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5 Claims,

This invention relates to photography, and more
cspecially to the timing of exposures during pho-
tographic printing and the like. The purpose
of the invention is to eliminate calculations and
practically all estimates in determining the nec-
essary length of exposure of light sensitive ma-
terial in making photographic prints, for exam-
ple, contact prints and enlargements, and in
making photo-engraving plates and in duplicat-
ing negatives.

To this end, I provide a novel test frame in
which a test print may be made from the
selected negative. This printing frame includes
mechanism which not only automatically con-
trols the printing lamp, but also automatically
exposes the test print in calibrated gradations
from under-exposed through correct exposure to
over-exposed, so that upon development of the

" test print the correctly exposed portion may
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readily be determined by visual observation, and
identified by a calibration mark, and thereafter
any desired number of correctly exposed prints of
the particular hnegative involved may be printed
under the automatic control of the test frame
mechanism,

Among the factors which normally-enter into
the calculations necessary in making a photo-
graphic enlargement, and which may be disre-
garded are: (1) the brightness of the enlarging
lamp; (2) the distance from the lamp to thé
casel on which the photographic paper is placed;
(3) the average density of the negative: (4) the
speed and other characteristics of the emulsion
of the particular photographic paper: (5) the
strength and temperature of the developing
bath; and (6) the actual length in seconds of
€xposure required to. give a satisfactory print.
Some of these factors do not exist in the case
of centact prints.

From the foregoing it will be observed that

the correct time of exposure, which is related

to all of the above-itemized variables, is de-
termined by means of this invention without it
being necessary for the operator {0 know how
long, in seconds, or in any other time units,
the correct exposure may be. Thus in connec-
tion with the actual timing of the print no clock
is required, and a mere novice can, from the
first, make entirely satisfactory prints from dif-
ferent types of negatives, or negatives of differ-
ent density. .

Referring to the drawings: :

Fig. 1 is a plan view of the printing frame
portion of the exposure timer constructed ac-
cording ¢ and embodying my invention, the cov-

(CL 95—.0)

er having been removed to illustrate the oper-
ating mechanism;

Fig. 2 is a vertical cross-sectional view in ele~
vation of the device of Fig. 1, taken across lin®
2—2; 8

Fig. 3 is a longitudinal elevational view of the
device of Fig. 1 along the line 3—3 of Fig. 1;

Fig. 4 shows & modified form of test frame
also constructed according to and embodying
my invention, generally similar to the form of 1
Fig. 1, but including an alternative form of ac-
tuating mechanism;

Fig. 5 is a cross-sectional view of the device
of PFig, 4, taken along the line 5—5 of Fig. 4;

Fig. 6 shows a circuit diagram of the electri-
cal connections forming a part of the present
invention;

Fig. 7 is a perspective view of a conventional
photographic enlarging device with a-test frame
constructed in accordance with my invention in -
place ready to make a test strip;

Fig. 8 is a side view of the machine of Pig. 6
as arranged tc make an enlargement with the
length of exposure automatically controlled; and

Fig. 9 is a diagrammatic illustration of a frag- of
ment of a test strip printed in the device of this
invention. ‘

The device of my invention indicateg gener-
ally by reference numeral {, comprises a hollow
member of rectangular shape and having a rec-
tangular opening in the center. I have shown
a rectangular frame for illustrative purposes but
the frame may be of other shapes, 1. e., a right-
angle, and the opening, instead of being rectan-
gular, as shown, may be the space between the
reaches of the arms forming the frame. The
frame may be made of any suitable material,
such as sheet metal or the like. Tn one embodi-
ment of the device, the outside dimensions of
the frame were about 6x8 inches ang the di-
mensions of the opening were about 2x6 inches.
In the rectangular opening a. piece of trans-
parent glass 2 is secured, and provision is made

_for inserting, and suitable means for holding,
a strip of light sensitive material, as paper, un-
derneath the glass 2.

Referring now to the form of invention il-
lustrated in Fig. 1, it is seen that the glass 2 has
engraved along each longitudinal margin there-
of a row of opaque numbered calibrations, 3 and
4, painted or otherwise formed with opaque ma-
terial. The rows of calibrations on glass 2,
shown at 3, 4, may be so disposed with respect
to the test strip of light sensitive material that
the same are photographically printed on the
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test strip. However, the row of numbered cali-
brations 4 need not necessarily be arranged to

print on the test sfrip, but may be marked on .

the cover of the device, for example, as will be
more clear as the description proceeds. The
test strip, although hereinafter referred to as
“paper™, could, of course, be of any desired
material having & photosensitive surface.

~ Beneath the cover § (Fig. 2) a flat plate or
slide member 6, preferably of metal, is arranged

to move in and out of the frame parallel to the .

glass and between the source of light and the
paper so as to prevent the passage of lights
through the frame opening to the photosensitive
paper disposed beneath when the slide 6 is com-
pletely closed. The slide 6 is opened by draw-
ing out the arm 7 by means of finger-hook 8

which causes an upturned lug 9 on the arm to -

bear against and engage the end of the slide
and thus draw the slide € out along with arm 1.
Along the recessed edge of arm T are cut or
otherwise formed a row of uniformly sized teeth
forming a rack {3, which engages a pinion 14
of a clockwork mechanism {5 enclosed within
one side of the hollow frame {. When arm 7 is
withdrawn from the frame, carrying its compo-
nent rack {3, pinion {4 is revolved and the clock-
work mechanism is thereby wound up, thus pro-
viding power to close the slide 6 automatically

at a predetermined ra.te upon operation of the .

release 12,

The clockwork motor {5 includes rack and pin-
ion 18, {4 just referred to, the clock-spring {6,
an escapement wheel {7, and the necessary gear
train in between. This gear train is shown more

.+ Glearly in Fig. 3. Extending from escapement {8

is a pendulum comprising a pendulum shaft i9
‘near the far end of which is a pendulum weight
20. The rate of oscillation of this pendulum con-
trols the speed of operation of the clockwork mo-
tor, and thus controls the rate at which slide &
moves between the glass 2 and the photosensitive
paper disposed beneath the glass.. The greater
the amplitude of oscillation of pendulum weight
29, the more slowly the motor runs. Hence to
control the speed of the shutter; a striker 21 is
secured to the end of pendulum shaft 19, and

-two spaced-apart fingers 22 are arranged to limit

the movement of striker 2{ therebetween. These
fingers may conveniently be of light spring metal,

" the inturned ends of which normally spring apart.

A manual adjusting device is provided to force
the fingers 21, 22 together so as tc adjust the
spacing between the ends thereof. This adjust-

ing device is more clearly shown in Fig. 2 and .

comprises a control kneb 22 mounted outside
and above the cover § and which when rotated

. serves to rotate wings 24, thus- pressing spring
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fingers 22 closer and closer together progressive-
ly, to decrease the spacing between:them. = Al-
ternatively, the spring fingers may. be arranged
so as normally to touch each other, and a cam
provided between them to separate them further

-as it is rotated by knob 238. In order that the
winding operation and the, driving operation of .

the spring motor may be independent even though
the mechanism be interconnected through the
rack and pinion, a ratchet 25 (Fig. 3) is pro-
vided between pinion 14 and the remainder of the
clockwork mechanism. .

In order that the electric circuit, Wthh Would
usually control a printing lamp, may be inter-
connected with the shutfer-operating mechanism,
an electric switch 33 is disposed ‘and secured
within the frame { so that a spring-pressed switch

-short arm 98 of {rip member {1.

2,212,834

button 32 normally hoelds the switch open when
the button is released. Inthe position shown in
Fig. 1 the switch button 34 has been pressed in
by release arm {2 so as to close the electric cir-
cuit.

Release lever 12 extends across and beyond the
frame from the point where it is pivoted on pin
35. Beyond pin 35, arm {2 is bent substantially
a} 90° to form a short arm 98. Af the extremity
of the short arm a wedge point 36 is formedto 1
bear against the lower end of pendulum spring
19 adjacent the point of attachment to escape- .
ment 18 Also fastened to the short arm 968 of
release lever {2 is an extension piece 92 formed
to provide an inwardly bent detent 37 to engage &
one of the star-shaped teeth of escapement wheel
17, simultaneously with the engagement of spring
19 by wedge point 36. When release lever 12 is -
in the position of Fig. 1, the detent 37 and the
wedge point 36 are disengaged, but when the le- €
ver {2 is moved backward against the direction
of the arrow in Fig. 1, wedge point 36 bears
against and prevents pendulum spring 19 from.
oscillating, and detent 37 moves between the teeth -
of and locks escapment wheel (7 against turn-. 8
ing, and thus locks the entire clockwork mech-
anism. Such locking, however, does not prevent
arm 7T from being drawn out to wind up the mo- ‘
tor and “set” the shutter. . ~

Trip member {{ is disposed within. the fore-- &
part of frame { underneath slide 6 and lever {2
to a pivot 38 at which point it is bent at sub- "
stantially 80° to form a short arm 94 having a
notched end 39. This notched end cooperates
with & downturned lug 48 on the side of release~d
lever §2. ZLug 40 is held in notch 38 by means

" of a wire spring 68 which is looped around pin -

88, one of its ends being hooked over lever iz
and the other of its ends being hooked over the
Hence; while 4
plate or slide & is automatically closing, tripping
member i1, lever {2 and switch 33 are locked in
the position shown. However, at the instant the -
slide is closed a downturned lug {0 on the left-
hand end of the shutter (as seen i Fig.-1) bears’
against and engages the end of the long arm of
trip member ! moving it slightly to the rlght
(as shown), thus allowing lug 48 to slip out:-‘of
‘notch 38, whereby release lever 2 is caused to
move against the direction of the atrow by the 't
combined action of spring 83 and the. sp¥ing
pressure behind switch bution 34. This move-
ment of release lever {2 simultaneously opens the
electric switch 33 and the eleciric circuit con-
nected thereto, and causes detent 37 .6 lock es- ¢
capement wheel 17 and simult aneously causes the
wedge point 38 to engage pendulum spmmT §9:

With the mechanism in the relative “(locked
position last described, Tug 48 will be ca‘used t_
rest on release lever {2 at 2 point near: ‘the An-.
side bend of the lever and will remain. there 1
der the pressure of spring 8. Therefore, whxl
the slide is being opened by drawing out the ar
7 the clockwork mechanism remains in’ its.loc
position due to the engagement with arm-80.
switch 33 remsins in its open position.  For. th1
reason slide & will remain stationary at any pomt
to which it mAy be withdrawn from frame §
and will not begin to close until release lever 2.
is moved to notch 39 by pressuy e in. the dlrectlon
of the arrow.

" A fegture of the present 1nvent10n whlch is of
considerable Dractical importanee is a mechanism
whereby the travel of- the siide 6§ as- it closes

. may be madeeither contmuous -Or mtermttent
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at the discretion of the operator. 'To this end
the slide is mounted so as to move s short dis-
tance toward and away from the edge of arm 7
on & longitudinal guide shelf &6 formed along
the inside edge of arm 7. To restritt the move-
ment of the slide, it is secured to arm 7 by means
of two parallel links 27 one end of each of which
is pinned to the shutter, and the other end of
each of which is pinned to the slide. The pins
96, 88 are arranged in pairs on lines which are
parallel to the edge of the slide and to the edze
of the arm, in order to assure permanent par-
allelism between the slide and the arm. Along
the longitudinal edge of slide 8, remote from arm
7, saw-teeth 28 are cut so as to have a pitch
which corresponds to the spacing of the calibra-
tions 3 and 4. Slide 8 and arm 7 are also con-
nected by a curved wire spring 2§, as shown in
Pig, 1.

Adjacent the row of teeth 28 is a pawl 82
pivoted on a pin 87. This pawl Is urged in the
direction of teeth 28 by a wire spring 68 which
Is looped around pin 87. One end of spring 65
vresses the pawl in the direction of teeth 28 and
the other end of the spring presses against the
edge of lever 30, which is also pivoted on pin 57.
Lever 80 is pivoted with sufficient friction to
hold it in any adjusted position; while pawl 32
swings freely on pin 87. An extension of lever
80 beyond pln 87 carries an upturned lug 381
which engages pawl 32 when lever &% is movad
in the direction of the arrow. Thig operation
will disengage pawl 32 from teeth 20; whereas
moving lever 30 in the direction agelnst the
arrow releases pawl 32 {o cooperate with teeth
28. Therefore, when arm 30 has been moved
against the direction of the arrow, as shown
in Fig. 1, pawl 32 engages one of teeth 23, thus
holding the slide stationary while slide 7 proceeds
to close at'a steady rate. As the angle of parsliel
arms 27 departs morezand more from 90° with
the edge of the slide, the slide is moved sideways
over the surface of guide shelf 28 progressively
toward arm 7, until the engaged tooth is disen-
gaged from pawl 32, and the slide is jumped
forward until it is engaged by pawl 32 being

spring vressed against the next tooth by the

resiliency of wire spring 28. Thereafter, as long
as the slide § and arm 7 continue to move to-

-ward their closed position the motion of the

slide 6 will be intermittent, viz., the shutier will
move towards closed position in jumps of one
tooth each. The result of this intermittent mo-
tion is to expose the photo-sensitive paper in
areas of discernible width, namely, a strip the
full width of the sheet equal to the pitch of
teeth 28, such areas being substantially uni-
formly exposed for progressively different lengths
of time. On the other hand, when lever 3§ is
moved in the direction of the arrow of Pig. 1,
lug 8! draws pawl 22 away from and out of
engagement with teeth 28, in which event the
clockwork motor {5 will close slide & at g steady
or continuous rate. In either case, i. e., continu-
ous or intermittent motion, the rate of closure
of the shutter is predetermined by adjustment
of control knob 23.

In Figs. 4 and 5, a modified form of test frame
also constructed according to and embodying my
invention as illustrated. Basically, the general
arrangement of this form is similar to that
illustrated in Pigs. 1, 2 and 3, corresponding
parts being designated by the same reference

- numerals in each case, the main difference being

in the specific nature of the mechanism. As

3

before, the device comprises a hollow rectangular
member having & central opening of generally
rectangular shape in which is placed preferably
& glass 2 carrying numbered graduations 3 and
4. A similar slide member 6 is likewise arranged
to move parallel to the glass and is drawn out

by an arm 7 having a finger-hook 8. The slide § is

attached to arm 7 by means of parallel links 27
and a wire spring 29 as before. The mechanism
by which the slide § may be caused to close either
in a continuous or in an intermittent motion,
as preferred, may be identical with that above
described. In this form of my invention, a clock-
work mechanism {5 is also provided, but in this
instance the escapement is not contrelled by an
escapement wheel, an escapement and a pendu-
lum, but by a governor 41. Although this gover-
nor may take any one of several well known
forms, the governor illustrated comprises a thin,
circular box 44 within which rotates a wheel
connected to the gear chain of the motor. This
box is filled with a viscous liguid, such as heavy
oil, through a filling hole 42 closed by cap 43.
The braking effect of this type of governor de-
pends upon the viscosity of the contained fuid,
and hence the operation speed of the motor can
be adjusted by chsnging the viscosity by intro-
ducing a small amount of more or less viscous
fluid through the hole 42. Different forms of
governors will, of course, have different means
for adjustment appropriate thereto.

The motor mechanism is locked and releassd
by means of release lever 12 terminating af cne
end in a destent 37 which locks the motor when
1t engages a tooth of an adjacent gear wheel.
This release lever is pivoted on pin 35, on the

V3N

_opvosite side of the frame from the motor mech-

anism, where after bending approximately 90°,
it -continues along the side of the frame to co-
operate with an eleciric switch 28. This switch
may be of the tumbler or snap switch type which
opens and closes by 2 snap action through the
medium of two coil springs 45 and 45. Spring
4% actuates a contact arm 47, and spring 43 pro-
vides a snap action to the control knob 48. Con-
trol knob 48, which is preferably mounted on the
outside of the frame for easy access, 1s provided
with a latch 48 shaped to engage the end 50
of a frigger bar 5i. Xnob 52 is secured to a
rod 83 which may be screwed in or out of a
threaded socket 33 provided on arm 7. By thus
screwing-rod 33 in or out of its socket an adjust-
ment is provided for knob 52 whereby the timing
of the release mechanism may be set as desired
in relation to the closing of the shutter,

When the closing slide member § reaches its
final, closed position, knob 52 strikes trip member
I¥ which in turn moves trigger bar 5! inwardly,
releasing latch 49 and allowing control knob 48
to move outwardly under the tension of spring
46. Upon release of control knob 48, as above
described, the switch mechanism snaps open and
contact arm 47 striking against the end 55 of
release lever {2 presses it inwardly against the
tension of leaf spring 58. This mevement in
turn causes detent 37 at the other end of lever
2 to engage a tooth of the adjacent gear wheel
and lock the motor, and simultaneously, causes
the electric circuit connected by lead wire 57
to the printing lamp to be opened.

From the foregoing description it will be seen
that in the embodiment of Fig, 4 the electric
switch is automatically opened at the instant
the shutter is closed; and the clockwork mech-
anism is locked whenever the switch is: open,
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65 §0 is then turned to “Off.”

£
but is released upon manual closure of the switch.
Therefore, when the slide is drawn out to any

- position it will be locked there, 'and will be

released immediately upon closure of the switch

8% by pressure on control knob 48 in the direction

of the arrow.
The electrical circuiit arrangement which would
usually beemployed in connection with the pres-
ent invention is illustrated in the circuit diagram

10 of Fig. 6 where the test frame is represented by
.- numeral f§,

and the automatically operated
switch by numeral 33. An auxiliary switch de-
vice 58 is also provided to facilitate the use'cf the
invention. This auziliary device comprises a

I housing in which a snap switch is. concealed,

there being a control knob for the switch operable
* on the outside and conveniently marked with
“On” and “Offi” positions. This switch device
.may be permanently connected by a fexible wire

%?ifo of convenient length to the test frame proper,

* and by another fiexible wire to a connection plug
58 suitable for insertion. in a standard eleciric
"power receptacle. On one end or side of this

switch device 58 is a receptacle adapted to receive -
] % a standard electric attachment plug which por-

mally would be connected by 2 flexible wire lead
to a printing lamp or enlarging machine, It will,
therefore, be seen that to employ the present in-
vention no permeanent changes in wiring need be

80 made, the only requirement being that the elec-

tric attachment plug which normally is connected
“to the printing lamp or enlarging machine is
simply plugged into the auxiliary switch device,
and the attachment plug which is connected to

5 the switch device is inserted in an electric power
‘After this has been done, the-above--.
described test frame mechanism, including elec- .

receptacle.

tric switch 88, will automatically control. the
‘printing or enlerging machine lamp when the

-40 electric switch 86 in device 58 is open, as shown
in Fig. 6. With switch 80 in the open position,"

" the indication tpereon should read “On.” On fhe

other hand when. switch 68 reads “Off,” it will be -
- electrically closed, and the test frame in accord-.
-45 ance with the present invention will not operate-

the printing lamp 61, in which event'it may be

' manually operated as Usual by a separate switch

as at 62. ) ‘
Operation

The operation of the timing device in accord-

" “ane& with my- invention may most conveniently

. be described in connection with Figs. 7,.8 and 9.

‘Although, as first stated, the present invention
is applicable to various photographic uses, it

58 presently appears to be most useful in connection

‘with photographic enlarging; so for that reason
the operation of the device will be described in
connection with an enlarging machine. The op-
eration of my device for contact printing as well

60 a5 for other uses will then be obvious to those

skilled in the art.. .

The lamp of the enlarging machine is first con-
nected to the auxiliary switch device 58 as de-
scribed in connection with Fig. 6, and the switch
The printing lamp in
the enlarger may then be illuminated by closing
switch 62, and a selected negative placed in the

- machine and focused in accordance with usual -

" practice.. The test frame { is then placed on

"2 easel 84 in such position that a representatively

_‘exposed portion of the projected imrage will fall
on the glass 2 in the rectangular opehing in the
. test frame. The printing lamp is eh switched
- off by switch §2 and a strip. of \ijhotosensmve
5. p@}; (not- shown) is _placed beneath the test

2,212,884
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frame under the rectangular opening in frame §.
This strip of photosensifive paper should be of
the same sensitivity grade as will be used in mak-
ing the final print. Arm 7 is then drawn all the
way cut, in which position it will be automatically

locked as previously described; and switches 62.

and 80 should be switched to the “On” position.

in the direction of the arrow, the printing Iamp
will be illuminated simultaneously with the re-
lease of the slide. Assuming that lever 38 has
been sef for intermittent operation of the slide 8§,
the closing movement of the shutter will then
cause the photosensitive paper to ke exposed suc-
cessively less and less along its length, the time
of exposure preferably consuming an exposure
range from over-exposure fc under-exposure.
At the instant the slide § completes its movement
to entirely cover the test strip paper within or
underneath the.frame, the printing lamp will
automatically be extinguished, after which the
strip may be removed from the test frame and de-
veloped for a standard length of time in the de-
veloping bath which is expected to be used for the
final prints. ‘
show, in addition %o other .things, whether- the

tensioning adjustment of knob 23 (which need be .

only approximate) was correct, whether a grade

Inspection of this test strip will !

If release lever 12 of the test frame is then pressed. -

of photosensitive paper correct for the particular -

negative used has been selected, and if the grade
wes incorrect whether a harder or softer grade
should be used.

Development of the test strip exposed in ac-
cordance with the foregoing procedure will pro-

“duce @ test strip of the nature represented in Fig.

9 wherein -calibration numbers identify certain
areas of progressively different densities. By di-
rect visual inspection of this developed test sirip
the ares correctly exposed may thereupon im-

- -mediately be ascertained.-For the purpose of‘
filustration it may be- assumed that the ares

designated by calibration nuinber 14 is chosen.
(As previously ‘described the cahbratlon numbers

3 will be photographically printed on the test -
" strip. The ‘¢éalibration numbers § may or may

not be printed on the test strip, as will later be
explained.)

Test frame | may now be removed from easel 84 '

89

40

45

without disturbing the electrical connections. A -

sheet of photographic paper of ‘suitable size for
the enlargement should nnext be placed on the
easel, as shown at 88, Fig. 8, after which the arm

7 should be withdrawn until the end of slide mem-
ber 6 is opposite calibration mark 14 of the row
of “calibration numbers 4. The end of shutter
6 thus functions as.an index cooperating with the
calibrations. Then, when it is desired that a cor-
rectly timed exposure be made, it is necessary
merely to press release 12 (Fig. 1) on the test.

frame, which operation will simultaneously il-

Juminate the printing lamp and release the slide
of the test frame. During its travel from cali-
bration number .14, of calibrations 3, to closed
position, at the end of the test strip, the shutter
will automatically expose the enlargement for

area was exposed on the test print, because the
moving shutter traverses the same distance at the
same rate of speed in both cases. To this end,

- the two rows. of calibrations should, of course,

be laid out on the.same scale. Calibrations &
which are arranged to read in the opposite direc-
tion from calibrations 38, need not be printed on
the test strip-because they are ordinarily em-
ployed -only ‘in timing the print. Thus it will

50 -
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be understood that a correct exposure will be

given the enlargement or other print, without
‘its being necessary that the operator be aware

of how long, in seconds, for example, that ex-
posure may be. It will also be clear that as
many similar prints as required may be made by
automatically controlling the exposure time
through the simple expedient of drawing the
shutter of the test frame out to the selected cali-
bation number and releasing it, for each duplicate
print. )

In reference to the test strip the term “area”
is intended to include any portion or location
on the test strip which may be selected as repre-
senting a degree of exposure, regardless of
whether the test strip was exposed with con-
tinuous motion or with intermittent motion of
the shutter. It should further be understood, in
regard to the graduated exposure of the test strip,
that it is immaterial whether the photosensitive
paper remains stationary while the shutter
moves, whether the paper moves while the ob-
scuring slide remains stationary or whether they
both move simultaneously; the same result being
achieved in any case, provided there be relative
movement of the paper and slide, or the equiv-
alent. Similarly, although for simplicity the test
frame has been shown as including a rectan-
gular opening substantially in the center thereof,
the frame may be constructed with one end (as
for example the left end, looking at Fig. 1) en-
larged sufficiently to cover slide 6 and arm 7
even when the arm is fully extended, thus pro-
viding a complete enclosure for all of the mech-
anism to protect it from dust and injury. In
such event the finger-hook 8 may extend through
a suitable slot in the cover.

It will also be‘evident that various other modi-
fications of the mechanism described may readily
be devised by those skilled in the art without de-
parting from the scope of the present invention.

1 claim:

1. In combination, an exposure timer com-
prising a frame, an opening therein, a slide mem-
ber mounted in said frame for reciprocating
movement over said opening, the slide normasally
covering said opening, means {o withdraw the
slide from the frame to uncover the opening,
means to lock the slide in the withdrawn posi-
tion, slide lock release means, means to cause
the slide to move back into the frame sutomati-
cally upon release thereof to overlie the opening,
and means to govern the speed of the return
movement, a light source, and an electric switch
actuatable by the release means and also by the
closure of said slide, said switch being connected
to and controlling the light source, whereby op-
eration of the release means .closes the circuit

with the light source and closing of the slide

opens said circuit,

2. In combination, an exposure timer compris-
ing a frame, an opening therein, a manually
withdrawable slide member mounted in said
frame for reciprocating movement over said
opening, the slide normally covering said open-
ing, means to lock the slide in the withdrawn
position, slide lock release means, and means to

m
P
cause the slide to move back into the frame upon
release thereof to overlie the opening, means to
govern the speed of the return movement, a
printing light source, control means automatical-
ly actuated simultaneously with the release
means and with the complete return into the
frame of the slide, and coupling means connect-
ing said control means to the printing light
source whereby sald light source is automatically
energized simultaneously with the release of said
slide and deenergized with the complete return
of said slide into the frame.

3. An exposure timer comprising a frame, an
opening therein, a slide member mounted in said
frame for reciprocating movement over said
opening, the slide normally covering said open-
ing, means to withdraw the slide from the frame
to uncover the opening, means to lock the slide
in the withdrawn position, slide lock release
means, means to cause the slide to move back
into the frame at a predetermined rate of speed
upon release thereof to overlie the opening, means
to cause intermittent movement of the slide upon
return thereof and means to govern the speed of
the return movement. ]

4. An exposure timer comprising a2 frame, an
opening therein, a slide member mounted in said
frame for reciprocating movement over said
opening, the slide normally covering ssid open-
ing, means to withdraw the slide from the frame
to uncover the opening, means to lock the slide
in the withdrawn position, slide lock release
means, means to cause the slide to move back
into the frame at & predetermined rate of speed
automatically upon release thereof to overlie the
opening, means to cause intermittent movement
of the slide during return thereof, means to dis-

engage said last named means to cause con-

tinuous movement of the slide during the return

thereof, and mesans to govern the speed of the &

return movement.
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5. An exposure timer comprising 2 frame, sn

opening therein, o slide member mounted in said
frame for reciprocating movement over said
opening, the slide normelly covering said open-
ing, means to withdraw the slide from the frame
to uncover the opening comprising an extending
member connected to said slide, means o lock
the slide in the withdrawn position, slide re-
lease means, means to cause the slide to move
back into the frame gutomaticelly a2t & prede-
termined rate of spesd, upon release thereof to
overlie the opening, which means.comprise an ac-
tuating motor coupled to said slide, a plurality of
parallel arms each pivoted at one end to said
shutter and at the other end to said extending
member, a spring coupling said slide to said ex-
tending member, teeth along an edge of the slide
parallel to the direction of longitudinal motion
theéreof and opposite to said extending member,
and a pawl mounted within the frame cooper-
ating with said teeth whereby the longitudinal
movement of said slide is intermittent, and
means to vary the rate of speed of the return

movement.
CHARLES KALISH,
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