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This invention relates generally to photo-
graphic equipment and refers more particularly
to an improved device applicable to photoprinters
for increasing the efficiency of operation of the

§ same.

Printers of the type commercially employed at
the present time in the art of photo-finishing are
objectionable since they depend upon the operator
to regulate the time of exposure in accordance
with the density of the negatives printed. Not-
withstanding the competency of the operator,
considerable loss in production and material has
been experienced with the above types of printers
owing to the difficulty in constantly noting the
elapse of itime during the printing operation
which is essential in order to obtain uniform
prints from a negative.

The present invention provides for obtaining
maximum production with the minimum waste
20 of material by associating means with a photo-
printer for automatically controlling the time of
exposure of the photographic prints without any
attention whatsoever on the part of the operator.

Another object of this invention resides in the
provision of means of the above type in the form
of switch mechanism arranged in the same circuit
as the usual electrically operated illuminating de-
vice of the printer for completing the circuit to
the device upon movement of the printer platen
to its operative position and for automatically
breaking said circuit at constant predetermined
intervals independent of the operation of said
platen.

A further advantageous feature of this inven-
tion resides in the provision of means for vary-
ing the light intensity of the illuminating device
in order to provide for printing negatives of dif-
ferent density.

A still further object of the present invention
consists in combining the light intensity varying
means with the antomatic switch mechanism pre-
viously set forth in such a manner as to provide
a construction wherein negatives of varying den-
sity may be efficiently printed by maintaining the
time of exposure constant and changing the light
intensity in accordance with the varying condi-
tions. With such a construction, it will be ap-
parent that production is greatly increased since
the time required to print negatives remains con-
stant irrespective of the density of the latter.

Still ancther object of this invention resides in
the provision of time controlled switch mechanism
for accomplishing the foregoing results which is
in the form of an attachment capable of being
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readily applied to and removed from printers of
various designs and sizes.

In addition to the foregoing, the present inven~
tion contemplates an arrangement of the charac-
ter specified above which is extremely simple in g
construction and is capable of being manufac-
tured at a relatively low cost.

The foregoing as well as other objects will be
made more apparent as this description proceeds,
especially when considered in connection with the 65
accompanying drawings, wherein:

Figure 1 is a perspective view of a printer
equipped in accordance with the present inven-
tion;

Figure 2 is a longitudinal sectional view 70
through the construction shown in Figure 1;

Figure 3 is. an enlarged side elevational view
of the time controlled switch mechanism illus~
trated in Figure 2;

Figure 4 is an end elevational view of the con- 75
struction shown in Figure 3;

Figure 5 is a rear side elevational view of the
construction shown in Figure 3;

Figures 6, 7 and 8 are respectively sectional
views taken substantially on the lines 6—6, T—17 80
and 8-—8 of Figure 3;

Figure 9 is a diagram of the system employed
in the printer shown in Figure 1.

Although the present invention about to be
described is capable for use in connection with
various types of photographic printers, neverthe-
less, I have shown the same herein for the pur-
pose of illustration as utilized in assoclation with
a conventional and well known type of printer.
Briefly described, the printer selected herein for
the purpose of illustration comprises a table por-
tion 10 supported at a convenient elevation by
means of the legs 11 and having an opening 12
therein for receiving a suitable deflector 13 se-
cured at its periphery to an upwardly inclined 95
support 14. Mounted upon the support 14 for
adjustment relative thereto are the usual masts
15 for positioning the negatives to be printed
upon the upper surface of a diffusion screen 16
carried by the support 14 and extending over the 100
open upper end of the deflector 13. Suitable il-
luminating means designated generally herein by
the reference character 17 is located within the
deflector 13 for producing the light necessary to
accomplish the printing function. The illumi-
nating means in the present instance differs from
standard practice in that it comprises a plurality
of electric light bulbs 18 instead of the single
bulb heretofore employed in commercial printers.
The use of a plurality of bulbs provides for ob- 110
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taining maximum light intensity with the mini-
mum amount of preglow and afterglow and is de-
sirgble in the present instance since the control
means for the bulbs about to be described permits
employing greater light intensity than has here-
tofore been considered practical in printers of
the type briefly outlined above.

The lluminating means 17 is operated indirect-
ly by means of a platen 19 mounted for move-
ment into and out of engagement with the nega-
tives supported upon the uppser surface of the
screen 16, In detail, the platen is actuated by
means of a treadle 20 rockably supported in any
suitable manner by the legs 11 of the table in a
position to be conveniently manipulated by the
operator and connected at the rear end to a recip-
rocating actuating lever 21. The upper end por-
tion of the actuating lever 21 extends through
the table top portion 10 and is connected to the
platen for operating the latter through the in-
termediary of the toggle linkage 22.

Heretofore in the construction of printers of
the general type briefly outlined above, suitable
switch mechanism was arranged in the circuit
to the illuminating means 17 and associated with
the platen 19 in such a manner as to automatical-
ly break the circuit to the illuminating means
upon upward movement of the platen and to
make the aforesaid cireuit upon downward move-
ment of the platen to its operative position. With
such an arrangemens, the operator is depended
upon to vary the duration of exposure in accord-
ance with the density of the negatives to be print-
ed, and, as a consequence, the operator is required
to pay strict attention to the time of exposure.
Owing to the difficulty in accurately keeping track
of the time during each printing operation, con-
siderable difficulty has heen experienced in ob-
taining uniform prints from a negative, and waste
of material as well as loss in production results
from repeated attempts to maintain a certain
standard of quality. Moreover, in systems where
variations in density of negatives are compen-
sated for by changing the duration of exposure,
production is naturally sacrificed to a certain ex-
tent owing to the fact that some négatives re-
quire more time than others. Whiie the varia-
tion in time of exposure of different negatives
may be relatively slight, nevertheless, in a day’s
production becomes an appreciable factor and
materially effects the output of the printer.

The present invention contemplates eliminat-
ing the foregoing objsctions by providing a print-
er with means for varying the light intensity of
the illuminating means 17 to compensate for
negatives of different density and with means
for maintaining the time of exposure constant
irrespective of the condition of the negatives.
The duration of the exposure is maintained con-
stant herein by providing a mechanical unitary
device 25 readily attachable to the printer pre-
viously set forth and responsive to the operation
of the treadle 20 for automatically making and
breaking the circuit to the Mluminating means
17. In detail, the device or attachment 25 com-
prises a base 26 capable of being readily secured
to a cross brace 27 for the rear legs 11 of the
table and ferming a support for a suitable switch
28. As shown in Figure 9, the switch 28 is con-
nected in sevies with the circuit 30 to the illu-
minating means 17 and is preferably of the car-
bon type. With reference to Figure 3, it will
be noted that the switch 28 comprises a pair of
superimposed flexible hars 31 having adjacent

-3 ends suifably fixed and having carbon contacts
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32 at the free ends normally maintained in spaced
relation by the inherent resiliency of the hars.

The carbon contacts 32 are automatically
maoved into and out of engagement by the treadle
20 of the printer through the intermediary of
the time controlled mechanism designated gen-
erally by the reference character 33 and also fixed
to the basz 26. The upper bar 31 of the switch
28 is connected to the mechanism 33 by means
of a rocker arm 34 pivotally connected inter-
mediate the ends thereof as at 35 to a suitable
bracket 36 which in turn is fixed to the switch
casing 37. One end of the rocker arm 34 is re-
turn-bent as at 38 to provide an efficient anchor
for an adjustable element 39. The latter extends
transversely of the rocker arm and the lower end
portions therecf extend through the switch cas-
ing 37 into engagement with the switch bar 31
adjacent the carbon contact 32 thereon. The
opposite end of the rocker arm is fashioned for
engagement with the periphery of a rotatable
cam 40 forming a part of the mechanism 33 and
having a cammed surface 41 formed by notch-
ing the periphery of the cam. As will be pres-
ently described, the cam 40 rotates one complete
revolution from the position thereof shown in
Figure 3 upon movement of the platen 19 into
operative position by the treadle 20. Rotation
of the cam 40 in the direction of the arrow 42
shown in Figure 3 causes the end of the rocker
arm 34 adjacent the cam to ride over the sur-
face 41 into engagement with the periphery of
the cam. The cam surface 41 is so determined
that movement of the aforesaid end of the rocker
arm 34 from the surface 41 to the periphery of
the cam causes the arm to rock in a clockwise
direction about the pivot pin 35 and in so doing
effects a movement of the upper carbon contact
32 downwardly into engagement with its coop-
erating lower contact to complete the circuit 30
to the illuminating means 17. In this connec-
tion, it is to be noted that movement of the
upper contact into engagement with its coop-
erating lower contact is effected by the return-
bant end of the rock arm through the medium
of the adjustable element 39 constantly engag-
ing the upper contact bar 31 of the switch for
maintaining the same under a slight tension va-
riable by adjustment of said element. Owing to
the fact that the upper contact bar 31 of the
switch is normally under a slight tension, the
same operates through the adjustable element
39 to urge the forward end of the bar 34 into
engagement with the cam 40, and since this ac~
tion is increased by flexing the aforesaid bar
downwardly in closing the switeh, it will be ap-
parent that immediate separation of the con-
tacts 32 is effected upon one complete revolution
of the cam from the position thereof shown in
Figure 3.

The cam 40 is operatively connected to the
treadle 20 in such a manner that one revolution
of the cam corresponds to a predetermined in-
terval of time which in turn represents the dura-
tion of the exposure. Referring now more in
detail to the particular connection between the
cam and treadle illustrated herein and with spe-
cial reference to Figure 3, it will be noted that
the device 33 comprises a vertically extending
support 45 fixed at its lower end in any suitable
manner to the base 26 and having a guide in the
form of a vertically extending angle bar 47 se-
cured tc the front side thereof. Mounted upon
the angle bar for vertical sliding movement rel-
ative thereto is a block 48 pivotally connected
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to the upper end of an actuating link 49 having
the lower end thereof secured as at 50 to the
operating lever 21 adjacent the connection of
the latter to the treadle 20. The aforesaid con-
nection between the block 48 and treadle 20 is
such that when the latter is in its operative po-
sition shown in Figure 2, the block assumes its
downwardmost position relative to the guide 47.
On the other hand, when the treadle 20 is in a
position wherein the platen 19 is in its inopera-
tive position, the block 48 assumes a position ad-
jacent the upper end of the guide 47. Thus, from
the foregoing, it will be ohserved that rocking
movement of the treadle 20 causes a reciproca-
tion of the block 48 relative to its guide 47.
Carried by the block 48 for movement there-
with as a unit is a dog 51 pivotally connected at
its lower end to the block for swinging movement
relative thereto and having an elongated verti-
cally extending notch 52 in the rear edge thereof
forming a shoulder 53 for engaging a cooperat-
ing shoulder 54 projecting laterally from a suit-
able slide 55. The slide 55 is mounted for verti-
cal sliding movement independent of the block
48 upon a second guide 56 fixed to the device 33
in juxtaposition to the guide 47. The cooperating
shoulders 53 and 54 are normally maintained in
engagement by means of a spring member 57
fixed at its lower end to the block 48 and having
a lateral projection 58, shown in Figure 4, en-
gageable with the upper end of the dog 51 for
urging the same toward the slide 55. The above
arrangement is such that when the parts are in
their position shown in Figure 3, downward move-
ment of the dog by the treadle 20 effects a cor-
responding movement of the slide 55 untilt the
dog approaches its downwardmost position where-~
upon the cooperating engaging shoulders 53 and
54 are released permitting return movement of

“the slide in the manner to be presently described.

Releasing of the aforesaid shoulders is effected
herein by means of a fixed projection or pin 59
arranged to engage a cam surface 60 positioned
upon the dog in such a manner that engagement
of the same with the pin 59 causes the dog to
swing forwardly about its pivotal connection with
the block 48 against the action of the spring 57
to release the slide 55.

Journaled in the upper end portion of the sup-
port 45 is a transversely extending shaft 61 hav-
ing one end projecting laterally beyond one side
of the support and having a ratchet 62 secured to
the extremity of the aforesaid end thereof. En-
circling the shaft 61 between the ratchet 62 and
adjacent side of the support 45 is a tension spring

63 of the spiral type having the inner end there-

of fixed as at 65 to a hub 66 formed integrai with
a lever 67 to be presently described. The outer
end of the spring 63, on the other hand, is fixed
as at 65’ to a member 64 mounted upon the sup-
port 45 for rotation relative to the hub 66 to adjust
the tension of the spring. The hub portion 66
of the lever 67 extends into a suitable casing 63
for the spring 63 and is journaled upon the shaft
61 for rotation relative thereto. - The lever 67 ex-
tends diametrically beyond opposite sides of the
hub 66 and the upper end thereof is connected
to the slide 55 by means of a link 70. The oppo-
site end portion of the lever forms a support for
a suitable pawl 71 which is pivotally connected
to the lever and urged into engagement with the
teeth 72 on the ratchet 62 by means of the spring
73 having the opposite ends respectively engaging
the pawl and fixed to the lever.

The foregoing construction is such that down-
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ward movement of the slide 55 by the dog 51
from the position thereof shown in Figure 3
causes a rotation of ‘the lever 67 in the direction
of the arrow 74 relative to the shaft 61 through
the intermediary of the link 70, and since the in-
ner end of the spring 63 is fixed to the hub 66
of the lever 67, rotation of the latter in the afore-~
said direction tensions or winds the spring 63.
The pawl 71 is positioned upon the lower portion
of the lever 67 in such a manner that when the
latter is rotated relative to the shaft 61 or ratchet
62 in the above mentioned direction, the pawl
merely slides over the ratchet in a counterclock-
wise direction for engaging the next adjacent
ratchet tooth. "The angular distance between the
teeth 72 on the ratchet 62 is predetermined in
dependence upon the degree of arcuate travel of
the lever 67 by movement of the slide 55 from
its uppermost to its lowermost position so as to
insure engagement of the pawl 71 with the teeth
72 in both the above mentioned positions of the
slide.

With the construction as thus far described, it
will be apparent that downward movement of the
platen 18 to its position shown in Figure 2 by
the treadle 20 effects a corrésponding downward
movementi of the slide 55 from its position shown
in Figure 3 through the intermed‘ary of the dog
57 and link 49. - As previously stated, downward
movement of the slide tensions the spring 63 and
when the same is in its lowermost position, the
pawl 71 engages one of the teeth 72 on the ratchet
62 50 as to positively connect the shaft 61 through
the ratchet to the lever 67. When the slide 55
has reached its lowermost pesition, the dog 51
is actuated in the manner specified above to re-
lease the slide permitting the same to return to
its. uppermost position under the action of the
spiralled spring 63. In other words, releasing of
the slide 55 by the dog in effect releases the inner
end of the spring 63, and since the latier end is
secured to the hub 66 of the lever 67 which in turn
is connected to the shaft 61 though the ratchet
and pawl 71, it will be apparent that the spring
in returning to its normal position rotates the
shaft 61. In the present embodiment of the in-
vention, the shaft 61 is rotated through an arc
of 45° each time the slide 55 moves from its lower-
most-to its uppermost position; and, as shown in
Tigure 5, the shaft 61 is connected to the cam 49
by means of gearing 80 designed to rotate the
cam 40 one complete revolution each time the
shaft 61 is rotated one-quarter turn. Rotation of
the cam from the position thereof shown in Fig-
ure 1 closes the switch 28 through the inter-
mediary of the rock arm 34 in the manner here-
inbefore described to actuate the illuminating de-
vice 17 and maintains the switch closed until the
cam rotates one complete revolution. As will be
observed from the foregoing, the time required
to turn the cam one complete revolution depends
wupon the spesd of movement of the shaft 61 and
may be accurately controlled by adjusting the
member 64. Inasmuch as time is an important
factor in the operation of the mechanism, the 1
length of travel of the slide 55 must be main- i
tained uniform, and this is accomplished herein
by providing a stop 85 for engaging the lower end
of the lever 67 to definitely limit upward travel
of the slide. While the stop 85 may be secured to
the support 45 adjacent the aforesaid end of the
lever 67 if desired, nevertheless, I have shown the
same as fixed to the shaft 86 for one of the gears
in the train 80 since in the present instance the
latter shaft rotates a complete number of revolu-
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tions each time the slide 55 is operated, and, as
a consequence, serves to accurately engage the
lever 67. Release of the slide 55 at the same
point in its downward travel throughout succes-
sive operations is insured by the cam 60 on the
dog 51 and the cooperating pin 59 on the support.

From the foregoing, it will be seen that I have
provided efficient mechanism for closing the
switch 28 to the illuminating device 17 and for
automatically opening this switch after a prede-
termined interval of operation to maintain the
duration of exposure constant. As previously
stated, provision is made herein for printing neg-
atives of different density by varying the intensi-
ty of the illuminating means 17. This is ac-
complished herein by providing a resistance 87
having a plurality of taps 88 for connecting dif-
ferent portions of the resistance in series with
the circuit 30 and each of the taps are controlled
by a switch 88’. The switches are arranged in a
bank 89 located on the printer for convenient
manipulation by the operator and while they may
be of any suitable construction, I have shown the
same herein as of the push button type. Although
the specific construction of the switches is not
shown in detail, nevertheless, the arrangement is
preferably such that each switch is held in its
closed position upon depressing the button con-
trolling the same until another of the switches
is closed at which time the previously closed
switch is automatically opened.

Referring now more in detail to the diagram-
matic showing of the switch system in Figure 9, it
will be noted that when the switch 28, together
with the end switch 90 in the bank 89, is closed
and the remaining switches 88’ are open, the
bulbs 18 are connected with the source of elec-
trical energy through the entire resistance 87
with the result that the aforesaid bulbs reflect the
minimum amount of light through the screen
16. On the other hand, when the opposite end
switch 91, as well as the switch 28, is closed and
the remaining switches 88’ are open, the resist-
ance 87 is shunted out of the circuit 30 permitting
the maximum amount of light to he reflected by
the bulbs 18. Tt will be apparent from the fore-
going that the light intensity may be varied be-
tween the above extreme positions by selectively
manipulating the intermediate switches 88’ in
conjunction with the switch 28.

Assuming now that the parts of the printer are
in their normal or inoperative positions and it is
desired to print a negative, the operator merely
positions the latter on the sereen 16 in accord-
ance with the usual practice and in so doing, de-
termines the density of the negative. After the
operator is satisfied as to the condition of the
negative, the resistance in the circuit 30 is in-
creased or decreased depending upcn the density
of the negative by manipulation of the proper
switch 88’ whereupon a piece of printing paper
is placed over the negative and the foot treadle
operated to clamp the platen upon the paper. Ac-
tuation of the platen by the treadle effects a
closing of the switch 28 through the medium of
the mechanism 33 in the manner described with
some varticularity above to illuminate the bulbs
18. The switch 28 remains closed until the cam
40 completes one revolution whereupon the switch
is automatically opened and the treadle actuated
by the operator to return the platen to its normal
position. In the event a number of prints are de-
sired of the negative on the screen 16, the opera-
tor merely replaces the paper and again actuates
the treadle without varying the resistance in the
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circuit. Inasmuch as the time of exposure re-
mains constant, it will be readily seen that uni-
formity in the resulting photographs is insured
without any attention on the part of the operator.

While the resistance 87 and number of switches
88" are accurately predetermined so as to com-
pensate for negatives of average variation, never-
theless, provision is made herein for printing
negatives of abnormal density. This is accom-
plished by a separate switch 95 arranged in the
circuit 30 in such a manner as to shunt the re-
sistance 87 as well as the switch 28 when in its
closed position. The switch 95 is positioned on
the printer for convenient manipulation by the
operator and permits the printer to be actuated
in accordance with conventional practice.

What I claim as my invention is:

1. A photoprinter having a movable platen, ac-
tuating means for the platen, means for exposing
a negative including an electrically operated il-
luminating device arranged in a circuit with a
source of electrical energy, a switch in said cir-
cuit for making and breaking the 3ame, means
operable in timed relation to movement of the
platen to its operative position by said actuating
means for closing said switch, and means oper-
able independent of the actuation of said platen
for automatically opening said switch after a pre-
determined interval of time has elapsed.

2. A photoprinter having a movable platen, ac-
tuating means for the platen, means for exposing
a negative including an electrically operated il-
luminating device arranged in a circuit with a
source of electrical energy, a switch in said cir-
cuit for making and breaking the latter and nor-
mally arranged in a position wherein the circuit
is open, a rotatable cam operable in timed rela-
tion to movement of the platen to its operative
Dposition for closing said switch and fashioned to
maintain the switch closed a predetermined in-
terval of time.

3. A photoprinter having a movable platen, ac-
tuating means for the platen, means for expos-
ing a negative including an electrically operated
illuminating device arranged in a circuit with a
source of electrical energy, a switch in said circuit
for making and breaking the same, means for
closing said switch and for automatically open-
ing the same after a predetermined interval of
operation of said illuminating means including a
rotatable cam operatively connected to the
switch, and means for rotating said cam to close
the switch in timed relation to movement of said
platen to its operative position.

4. A photoprinter having a movable platen, ac-
tuating means for the platen, means for exposing
& negative including an electrically operated il-
luminating device arranged in a circuit with a
source of electrical energy, a switch in said cir-
cuit for making and breaking the same, a rotat-
able cam for closing said switch and for auto-
matically opening the same after a predetermined
interval of operation of said illuminating means,
means for rotating said cam including a spring
operatively connected to the actuating means for
sald platen whereby movement of the latter to
its operative position tensions said spring, and
means operable in timed relation to the afore-
said movement of the platen for releasing the
spring to permit rotation of the cam thereby.

5. A photoprinter having a movable platen,
actuating means for the platen, means for ex-
posing a negative including an electrically oper-
ated illuminating device arranged in a circuit
with a source of electrical energy, a switeh in said
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circuit for making and breaking the same, & ro-
tatable cam for closing said switch and for auto-
matically opening the same after a predetermined
interval of operation of said illuminating means,
means for rotating said cam including a spring
having one end fixed and having the opposite end
operatively connected to the actuating means for
the platen whereby movement of the latter to its
operative position tensions said spring, and means
operable in timed relation to movement of the
platen to its operative position for automatically
releasing the spring from the platen actuating
means and for connecting the same to said cam.

6. A photoprinter having a movable platen,
actuating means for the platen, means for ex-
posing a negative including an electrically oper-
ated illuminating device arranged in a circuit
with a source of electrical energy, a switch in
said circuit for making and breaking the same,
mechanism for actuating the switch including a
rotatable shaft, means operable in timed relation
to the movement of said platen to its operative
position for imparting a rotative movement to
the shaft, a rotatable cam, reduction gearing
operatively connecting the shaft to said cam for
retarding rotation of the latter from the former,
and means connecting the cam to said switch
for automatically actuating the latter.

7. A photoprinter having a movable platen,
actuating means for the platen, means for ex-
posing a negative including an electrically oper-
ated illuminating device arranged in a circuit with
a source of electrical energy, a switch in said
circuit for making and breaking the same, a
rotatable shaft, means operable in timed relation
to the movement of the platen to its operative
position for imparting a predetermined rotative
movement to the shaft, a rotatable cam, reduc-
tion gearing operatively connecting the shaft to
the cam for rotating the latter one complete
revolution upon the predetermined rotative move-

5

ment aforesaid of the shaft, and a connection
between the cam and switch for automatically
actuating the latter.

8. A photoprinter having a movable platen,
actuating means for the platen, means for ex-
posing a negative including an electrically oper-
ated illuminating device arranged in a circuit with
a source of electrical energy, a switch in said
circuit for making and breaking the same, a ro-
tatable shaft, a spring encircling the shaft having
one end fixed and having the other end fixed to
a member journaled upon said shaft, a connec-
tion between the latter member and actuating
means for the platen operable upon movement of
the platen to its operative position to tension said
spring, means cperable in timed relation to move-
ment of the platen to its operative position for
releasing the tension on said spring, means for
connecting the spring to said shaft for impart-
ing a predetermined rotative movement to the
latter under the action of the spring, a rotatable
cam, reduction gearing operatively connecting the
rotatable shaft to the cam for rotating the latter
one complete revolution upon the predetermined
rotative movement aforesaid of the shaft, and a
connection between the cam and switch for auto-
matically actuating the latter.

9. A photoprinter having a movable platen,
actuating means for the platen, means for ex-
posing a negative including an electrically oper-
ated illuminating device arranged in a circuit
with a source of elecirical energy, means operable
in dependence upon movement of the platen to
its operative position by said actuating means for
automatically closing the switch, and means op-
erable independent of the actuation of said platen
for automatically opening the switch after a pre-
determined interval of operation of the illuminat-
ing means.

WILILIAM L. POST.

88

90

08

100

108

110

118

120

128

130

10

140

150




