequilibrium 
oi the photometer circuit and is compensated for 
through the electro-optical relay in the follow 
ing manner. I . 

when the splice joining the leader to tlie ?lm 
_ 'goes over the sprocket dc guiding it out from the 
stop bath )1, thesecond magnetic roller switch t 
is closed. . - 

.When the film reaching the photometer is de 
veloped to a lower gamma than that ior which 

- the instrument is in equilibrium the beam of the 
galvunometer is displaced anda portion'oi the 
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oping machine rotate now in opposite direction 
to that oi the drives vl-v-l. Since the current 
supplied to. the drives in to 11.1 is of a lesser po 
tential than that supplied to the drives vl-v-l, the 
two magnetic forces acting upon the sprockets 
are not in equilibrium and consequently said 
sprockets are not stopped. However the extra 
load which is now the duty of the’ mptor n reper 
cutes by slowing up this motor, which should be 
chosen oi a-type, the speed of which is variable 
with the load, for instance a series motor. This 
slowing up prolongs the development time oi the 
'illm until a new equilibrium is reached. 
When the film reaching the photometer is de 

veloped to a higher gamma than that which is 
desired, the photometer circuit is oilset and ‘a 
portion oi the beam irom the galvanometer is 
deviated through the prism ml onto the barrier 
cell bl, which starts through the relay Tl the 
_motor in in the same direction of rotation as that 
of the motor n, so that the magnetic drives Isl-m 
corresponding to the rollers at‘thelevel kl now 
rotate together withthe drives ‘Di-‘U7 in the same 
direction. Obviously in this case the reverse oi 
what has happened when the motor nl revolved 
in the direction opposite to that oi the motor n 
takes place; the sprockets corresponding to the 
idle rollers which are at the level kl are now 
driven by the two motors together and in conse- ' 
quence the load on the motor 1: is reduced, so 
that the speed of said motor n_is proportionate 

.ly increased. The time oi development is thus 
shortened until a new equilibrium is reached. 
Everyone oi the clutches vi to in may be driven 

‘by an independent motor 1m to 107, as shown in 
Figure 9, and the path of the ?lm through the 
machine can then be reset every time when the 
original path has to be compensated through the 
relaysrl and rz. Since only those of the mag 
netic drives in to an which are energized through‘ 
the switches zl to Z5 revolve in opposition or to 
gether with the drives in to in, only the motors 
driving their corresponding or opposite drives in 
to in have their load increased or decreased. In 
consequence the rest of the sprockets continue to 
revolve at their normal speed. But the switches 
zl to 2: supply current to only those oi thedrives 
m to m which control the sprockets correspond 
ing to the idle rollers which have already reached 
the level kl. _ In consequence, when the drives 
in to m revolve in opposition to the drives in to 
m, ‘that portion oi the iilm nearest the pho 
tometer is slowed up, but since the rest of the 
sprockets continue’to deliver the film at the nor 
mal speed, the'take-up is slower than the deliv 
ery, subsequent rollers al to as descend to the 
level kl consequently tripping subsequent s tch 
es zl toss and slowing up their corresponding 
drives 91 to 121. It can be easily seen that in this 
case a new and longer path through the solution 
has been automatically determined, and this 
cycle oi operations can be repeated within the 
capacity oi the machine, which is chosen to cor 
respond to the maximum limit oi the variations - 
oi the developing conditions within 'the useiul 
liie oi’ the developing solution. ‘ 
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when on the contrary the motor 111 is made to 

revolve in the same direction as the motors m to 
107, only those of the motors which drive the - 
sprockets corresponding to the idle rollers which 
are already‘ at the level k1 have their load re 
duced and in consequence revolve faster than the 
rest of the sprockets. The take-up being new 
more rapid than the delivery of one of the-roll 
ers, that roller goes‘uprthus cutting its corre 
sponding switch 21-25 and de-energizing the 
drives ui-u-l to which it corresponds. It can be 
seen that in this way a new and shorter path is 
automatically set in the machine and that this 
path remains until the developing conditions un 
dergo another change. v - 

Obviously the invention is not limited to the 
embodiments herein represented and described. 
Instead of speeding up or slowing down the 
sprockets d1 to d1 by means of the motor 111 and 
the clutches m to in, any other arrangement 
adapted to obtain the same result may be used; 
for instance the motors n or 101 to 101 can be 
shunt motors or motors with separate excita 
tion, the excitation being controlled by the ‘re 
lays n and 1:. 
Having now described my invention what I 

claim; as new and desire to secure by letters Pat 
en : 
An equipment for the photographic develop~ 
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ment of a ?lm to a predetermined value of con 
trast (gamma) comprising a developing tank 
adapted to contain adeveloping solution, rotata 
ble sprockets adapted to engage a‘ ?lm and to 
feed said ?lm through said tank, driving means 
adapted to rotate said sprockets, auxiliary driv 
ing means adapted to be rotated in two opposite 
directions, frictionless magnetic‘ drives inserted 
between said auxiliary driving means and said 
sprockets and adapted to transmit to said sprock 
ets a driving torque in the direction of rotation 
of said auxiliary driving means so as to further 
or to oppose the action of said ?rst main driving 
means, optical means‘ adapted to project on two 
areas of said ?lm while in the developing tank 
respectively two radiant beams, the difference ‘ 
between the logarithms of the intensities of said 
beams corresponding to the di?erence between 
the densities to be obtained in said areas after 
a correct development, and a photometric relay 
disposed in the path oi! said radiant beams after 
their passage through said ?lm areas and adapt- ‘ 
ed to control said auxiliary driving means in 
order to speed up or slow down said driving 
means and said sprockets according as the value 
of gamma becomes higher or lower than said pre 
determined value. 
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