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The present invention relates to lighting means
used to furnish light for the re-exposure of a
travelling sensitized material undergoing devel-
opment in a known photographic process of pro-
ducing pictures, and the general object of the
present invention is to provide improved electric
lighting means for such use. More specifically
stated, the general object of the invention is to
provide lighting means well adapted for the use
stated, and characterized generally by its sim-
plicity and effectiveness, and characterized in
particular. by its provisions for avoiding inter-
ruption of a desired illumination effect as a result
of lamp failures, fuse blow-outs, and the like.

The invention was primarily devised for use in
the continuous development of natural color pic-
tures or photographs printed on a film by a well
known process in which the film after being ex-
posed in the picture printing operation is sub-

jected to a first development treatment, and

then without drying is re-exposed, and is there-
after subjected to a final development and fin-
ishing treatment. The complete development
process involves the passage of the continuously
moving film successively through numerous tanks
holding developing, hardening, bleaching and
fixing solutions, and wash water. In the contin-
uous development of pictures in the manner de-
seribed, the length of the travelling film strip
undergoing treatment at any one instant may be
of the order of 2500 feet, and the film may well
travel at a speed of fifteen to twenty feet per
minute.

Any interruption in the supply of light used
in re-exposing the film necessarily involves a
waste of film and freatine chemicals which in-
creases with the duration of the interruption pe-
riod, and a specific object of the invention is to
provide means for reducing the risk of interrup-
tion in the re-exvosure licht supply to a prac-
tical minimum, while at the same time maintain-
ing 3 high overall efficiency in supply such light.

The best practical sources of re~exposure light
now known to me are commercial mercury vapor
lamps. Suuh lamps when operated at full ca-
pacity or brillance give light of suitable chro-
matic values and are highly eficient. Their ef-~
ficiency is practically important because of the
substantial electric current saving made possible,
and more importantly, because it avoids the un-
desirable film heating effect practically inevitable
when less efficlent lamps are used. The use of
mercury vapor lamps for re-exposure is open to
the objection that it requires several minutes to
make such a lamp fully operative after it is con-
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nected to a source of energizing current, not only
when the lamp is first put into service, but also in
re-starting the lamp following an interruption in
current flow through the lamp even though that
interruption is only momentary.

A major object of the present invention is to
provide simple and effective means for substan-
tially continuously maintaining the illumination
of the re-exposure chamber, notwithstanding
occasional interruptions in the operation of the
mercury vapor lamps normally illuminating that
chamber. To this end, I provide auxiliary or re-
serve lamps, such as tungsten filament electric
lamps, which can be energized and brought to
full brilliancy practically instantaneously, and
also provide automatic control apparatus respon-
sive to the light emitted by the mercury vapor
lamps, for switching the reserve lamps into and
out of service as the illumination furnished by
the mercury vapor lamps falls below and rises
to its normal value. The light emitted by such
reserve lamps when operated to give a light color
temperature of about 2950° Kelvin has suitable
chromatic properties for use in illuminating the
re-exposure chamber. .

Another object of the present invention is to
minimize the risk of interruption in the re-ex~
posure chamber illumination as a result of fuse
blowouts or other accidental interruptions in the
supply of energizing current to the lamps. In
practice, I attain this object by providing two
separate lamp energizing circuits, each adapted
to energize the re-exposure lamps, and only one
of which is normally in use at any one time, and
by also providing mechanism for automatically
bringing the previously inactive lighting circuit
into use, on a failure in the lighting circuit pre-
viously in use. In the preferred form of the in-
vention, the mercury vapor lamps are normally
connected in one of the two circuits and the re-
serve lamps are connected to the other circuit
when brought into service, as this expedites the
substitution of the reserve lamps for the mercury
vapor lamps when the latter become inoperative
as a result of a failure of their energizing circuit.
My improved control system also operates to
switch both sets of lamps to one circuit when the
other circuit becomes inoperative.

The various features of novelty which charae-
terize my invention are pointed out with par-
ticularity in the claims annexed to and forming
a part of this specification. For a better un-
derstanding of the invention, however, its advan-

-tages, and specific objects attained by its use,

reference should be had to the accompanying
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drawing and descriptive matter in which I have
illustrated and described a preferred embodi-
ment of the invention.

The one figure of the drawings is a circuit dia-
gram.

In the drawing I have diagrammatically illus-
trated the use of the present invention.in con-
trolling the illumination for re-exposure of  a
travelling film A on which pictures have been
printed and which has been subjected to the pre-
lininary development treatment of the above
mentioned color photographic process. For use
in re-exposing a film of a width not more than
a foot, or so, and travelling at a speed .of not
more than twenty-five feet, or so, per minute, I
ordinarily use one upper and one lower mercury
vapor lamp B and two upper and two lower re-
serve lamps C. In practice, the mercury vapor
lamp B may well be of the commercial type

.known as DH-1 lamps, each having a rated lamp :

wattage of 400, and emiitting 16,000 lTumens when
in good condition. I may use other mercury
vapor lamps, however, and in particular I may
use the commercial lamp known as a Hanovia
lamp and having about the characteristics as the
DH-1lamp. The reserve lamps C employed may
well be Mazda incandescent PS-25 lamps, with
a wattage of approximately 500 per lamp. While
it is essential that the illumination of the re-ex-
posure chamber should be adequate in amount,
and should have suitable ¢hromatic character-
istics, an increase in the amount of re-exposure
Heght above the minimum required is not in-
jurious to the film. Reflectors B’ are arranged to
increase the amount of light passing to the filim
A from the lamps B.

In the system shown in Fig. 1,'the energization
and deenergization of the reserve lamps C is
effected by relay mechanism automatically con-
trolled by a photoelectric cell D which is so-dis-
posed as to be responsive to the intensity of the
1light which the film A receives from the lamps
B. As diagrammatically shown, the lamp ener-
‘gizing current is supplied by a three phase
alternating current supply source E. The latter,
as conventionally illustrated, maintains voltages
of different phases between each of three output
or line conductors 1, 2 and 4, and a common con-
ductor 3. The latter is connected to the neutral
point of the three phase generator and custom-
arily is grounded as indicated. As shown,each
of the supply conductors | and 2 includes a switch
¥ and a fuse f. The conductor 4 -is not used
for lamp energizing purposes. The fact that the
current supplied by the two lamp-energizing cir-
cuits differ in phase is.not of direct significance
for the purpose of ‘the ‘present ‘invention. The
lamps B are ‘energized through distributing con-
ductors 6 and 7, to which the two lamps B are
separately ‘connected, each through an indi-
vidual guto transformer B2 The conductor 6 is
continuously connected by a conductor % to the
supply conductor ‘8. The conductor T is con-
nected by a conductor '8 to a relay G. The latter
connects the conductor 8 either to a conductor 9
-and thereby to the supply conductor 1, or to a
conductor 10 and thereby to the supply conductor
2, accordingly as the winding 11 of the relay G is
energized or'deenergized. “The winding {1 of relay
'+ is connected ‘between the conductors 9 and §
and hence between the supply conductors 3.and I,
anc is energized when, and.only, when the ener-
-gizing circuit ineluding the conductors | and 3:is
operative. 'When the relay winding { is ener-

gized, the conductor 8 is connected to the-eon- "
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ductor 9 through the movable relay contact (8,
and when the winding #1 is deenergized the con-
ductor 8 is connected to the conductor 10 through
the movable contact (2 of relay G. The con-
ventionally illustrated relay G and the other
relays H, I, J and K, hereinafter mentioned, each
include one or more movable contacts. Each of
said movable contacts is movable between a sta-
tionary upper contact and a stationary lower
contact. As shown one of the two stationary
contacts associated with each movable contact

is a dead contact, serving only as a stop to ar-

rest .movement of the associated movable con-
tact.in one direction. Fach of the movable relay
contacts is hiased to its upper position.

A signal lamp 5 connected between the con-
ductors 5 and 9, is illuminated when the lamp
energizing circuit including the conductors | and
3 is operative, and when that circuit is not oper-
ative, a second signal lamp (6 is illuminated. The

signal lamp 16 is connected between the con-

ductor 5 and the movable contact {4 of the relay
G, and through said movable contact is connected
to the conductor {0 and supply conductor 2, when
the relay is deenergized. The signal lamps 16 and
5, and other signal lamps hereinafter mentioned,
may well be neon lamps, each connected in series
with a suitable resistance IT of 30,000 ohms or so.

The energization of the incandescent reserve
Jamps C is controlled by the photocell D through
the relay H, which as hereinafter explained, is
energized or deenergized accordingly as the mer-
cury vapor lamps B-do not or do, supply an ade-
quate amount of light to the re-exposure cham-
When the relay H is energized, it cooper-
ates with a relay I to connect the lamps C to the
light energizing circuit including the supply con-
ductors 2 and 3 if that circuit is then operative,
and if ‘not, the relays H and I cooperate to
connect the lamps C to the lamp-energizing cir-
cult including the conductors | and 3. As shown
the relay I is like the relay G in baving three
movable contacts, and in other respects.

The energizing connections to the lamps C in~
clude a conductor 20 connected to the supply
conductor 3, conductors 20’ through which the
conductor 20 is individually connected to one ter-
minal of each of the lamps C, a conductor 21
which connects the second terminal of each of the
lamps C to the lower stationary contact of the
relay H, the single movable contact 22 of the
relay H, and a conductor 23 which connects the
contact 22 to the movable contacts 24 and 25

‘of the relay I. When the relay I is energized,
‘the movable contact 25 is connected to the sup-
ply conductor ‘2 through the conductor 28 and

the stationary lower contact of the relay then

engaged by the contact 25. When the relay I

is ‘deenergized, the conductor 23 is connected to
the supply conductor f{ through the movable
contact 24, the conductor 29 and the stationary
upper relay contact then engaged by movable

‘contact 24.

In addition to its movable contacts 24 and 25,
the relay I comprises.a movable contact 26 and
an energizing winding 21. The movable contact
26 is connected to the conductor 20 and thereby
to the supply conductor 3 through a signal lamp
30 and resistance 11. The lamp 30 is energized,
therefore, when the relay I is deenergized and
movahle contact 26 engages the cooperating sta-
tionary contact which is connected to the con-
ductor 29 and thereby to the supply conduetor 1.
The energizing winding 27 of the relay I is con-

75 nected at one end to the conductor 20 and there-
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‘by to the supply conductor 3, and has its other
‘end connected to the conductor 28 and thereby
to the supply conductor 2. A signal lamp 31
connected in series with a resistance 17 between
the conductors 20 and 28, is illuminated during
‘the periods in which the winding 2T is ener-
‘gized. As shown, a separate signal lamp 32 and
a small resistance 33 in parallel therewith is con-
nected between each conductor 20’ and the con-
ductor 20.

The control circuit arrangement through which
the photocell D controls the energization of the
‘relay H and thereby controls the energization
‘and deenergization of the reserve lamps C, is en-
ergized by the distributing conductors 6 and 7.
As shown, the cathode of the photocell D is di-
rectly connected to the conductor 1. The anode
-of the cell is connected by a conductor 48 and
.resistance 4{ to a slider contact 42 engaging a
potentiometer resistance 43. The latter has one
“terminal connected by a resistance 44 to the dis-
tributing conductor €, and has its other terminal
.connected by a conductor 45 to the distributing
conductor 1. The conductor 40 is connected to
-the control grid of an electronic amplifier L. The
latter as shown is a tefrode which may be of the
commercial type and form known as a 2050 tube.
The cathode of the amplifier L is connected by
conductor 46 to the connected ends of the re-
sistances 42 and 44. The anode of the valve L
is counected by the energizing winding 47 of the
relay K and by-pass condenser 47’ to the con-
ductor 245 and thereby the conductor 7. As
shown, the conductor 45 is connected to the dis-
tributing conductor T through the primary of a
small transformer 48, the secondary of which
supplies heating current to the cathode heating
filament of the tube L.

In normal operation, with the film A adequate-
ly illuminated by the lamps B, the current flow
through the cell D is large enough to maintain the
valve L non-conductive as a result of the poten-
tial drop then occurring in the resistance 41.
When the amount of light supplied to the film by
lamp B unduly diminishes, the resultant decrease
in the current flow through the tube D, reduces
the potential drop in the resistance 41. In con-
sequence, the control grid of the valve L becomes
sufficiently less negative relative to the cathode
of the valve L to make the latter conductive.

Thereupon the plate current of valve L energizes *

the winding 47 of the relay X. When the relay
K is thus energized its movable contact 49 is
moved outf of engagement with its associated dead
stationary upper contact, and into engagement
with its associated stationary lower contact which
is connected to conductor 48.

When the light output of the lamps B is in-
sufficient, the relay H is energized as a result of
the energization of the relay K and the inter-
mediate relay J, and when said light output is
sufficient, the relays K, H and J are all deen-
ergized. The relay H is provided hkecause the
current flow through the lamps C is too heavy
for direct control by a relay energized by the

plate current of the valve L, and the use of the 43

intermediate relay J as well as the relay H is
practically desirable even though not essential.
The energization of the relay K energizes the re-
lay J since the winding 30 of relay J has one end
connected to the conductor T and has its other
end connected to the movable contact 48 of re-
lay X, and the contact 49 is connected to the
conductor 45 when the relay K is energized. The
energization of the relay J energizes the relay H
in consequence of the fact that the movable con-
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tact 51 of the relay J is connected to the conduc-
tor 45, and the further fact that one terminal of
the energizing winding 52 of the relay H is con-
nected to the stationary lower contact of the re-
lay J which is engaged by the contact 51 when
the relay J is energized. The second terminal of
the energizing winding 50 of the relay H is con-
nected to the conductor 7.

The apparatus shown diagrammadtically in the
drawing is comparatively simple in construction
and operation, and well adapted for its intended
purposes. As will be apparent, however, changes
may be made in the form of the apparatus dis-
closed without departing from the spirit of the
invention, as set forth in the appended claims;
and in some cases, moreover, use may advanta-
geously be made of some features of the invention
disclosed without a corresponding use of other
features, In particular, it is to be noted that the
automatic energization sand deenergization of the
lamps C, as the mercury vapor lamps B becomes
inoperative and operative, respectively, is ad-
vantageous regardless of whether there are two
lamp energizing circuits or only one. As is ap-
parent, moreover, while the use of two phases
of a multi-phase source of current in maintain-
ing two lamyp energizing circuits is convenient,
when the multi-phase supply conductors are
available, the two lamp energizing circuits may
be entirely separate, and may or may not supply
currents of the same phase.

Having now described my invention, what I
claim as new and desire to secure by Letters Pat-
ent, is:

1. Apparatus for re-exposing a travelling sensi-
tized photographic material undergoing devel-
opment, comprising in combination a primary
lighting unit including one or more mercury vapor
lamps adapted to supply the illuminating effect
required for the re-exposure of said material, a
reserve lighting unit including one or more in-
candescent filament reserve lamps adapted to
supply said required illuminating effect, photo-
electric means responsive to the intensity of the

_ iluminating effect of said mercury vapor lamps

and lamp energizing means actuated by said pho-
toelectric means to energize said lighting unit
lamps when the illuminating effect of the mer-
cury vapor lamps falls below a predetermined
intensity.

2. Apparatus for re-exposing a travelling sen-
sitized photographic material undergoing devel-
opment, comprising in combination a primary
lighting unit including one or more mercury vapor
lamps adapted to supply the film illuminating
effect required for the re-exposure of said mate-
rial, a reverse lighting unit including one or more
incandescent filament reserve lamps adapted to
supply said required illuminating effect, photo-
electric means responsive to the intensity of the
illuminating effect of said mercury vapor lamps
and lamp energizing means actuated by said pho-
toelectric means to energize and de-energize said
reserve lighting unit lamps as the illuminating
effect of the mercury vapor lamps falls below and
rises to a predetermined intensity.

3. In apparatus for re-exposing a moving sen-
sitized photographic material undergoing devel-
opment, the combination of a primary lighting
unit comprising one or more mercury vapor lamps
and normally operative to supply the illuminat-
ing effect required for the re-exposure of said
material, a reserve lighting unit comprising one or
more incandescent filament lamps and adapted
when energized to supply said required illuminat-
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ing .effect, photoelectric means responsive to the
‘intensity .0f the illuminating -effect of said pri-
mary unit, a first lamp energizing circuit normal-
ly energizing the primary -unit lamps, a second
Jamp energizing circuit, a relay actuated by said
sphatoelectric means when the illuminating effect
of the primary unit lamps diminishes below a
predetermined value, and -a relay mechanism re-
sponsive to the condition of said second circuit
.and cooperating with the first mentioned -relay
.on the actuation .of the latter to connect said
reserve unit lamps either to said second energiz-
ing circuit .or to said first energizing circuit ac-
cordingly as said :second circuit is then operative
or ‘inoperative.

4, In -apparatus for re-exposing a moving film
of photographic material undergoing develop-
ment, the combination of o primary lighting unit
comprising one or more mercury vapor lamps
-and normally operative to supply thefilm illumi-
-nating effect required for the re-exposure of said
film, a reserve lighting unit comprising one -or
more incandescent filament lamps -and adapted
when energized ‘to ‘supply said required film il-
Juminating effect, photoelectric means responsive
to the intensity of the illuminating effect of said
primary unit, a first lamp energizing circuit nor-
mally energizing the primary unit lamps, a sec-
ond lamp energizing circuit, a relay actuated by
said photoelectric means when the illuminating
effect of the primary unit lamps diminishes be-
low a predetermined value, a relay mechanism
responsive to the condition of said second circuit
and cooperating with the first mentioned relay
on the actuation of the latter to connect said
reserve unit lamps either to said second energiz-
ing circuit or to said first energizing circuit ac-
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-cordingly as said second circuit is then operative

or inoperative, and a relay mechanism respon-
sive to-the conditon of the first circuit and opera-
tive to disconnect the primary unit lamps from

‘the first circuit and to connect them to the sec-

ond circuit when the first circuit is inoperative.

5. ITn apparatus for re-exposing a moving film
of photographic material undergoing develop-
ment, the combination of a primary lighting unit
comprising one or more mercury vapor lamps
and normally operative to supply the film illumi-
nating effect required for the re-exposure of said
film, a reserve lighting unit comprising one ar
more incandescent filament lamps and adapted
when energized to -supply said required film -
luminating effect, photoelectric means respon-
sive to the intensity of the illuminating effect
of said primary unit, a first lamp energizing cir-
cuit normally energizing the primary unit lamps,
a second lamp energizing circuit, and a relay ac-
tuated by -said photoelectric means, when sald
illuminating effect of the primary unit lamps di-
minishes below a predetermined value and nor-
mally operative when actuated fo connect said
reserve unit lamps to said second energizing
circuit.

JACOB RABINOWITZ.
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