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7 Claims.

The present invention relates to photographic
printing apparatus and more particularly to im-
provements in timing apparatus particularly ap-
plicable for use in controliing the energization
of photographic expesure lamps.

It is an object of the present invention to pro-
vide improved apparatus of the character de-
scribed which is of simple and economical ar-
rangement and may easily be operated to pro-
vide positive and accurate contrcl of photo-
graphic exposures.

It is a further object of the invention to pro-
vide improved apparatus of the character de-
scribed which is so constructed and arranged
that a dial provided with time indexed finger-
receiving recesses may be utilized as the time
centrol element, thereby to provide accurate
control of the energization of the exposure lamp
for any selected one of different time intervals.

t is another object of the invention to pro-
vide improved apparatus of the character de-
scribed which is so arranged that the energiza-
tion of the exposure lamp is initiated when the
dial is moved off-normal and wherein provisions
are made for compensating for the period re-
quired manually to operate the dial from its nor-
mal position to the selected predetermined off-
normal position, whereby the actual pericd of
energization of the lamp will accurately corre-
spond to the off-normal position to which the
dial is operated.

It is still another object of the invention to
provide an improved actuating dial adapted for
use In apparatus of the character described
which is provided with two sets of operating
recesses arranged to permit rapid operation of
the dial and accurate selection of the required
time intervals.

The novel features believed to be characteristic
of the invention are set forth with particularity
in the appended claims. The invention, both as
to its organization and method of operation, to-
gether with further objects and advantages
therzof, will best be understood by reference to
the specification taken in connection with the
accompanying drawings in which Figure 1 is a
top elevational view of an improved photographic
exposure timing device constructed and ar-
ranged in accordance with the present invention;
Fig. 2 is a side view of the timing device illus-
trated in Fig. 1; Fig. 2 is a botfom view cf the
same device; Fig. 4 is an exploded side sectional
view taken alcng the lines 3—3 of ¥ig. 3; Fig. 5
is an exploded view of the operating motor em-
bodied in the device shown in Fig. 1; and Pig. 6
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illustrates the circuit arrangement of photo-
graphic exposure apparatus having the features
of the present invention emboedied therein.

Referring now more particularly to Fig. 6 of
the drawings, the apparatus there illustrated
comprises a supporting base {0 having a print
support |1 positioned thereon and provided with
an upstanding pedestal {2 which carries at its
upper end an adjustable transversely extending
bracket 18. The free end of this bracket carries
a lamp enclosing fixture 4 within which is
mounted, in any desired manner, an exposure
lamp (5. The lamp enclesing fixture [4 is pro-
vided in its lower wall with a light-emitting
aperture in which is mounted a light condensing
lens 16. The apparatus further includes a di-
verging lens 16a and a film holder {1 which is
provided with a film slot in the usual manner.
The lens {6a and the holder 1T may be supported
from the pedestal 12 in any suitable manner such
that relative movement between the holder, the
print support {{, the lens 18a and the lens I8
may be obtained. For the purpose of energizing
the lamp (5 there is provided an operating cir-
cuit which includes circuit conductors intercon-
necting the lamp with a commercial frequency
current source 18. More specifically, the ter-
minals of the lamp {5 are connected to the ter-
minals of a receptacie plug 15¢ which may be
inserted in the outlet top of a second plug 19.
The plug 19 is provided with contact members
which may be inserted in a receptacle outlet 20,
for example, to which the current source I8 is
connected. - In one side of the circuit for ener-
gizing the lamp 15 there is included the control
contacts of the timing apparatus illustrated in
Figs. 1 to 5, inclusive, of the drawings.

Briefly described, this timing apparatus com-
prises an inverted cup-shaped casing 21, a pair
of circuit control contacts 22a¢ and 22b and an
actuating element in the form of a dial 23 which
is operable from the normal pesition illustrated
in the drawings to any one of a number of off-
normal positions, thereby to permit the contacts
22 to be moved into engagement. For the pur-
pose of returning the dial 23 to its normal posi-
tion following cperation thereof to one of its

‘off-normal positions there is provided a driving

motor 24. In order to enable the energization
of the exposure lamp 15 to ke controlled inde-
pendently of the contacts 22a and 22b, there is
further provided a manually operable snap switch
25 which is mounted upon the side wall of the
casing 21 and includes an cperating element 25¢
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through operation of which the contact springs
25b thereof are controlled.

Preferably, the casing 21 is formed of molded
Bakelite or other phenolic condensation prod-
ucts, a pair of mounting ledges 26a and 27a be-
ing formed integral with the top wall thereof to
provide supporting surfaces for the contact ele-
ments 22a¢ and 220 respectively. The casing 21
is provided with a flared base portion which
forms a supporting ledge 2ila. A closure
plate 8 is fixedly mounted upon this ledge by
means of split rivets 9a¢ which extend through
suitable openings provided in the flared portion
of the casing and registering slots provided in
the closure plate. Additional openings 2ib are
provided in the flared base portion of the casing
2| for the purpose of receiving mounting screws
or bolts. The two contact elements 22¢ and 22b
are mounted upon the ledges 25a and 2Ta re-
spectively by means of terminal screws 28a and
28¢ which extend through holes in the contact
elements and are respectively threaded into the
ledges 268a and 27a¢. The free end of the mov-
able contact element 22b is substantially U-
shaped and is provided with a projecting portion
which extends through an opening 39 formed in
the tep wall of the casing 21 so that movement
may be imparted thereto under the control of
the dial 23.

The dial 23 is mounted upon the upper end of
the operating or drive shaft 31 embodied in the
driving motor 24. More specifically, the drive
shaft 21 is provided with a portion 3la of reduced
cross section which extends through an opening
32 drilled through the center of the dial 23 and
is threaded at its upper end to cooperate with the
mating threads of an assembly cap 33. The as-
sembly for mounting the dial 23 upon the drive
shaft 21 further comprises a collar 34 which is
slotted to mate with a substantially rectangular
shoulder 31b formed at the point of reduced cross
section of the shaft 3f, thereby to prevent rela-
tive movement between the shaft and collar.
This collar is provided around the upper periph-
eral surface thereof with sharp teeth which ex-
tend upwardly and are arranged to bite into the
adjacent underside of the dial 23 when the as-
sembly cap is screwed onto the end of the shaft
3{. In crder to facilitate this biting engagement
between the teeth of the collar 34 and the adja-
cent surface of the dial 23, an annular recess 35
is formed in the underside of the dial in the
manner illustrated. For the purpecse of limiting
the foerward movement of the dial 23 during op-

eration of the device, there is provided a stop 5

member 40 which is mounted upon the casing 21
by means of screws &la and 41b threaded into
the side wall of the casing. This stop is provided
with a portion overlying the dial 23 to arrest
movement of the dial in the forward direction by
engaging an operator’s finger or other instrument
which has heen inserted in one of the operating
recesses for the purpose of operating the dial.
More specifically, the mounting porticn of the
finger stop member 49 is provided with trans-
versely extending slots 42¢ and 42b through
which the mounting screws 4ia and 41b respec-
tively extend, thereby to permit adjustment of
the stcp relative to the dial 23.

The dial 23 is preferably formed of a molded
plastic material and is provided on its underside
with a projection 23z which normally engages
the free end of the contact spring 22b to hold the
contact carried by this spring out of engagement
with the associated contact 22q and functions to
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release the spring 22b so that the contact carried
thereby may engage the contact 22a when the
dial 23 is moved off-normal. It will be under-
stood that by loosening the cap 33 the position
of the dial 23 relative to the shaft 31 may be
shifted to move the projection 23a to the proper
position for holding the contacts 22 out of en-
gagement. The cap 33 may then be tightened
and the locking collar 34 will hold the dial 23 in
its new position. The dial 23 is provided around
the outer periphery thereof with a plurality of
finger-receiving recesses or openings 36 which
are of the same size and are evenly spaced apart.
The spacing hetween the centers of each adjacent
pair of these openings designates a particular
increment of time which is determined by the
speed of operation of the driving motor 24. The
time intervals respectively designated by these
finger-receiving recesses are printed or otherwise
inscribed upon an index plate 37 which is disposed
within an annular rib 38 formed integral with
the dial 23 and is provided with an opening 3Ta
which registers with the aperture 32 formed in
the dial 23, thereby to receive the portion 3la of
the drive shaft 3. A second opening 31b is pro-
vided in the index plate 37 which cooperates with
a projecticn 39 formed integral with and extend-
ing upwardly from the dial 23 in order to pre-
vent relative movement between this plate and
he dial.

As indicated by the numbers inscribed upon
the index plate 37 opposite certain of the finger-
receiving recesses 36, these recesses respectively
designate rather large intervals of time. In
order tc provide for operation of the device to
measure intermediate intervals of time not desig-
nated by the recesses 30, an additional set of
more closely spaced recesses &3 is provided, these
additional recesses being disposed around the ex-
treme outer edge of the dial 23. In the preferred
arrangement of the device, the finger-receiving
recesses 35 are evenly spaced apart to designate
time intervals which increase in five second steps
and the additional recesses #3 are more closely

5 spaced so that the spacing between adjacent cen-

ters thereof designate an interval of one sec
ond. The latter recesses are necessarily of small-
er diameters and preferably extend only part way
through the dial to receive the sharpened end of
a pencil or the sharp pcint of another suitable
instrument.

The driving motor 24 is illustrated in Fig. 5 of
the drawings as being of the spring operated es-
capement controlled type. More specifically, this
motor comprises a supporting structure which
includes a pair of assembly plates 44 and 45 and
four assembly posts 46a, 46b, 46¢c and 46d. The
upper ends of these posts are respectively formed
of reduced cross section and respectively extend
through holes 41a, 47b, 47c and 41d drilled in
the supporting plate 44. These ends of the post
46 are swedged over so that the posts are rigidly
secured to the supporting plate 44. The opposite
ends of the posts 46 are drilled and tapped to re-
ceive screws 48a, 48b, 48c and 48d which extend
through registering openings 4%z, 49b, 48¢ and
434, respectively, drilled in the other supporting
plate 45. The motor assembly is mounted upon
the upper wall of the casing 21 by means of
three mounting screws, two of which are indi-
cated at 50a and 59b, which extend through
openings formed in the upper wall of the casing
21 and are respectively threaded into tapped
drilled holes 5la, 5ib and 5ic provided in the
assembly plate 45. The normal pesition of the



2,275,143

drive shaft 31- and the dial 23 is defined by a
collar 52 which is rigidly mounted upon the shaft
31 and is provided with a finger 52¢ normally en-
gaging a stop element 53 carried by the assembly
plate 44. Preferably, the stop eiement 53 com-
prises a tongue which is cut and bent out from
the assembly plate 44 normally to engage the
finger 82a and thus prevent the shaft 31 from be-
ing operated past its normal position. In order
to drive the shaft 31 and the dial 23 back to
normal following operation of these elements to
an off-normal position, spring driving means are
provided which comprise a coil spring 54 having
one end 54a thereof anchored to a tongue 55
which is cut and bent inwardly from the as-
sembly plate 45. The opposite or inner end 54b
of the coil spring 54 is anchored in a slot 56
which is formed in the shaft 2i. Axial move-
ment of the convolutions of the spring 54 is pre-
vented through the provision of a plate 51 which
is carried by the shaft 31 between the spring 54
and a spacing collar 58. This ccllar is prefer-
ably rigidly mounted upon the shaft 81 so that
the convolutions of the spring 54 are held in
position between the plate 57 and the adjacent
surface of the assembly plate 45. In order to
prevent undue expansion of the convolutions of
the spring 54 as the tension of this spring is re~
laxed during operation thereof to drive the shaft
31 to normal, a plurality of tongues 59¢a, 59b and
59c are provided which are cut and bent inwardly
from the assembly plate 45 to define an annular
space. within which the spring may operate.
For the purpose of holding the speed of rota-
tion of the drive shaft 3{ substantially constant
after the dial 23 is operated to one of its off-
normal positions and then released, there is pro-
vided an escapement type of governor mecha-
nism which comprises a pallet 60 and an escape-
ment wheel 61. The pallet 60 carries a pair of
escapement arms 68a and 60b and is mounted
upon a shaft €2 which is journaled at its oppo-
site ends in bearing members 63ac and 63b re-
spectively mounted within openings formed in
the assembly plates 44 and 45. The escapement
wheel 61 is mounted for rotation with a shaft
64 having ends of reduced diameter which are
journaled in bearing openings 65a¢ and 65b re-
spectively provided in the assembly plates 44 and
45. For the purpose of driving the escapement
wheel 6} during return movement of the shaft
31 to its normal position, a plurality of gears 66,
67, 68, 69, 70 and 71 are provided which form a
driving connection between the shaft 31 and the
ratchet wheel 61. This driving connection also
includes a slip or clutch mechanism which is
provided for the purpose of permitting the shaft
31 to be rotated away from its normal position,
thereby to tension the coil spring 54 without
operation of the associated gears and governor
mechanism. More specifically, the gear 66 is
loosely mounted for rotation about the shaft 3i
between the collar 58 and a clutch plate 72. The
clutch plate 72 and the collar 58 are rigidly se-
cured to the shaft 31 and preferably the plate
12 is slightly dish-shaped, whereby the gear 6%
is resiliently urged against the collar 58 to pro-
vide a slip drive connection between this gear
and the shaft 31. The pinion 67 and the gear
68 are both mounted for rotation with a shaft
13 which is provided with opposite ends of re-
duced diameter that are journaled in bearing
openings Tda and T4b respectively formed in the
assembly plates 44 and &5. Similarly, the pin-
ion 69 and the gear 10 are both mounted for ro-
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tation with a shaft 15 which is provided with
opposite ends of reduced diameter that are jour-
naled in bearing openings 16a and 76b respec-
tively formed in the assembly plates 44 and 45.
The pinion 11 is mounted for rotation with the
shaft 64 upon which the ratchet wheel 61 is
mounted. The manner in which the various ele-
ments of the motor 24 are assembled will be ap-
parent to one skilled in the art without further
explanation.

In utilizing the above-described apparatus for
the purpose of printing photographic enlarge-
ments, for example, the plug (5a¢ is inserted in
the jack portion of the connector element 19 and
the plug portion of this element is inserted in a
suitable receptacle jack 20, thereby to prepare
the operating circuit for the exposure lamp 5.
The film which is to be reproduced is next posi-
tioned on the film holder 17 and the relative
positions of this holder, the light source {5, the
print support (1, and the lens I16a are adjusted
to obtain the desired focus and the desired de-
gree of enlargement. During such adjustment, it
will usually be found necessary to move the actu-
ating element 25a¢ of the switch 25 to its closed
circuit position so that the contacts 25b are op-
erated into engagement to complete the circuit
for energizing the lamp I5. With this lamp en-
ergized, the light source i5 may be adjusted rela-
tive to the lens 16a and the print support 11 so
that the desired size of the light beam is ob-
tained. . The film holder |1 may then be ad-
justed to the proper position and the switch 25
may be operated to its normal position to open
the circuit for energizing the lamp 15, following
which the printing paper may be planed on the
support {1 in the proper position for exposure
when the lamp 15 is again energized.

Following these operations, the operator may
operate the dial 23 to the off-normal position
corresponding to the calculated exposure time by
inserting a finger in the appropriate finger-re-
celving recess 36 and rapidly rotating the dial 23
until the inserted finger engages the finger stop
40. If the calculated exposure time does not
correspond to an interval designated by one of
the finger-receiving recesses 36, the operator may
insert the end of a pencil or other sharp instru-
ment in an appropriate one of the recesses 43
and operate the dial 23 either by finger manipu-
lation or otherwise, until the inserted instrument
engages the finger stop 40. Immediately the dial
23 is moved off-normal, the projection 23a car-
ried by the underside of this dial is moved out of
engagement with the free end of the contact
spring 22b, whereby the contact carried by this
spring is moved into engagement with the con-
tact 22a to complete the circuit for energizing the
exposure lamp {5. Thus, the exposure interval
is started. During the forward movement of
the dial to the selected off-normal position the
shaft 31 is rotated away from its normal posi-
tion to tension the coil spring 54. Operation of
the governor mechanism and of the associated
gear train embodied in the motor 24 during such
movement of the dial is prevented due to en-
gagement of one of the escapement arms 60a and
60b with one of the teeth of the ratchet wheel
6/. The previously mentioned slip connection
comprising the clutch plate 12 and the loosely
mounted gear 66 permits such rotation of the
shaft 31 to tension the coil spring 54 without op-
eration of the associated gear train and governor
mechanism. When the dial 23 has been oper-
ated to the off-normal position corresponding to
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the selected time interval, such that the operat-
ing instrumentality inserted in one of the re-
cesses 30 or 43 engages the finger stop 49, the
dial is promptly released. In response to the
release of the dial the tension coil spring 53 func-
tions to drive the shaft 31 back to its normal po-
sition. During such rotation of the shaft 2l,
the ratchet wheel 61 is rotated through opera-
tion of the gears 68, §1, 68, 68, 10 and 71 and the
slip connection comprising the clutch plate 12.
Due to the coaction of the pallet €60 and the
ratchet wheel §i, the speed at which the shaft
3{ is returned to normal is maintained substan-
tially constant. During the final movement of
the shaft 3{ toward its normal position, the pro-
jection 23a carried by the underside of the dial
23 engages the projecting end of the contact
spring 22b to move the contact carried by this
spring out of engagement with the contact 22a
and thus break the circuit for energizing the ex-
posure lamp 5. As a result, the exposure inter-
val is terminated. When the shaft 31 is fully
returned to its normal position the finger 52a
of the collar 82 engages the stop 53, thereby to
arrest the operation of the motor 24. It will be
understcod that when this occurs the dial 23
again occupies its normal position.

During the interval when the lamyp {5 is ener-
gized, the light generated thereby is projected
through the condensing lens I6, the film carried
by the work support {7 and the diverging lens
{3a onto the printing paper carried by the sup-
port 11, As a result, the picture carried by the
film disposed on the support !7 is latently in-
scribed upon the printing paper carried by the
support tf. After these operations have been
performed, the exposed paper may successively
be subjected to a developing bath, a fixing bath
and one or more rinsing baths, in the usual
manner.

From the foregoing explanaticn it will be ap-
parent that the interval during which the ex-
rosure lamp 15 is energized is determined by the
period required to operate the dial 23 to the se~
lected off-normal pesition and the further period
required for this dial to be returned to its normal
position under the control of the motor 24. Under
ordinary circumstances the first of these periocds
is relatively short as compared with the second
interval and usually will not exceed one second.
By suitable adjustment of the finger stop 40 rela-
tive to the position of the dial 23, the first in-
terval, namely, that required to operate the dial
to a selected off-normal position corresponding
to a desired exposure inferval, may be compen-
sated for. Thus, if relatively long exposure inter-
vals are being utilized in printing a group of pic-
tures such that approximately one second is re-
quired to operate the dial 23 to the off-normal
position corresponding to the desired exposure
interval, the mounting screws 4{a and 4{b may
be loosened and the position of the finger stop
40 shifted so that the finger engaging edge there-
of coincides with the adjacent circumierence of
the first recess £3. After shifting the finger stop
40 in this manner, the screws 4le and 41b may
be tightened to fix the stop in the new position.
It will be understood from the foregoing explana-
tion that by utilizing the finger-receiving recesses

36 and the additional set of recesses 43, any de- |

sired exposure intervsl ranging from one to
thirty or more seconds may be obtained. In the
arrangement illustrated, the additicnal recesses
only extend arcund the portion of the circum-
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ference of the dial representing the first thirty-
second time interval, but it will be understood
hat these recesses may, if desired, be further ex-
tended to cover the entire outer edge of the dial.

While there has been described what is at pres-
ent considered to be the preferred embodiment
of the invention, it will be understood that various
modifications may be made therein, and it is con-
templated to cover in the appended claims all
such modifications as fall within the true spirit
and scope of the invention.

What is claimed is:

1. Apparatus for controlling the energization
of a photographic exposure lamp comprising a
pair of contacts for controlling the operating cir-
cuit for said lamp, a dial provided with finger-
receiving recesses spaced to designate relatively
long increments of time and with an additional
set of recesses spaced to designate smaller incre-
ments of time, and means including said dial for
controlling said contacts to complete said circuit
for any selected cne of difierent time intervals
respectively corresponding to said recesses.

2. A timing device comprising an inverted cup-
shaped casing provided with an opening in the
top wall thereof, a pair of contacts mounted
within said casing, & spring carrying one of said
contacts and including a pertion projecting
through said opening, a dial rotatably mounted
above the top wall of said casing, said dial being
provided with finger-receiving recesses spaced to
dssignate relatively long increments of time and
with an additional set of recesses spaced to desig-
nate smaller increments of time, and means com-
prising a projection carried by said dial and co-
operating with the projecting portion of said con-
tact spring for operating said contact spring to a
predetermined circuit controlling position for any
selected one of different time intervals respec-
tively corresponding to said recesses.

3. A timing device comprising an inverted cup-
shaped casing provided with an opening in the
top wall thereof, a pair of contacts mounted with-
in said casing, a spring carrying one of said con-
tacts and including a portion projecting through
said opening, a dial having a normal position and
provided with spaced-apart opsrating recesses in-
dividually corresponding to different off-normal
positions of said dial, said dial being mounted for
rotation above said casing and inciuding a pro-
jection normally restraining said contact spring
so that said contacts are out of engagement and
operative to permit engagement of said contacts
when said dial is moved ofi-normal, driving
means conditioned for operation in response to
operation of said dial to one of its off-normal
positions and operative to drive said dial to its
normal position when said dial is moved off-
normal and then released, and means comprising
a governor driven by said driving means for
maintaining substantially constant the speed of
said dial during its return movement, whereby
different time intervals respectively correspond-
ing to said cff-normal positions are required to
return said dial to normal.

4, A timing device comprising an inverted cup-
shaped casing provided with an opening in the
top wall thereof, a pair of contacts mounted
within said casing, a spring carrying one of said
contacts and including a portion projecting
through said opening, a dial having a normal
position and provided with finger-receiving re-
cesses spaced apart to designate different off-
normal positions and an additional set of recesses
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Spaced apart to designate different intermediate
off-normal positions of said dial, said dial being
mounted for rotation above said casing and in-
cluding a projection normally restraining said
contact spring so that said contacts are out of
engagement and operative to permit engagement
of said contacts when said dial is moved off-
normal, driving means conditioned for operation
in response to operation of said dial to one of its
off-normal positions and operative to drive said
dial to its normal position when said dial is
moved off-normal and then released, and means
comprising a governor driven by said driving
means for maintaining substantially constant the
speed of said dial during its return movement,
whereby different time intervals respectively cor-
responding to said off-normal positions are re-
quired to return said dial to normal.

5. A timing device comprising an inverted cup-
shaped casing provided with an opening in the
top wall thereof, a pair of contacts mounted with-
in said casing, a spring carrying one of said
contacts and including a portion projecting
through said opening, a dial having a normal
position and provided with finger-receiving re-
cesses spaced apart to designate different off-
normal positions and an additional set of recesses
spaced apart to designate different intermediate
off-normal positions of said dial, said dial being
mounted for rotation above said casing and in-
cluding a projection normally restraining said
contact spring so that said contacts are out of
engagement and operative to permit engagement
of said springs to complete said circuit when said
dial is moved off-normal, driving means condi-
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tioned for operation in response to operation of
said dial to one of its off-normal positions and
operative to drive said dial to its normal position
when said dial is moved off-normal and then re-
leased, means comprising a governor driven by
said driving means for maintaining substantially
constant the speed of said dial during its return
movement, whereby different time intervals re-
spectively corresponding to said off-normal posi-
tions are required to return said dial to normal,
and an adjustable stop mounted upon said cas-
ing and overlying said dial to limit the forward
movement of said dial when said dial is moved
off-normal.

6. An operating member for a timing device
comprising -a° dial provided with a plurality of
spaced-apart finger-receiving recesses and an
additional set of spaced-apart recesses, the spac-
ing between each adjacent pair of said finger-
receiving recesses designating a relatively large
increment of time, and the spacing between each
adjacent pair of said additional recesses desig-
nating a smaller increment of time.

7. An operating member for a timing device
comprising a dial provided with a plurality of
spaced-apart finger-receiving recesses defining
an arc having a predetermined radius and an
additional set of recesses defining an arc of
greater radius than said predetermined radius,
the spacing between each adjacent pair of said
finger-receiving recesses designating a relatively
large increment of time, and the spacing between
each adjacent pair of said additional recesses
designating a smaller increment of time.

MARSHALL W. HANKS.




