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The present invention relates to timers, and
more particularly to exposure timers for use in
connecticn with photographic printers.

The purpose of such a timer is to provide elec-
trical actuation as weil as synchronous moctor
operaticn for the controis of printer lamps. A
presettable pointer is movable over fthe timer
scale to a position to indicate g desired or pre-
determined time inteval. A self-starting syn-
chronous clock motor is directly connected to and
is adapted to drive a shaft on which a second or
timing pointer is locsely mounied. The timer is
started by momentarily closing a switch of g self-
ensrgizing relay. When the relay is thus ener-
gized, it serves to close a switch in a circuit to
the motor and printer and simultaneously con-
nect the second pointer to the drive shaft. The
presettable pointer carries a switch arranged in
the relay circuit and positionad to be engaged and
cpenied by the second pointer at the completion
of the interval to open the circuit to the relay to
disccnnect the second pointer from the drive
shait and to open the switch to the motor and
printer circuit. Thus the closing of the starting
switch turns on the printer lamp and starts the
timer. At the completion of the predetermined
time, the timer motor is automatically stopped.
and the printer lamps are extinguished.

The present invention has, therefore, as its
principal object, the provision of g timer which
may be adjusted selectively for various time
intervals.

Still another object of the invention is the
provigion of a timer which automatically cuts
off the printing lamps at the expiration of a
predetermined time.

Yet another object of the invention is the pro-
vision of an arrangement for automatically con-
necting the timing pointer to the timing mecha-
nism when the latter is started and for autcmati-
cally disconnecting the pointer when the timing
interval has elapsed.

A further object of the invention is the pro-
vision of an arrangement hy which the moving
timing pointer is utilized to cpen the motor and
printer circuits at the end of the time interval.

And anocther ohject of the invention is the
provision of a timer constructed of few parts of
rugged construetion, and which is accurate, sim-
ple, and highly effective in use.

To these and other ends, the invention resides
in certain improvements and combinations of
parts, all as will be hereinafter more fully de-
scribed, the novel features being pointed out in
the claims at the end of the specification.
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In the drawings:

Fig. 1 is a side view of the timer of the present
invention with the side plate removed, parts in
section, and showing the arrvangement of the
various parts;

Fig. 2 is a front view of the timer showing the
relation of the pressttable pointer and the timing
pointer and the scale plate of the timer;

Fig, 3 is a front view of a porticn of the mech-
anism illustrated in Fig. 1 and taken just behind
the timer scale plate, showing the switch carried
by the presettable pointer and the relation of
the timing pointer thereto as well as a portion
of the drive and return means for the timing
pointer; and

Fig. 4 is a wiring diagram of the electrical
circuits of the timer.

Similar reference numerals throughout the
various views indicate the same parts.

The timer mechanism itself will first be de-
scribed after which the operation of the parts
in the control of the printer lamps will then be
set forth. The timer mechanism is positioned in
a suitable housing which may comprise, for exam-
ple, a bottem or support plate (i, side walls 12,
back and front walls {8 and (4 respectively, and
a top i8. The front wall 14 may be transparent
or may be provided with a transparent section
cr opening {§ through which an annular scale
plate 17 is visible, as best shown in Fig. 2. The
scale plate is mounted on the front ¢4, in any
suitable manner, and is provided with a circular
scale {8 which is divided to represent seconds
of time.

The front wall 14 is provided with an opening
28 in which is positioned a bearing plate 21 for
rotatably supporting a shaft 22, the outer end of
which has secured thereto a manually-operated
control or setting knob 23. The inner end of
shaft 22 has mounted thereon a plate 24 which
carries a presettable pointer 25 adapted to be
moved across the scale 18 to indicate a predeter-
mined or pre-selected time interval, as illustrated
in Fig. 2. The position of pointer 28 is controlled
by the rotation of knolb 23 so that by moving the
knok the pointer may be adjusted to any desired
position on the scale {8 to designate the time
interval of a definite number of seconds. A flat
spring member or disk 2§ is positioned intermedi-
ate knob 23 and the outer end of the bearing 21
to retain the knob and associated parts friction-
ally in any position of adjustment. The operator
may thus set the time of operation of the printer

5 merely by turning the knob to position the pointer
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25, the latter being shown in Fig. 2
to indicate a time of 167 seconds.

A self-starting synechronous electric clock mo-
tor 28 is operatively conneccted to g drive shaft
28 to drive or rotate the latter at a constant and
uniform speed, for exampls ¥% R. P. M, in 2
clockwise direction, as viewed in Fig. 2. Te

ally extending arm 28 is connected te sh fb 2
by means of a pin 3{, or other s*uto,;ﬂe means
so that the arm will rotate as a unit with the ',
shaft 24. One end of arm 3% has journailed
therein o shaft 32 on one end of which is mouni-
ed g disk 3% having a roughened or serrated sur-
face 34, the purpose of which construction will

positioned

be later described. The other end of shaft 3%
carries a pinicn 35 which enzages a large gear
38 loosely mounted on the shaft 25. It will now

be apparent from an inspection of Fig. 3 that i
the shaft 2§ is rotated and the gear 26 is held
stationary, the piuion 3§ will roll around on pe-
riphery of the gear 33. If, however, the shaf
22 is held against rotation, by means to be Ia
descrived, the pinion 35 will be locked tc the
gear 36, and the gear will then rotaie as a unil
with the arm 38 and the pinion will not rotate
relative to the gear.

The right face 8% of the gear
Fig. 1, has mounted therecn a coil spring
one end 28 of which is anchored to a sleeve or
collar 48 carried by gsar 88 while the othzsr end
41 is anchored to a brackst 42 carried by and
extending upwardly from Lhe bottom if, as shown
in Figs. 1 and 3. The collar 48 has secured there-
to a timing pointer £3 of me shape best shown
in Fig. 1 adapted to overlie the scale {8, as hest
shown in Fig. 2. Thus, as the gear 38 is ro-
tated at a coustant speed by the shaft 29, the
pointer #3 will progressively move over the scale
18 to indicate a lapse of the time in seconds.
Such rotation of the gear §8 also serves to wind
up or tension the spring #8. When, however, the
gear 38§ is disconnected from the shaft 28, in a
manner to be later described, the gear is free
and is then rotated in a counter-clockwise direc-
tion, under the action of the tensioned spring 23,
to return the pcinter 48 to an initial or starting
position, such as the ‘“zero” position shown on
the scale {3 in Fig. 2. Thus the pointer 43 will
indicate the lapse of time so long as the gear 2§
is connceted with shaft 29, but when the gear
is disconnected, the pcinter 4% will he automat-
ically returned to the “zero” position In order
to limit such return movement and to bring the
pointer 43 tc the “zero” position, the gear 38 is
provided with an axially-extending pin 44 which

adapted to engage the bracket 42 when the
pointer 43 reaches the “zero” position, thus lim-
iting the movement of the pointer, as will be
apparent from an inspection of Fig. 3.

With the above-described arrangement, the
knob %3 may be rotated to adjust the pointer 25
to the time interval desired, such as 107 seconds
as shown in Fig. 2. Then, when the motor 28 is
started and the gear %8 is connected with drive
shaft 28, the pointer 43 will progressively move
over the scale 18, as is apparent. When, how-
ever, the pointer 43 registers with the preset
pointer 25 to indicate the lapse of the predeter-
mined time, a switech 47 is automatically opened
to stop the motor and to open the circuit to the
printer lamps. The switch 47 comprises a pair
of contacts 48 and &8 carried by the free ends
of a pair of metal strips $§ and 8f, the other
ends of which are mounted in insulating rela-
tion in a block B2 secured to the back of the
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pointer 28 is in a “zero” position, fhe strips 50
and 5i lie just to the left of the lower portion
83 of the pointer £3.

Now as the knob 2§ is rotated in a clockwise
direction to adjust the pointer 25, the switch #1
is similarly rotated so that when the pointer 25
ig, for example, in the position shown in Fig. 2,
the switch 87 will be in the position shown in
Fiz. 3. Now when the gear 356 and timing pointer
48 are roitsted in a cleckwise direction, the lower
end 53 of the pointer £8, at the lapse of the time
interval and when the pointers 25 and 43 regis-
ter, will engage finally with an extension 5§ of
the strip 58 to move the latter to the left,
viewed in Fig. 3, to open the contacts 48 and &5
of the switch 47 to stop the motor and extinguish
the printer lamps as will be presently described.

In ord:r that the opening of the switch &% may
be utilized to stop the motor 28 and turn off the
lights in the printer 57, the various elements are
electrically intercomnected as illustrated in Fig.
4 which shows a pair of lead-in wires 58 and §8
adapted to be connected to an electric circuit to
supply power for the timer. The wires 58 and
53 may, therefore, be broadly considered as a
source of power for the timer mechanism. A
relay 68 has one side connected directly to the
lead-in wire 58 and the other side connected to
wire 8 through a connection §1 in which is po-
sitioned a normally-opensd switch €2. It will
now be apparent that if the switeh 62 is closed,
the relay 88 will be connected to the wires §8 and
54, and will be energized.

s the relay 68 iIs thus energized, the arma-
ture 63 thereof will be drawn inwardly or to the
left, as viewed in Fig. 4 to close a pair of switches
64 and &5, the latter being connected, in turn, by
lead 68 to the normally-closed switch 47 above
mentioned, which, in turn, is connected by lines
67 and 8¢ to the lead-in wire 8. Thus as soon
as the switch 82 is closed, a parallel circuit is es-
tablished through the relay &§, and the switch
62 may be immediately opened, but the circuit
through the relasy will be maintained so long as
switeh 47 remains closed, as wiil be apparent from
an inspection of Fig. 4. The switch 62 need
therefore bz operated only momentarily.

The other switch 64 is connected by a wire 68
to a wire §9 which, in turn, is connected both
to the motor 28 and to the printer 51, as shown
in Fig. 4 to energize the motor and turn on the
printing lamps. A return line 70 connects the
motor to the lead-in'§8, and is, in turn, connected
by a line 7{ to the printer 7. Thus the printer
and the motor are arranged in a parallel rela-
tion but in series with the switch 84 so that the
opening of the latter will disconnect automati-
cally both the motor and printer circuits, as will
be apparent from an inspection of Fig. 4.

Thus, the closing of the switch 62 will start
the motor 28 and turn on the lights of the printer.
In order, however, that the timing may be in
proper relation to the lighting of the printer
lamps, means is provided for connecting the gear
36 to the drive shaft 29 substantially simultane-
ous with the closing of switeh 62. To this end,
a lever 73 is pivoted at 78 to the relay and has
the upper end 15 thereof bifurcated to engage
a collar or sleeve 76 slidably mounted on the
shait 29.

It will be apparent from inspection of Fig. 1
that when the relay &8 is energized by the clos~
ing of switch 82, as mentioned above, the lower
end 17 of lever 73 will be drawn to the left by
the magnet of the relay. Such movement will
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pivot the lever ii & clockwise direction about
its pivot 74 to shift the collar 18 to the right.
A Z-shaped arm 78 has the lower end rigidly
secured to the arm 30 so that the two arms will
rotate as a unit with shaft 29. The upper end
of arm 18 is provided with a member 79 adapted
to engage the serrated surface 34 of disk 33, as
shown in Fig. 1. Thus as the collar 76 is shifted
to the right by lever 183, the arm 78 will be flexed
to the right to bring the member 19 into holding
relation with the disk 33 to lock the latter, as
well as shaft 32 and pinion 35, against rotation.
Such locking serves to connect the gear 36 to the
arm 30 and hence to the shaft 29. Thus the
lever 18, member 19, disk 33, shaft 32 and pin-
ion 35 constitute, in effect, a clutch mechanism
for connecting the gear 36 detachably to the
drive shaft 28 whenever the switch 62 is closed.
When however, the relay 69 is de-energized by
the opening of switch 47, the lever 13 will be
moved in a counterclockwise direction by reason
of the flexible arm 18 to withdraw the member
79 out of holding relation with the serrated sur-
face 34 to unlock the pinion 35. Such unlocking
releases gear 36 and as the latter is now free, it
will rotate in a counter-clockwise direction, as
viewed in Fig. 3, under the action of the spring
38 until the pin 44 engages bracket 42, at which
time the timing pointer 43 has been returned to
its “zero” or initial position as shown in Fig. 2.

Thus the momentary closing of switch 62 serves
to connect or clutch the gear 36 automatically to
the drive shaft 29 so as to rotate the gear and
pointer 43, and also to energize the drive motor
28 and to turn on the printer lishts. As the
relay 60 is self-energizing, by reason of the
switches 65 and 47, the switch 62 need be closed
only momentarily. However, at the completion
of the time interval the timing pointer 43 has
moved into register with the preset pointer 25
so that the end 53 of the pointer 43 would then
open switch 47 to thus de-energize the relay and
to open switch 64 to interrupt or cut off the
motor and printer circuits. Thus the timer may
be preset for a desired or predetermined time
at the completion of which the cireuit to the
printer lamps is interrupted automatically to ex-
tinguish the lamps.

While one embodiment of the invention has
been disclosed, it is to be understood that the in-
ventive idea may be carried out in a number of
ways. This application is, therefore, not to be
limited to the precise details described, but is in-
tended to cover all variations and modifications
thereof formed within the scope of the appended
claims.

I claim:

1. An exposure timer comprising, in combina-
tion, a secale, a presettable pointer movable rela-~
tive to said scale to indicate a predetermined
time interval, a drive shaft, an electric motor
for driving said chaft at a uniform speed, a sec-
ond pointer freely mounted on said shaft, clutch
means for connecting said second pointer in
driven relation with said shaft to move said sec-
ond pointer from an initial position over said
scale at a uniform rate, a switch carried by said
first pointer for controlling the circuit of said
motor, and means controlled by said second
pointer for opening said switch at the comple-
tion of said interval to open the circuit of said
motor to stop the movement of said second
pointer.

2. An exposure timer comprising, in combina-
tion, a scale, g presettable pointer movable rela-
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tive to said scale to indicate a predetermined time
interval, a drive shaft, an electric motor for driv-
ing said shaft at a uniform speed, a second pointer
freely mounted on said shaft, clutch means for
connecting said second pointer in driven relation
with said shaft to move said second pointer from
an initial position over said scale at a uniform
rate, a switch movable with said presettable
pointer for controlling the cireuit of said motor,
means controlled by said second pointer for open-
ing sald switch at the completion of said interval
to open the circuit of said motor to stop the move-
ment of said second peinter and to disengage
said clutch means to disconnect said second point-
er from said shaft, and means to return the dis-
connected pointer to said initial position.

3. An exposure timer comprising, in combina-
tion, a scale, a presettable pointer movable rela-
tive to sald seale to indicate a predetermined time
interval, a drive shaft, an electric motor for driv-
ing said shaft at g uniform speed, a second pointer
freely mounted on said shaft, clutch means for
connecting said second pointer in driven relation
with said shaft to move said second pointer from
an initial position over said scale at a uniform
rate, a relay, means for controlling the circuit of
said motor from said relay, g normally-open,
momentarily-operated switch arranged in the
circuit of said relay so that the momentary clos-
ing of said switch will serve to energize said relay
and simultaneously to operate said controlling
means to close the circuit of said motor, said
switch being then opened upon the closing of the
motor circuit, a normally closed switch adjustable
with said presettable pointer and arranged in the
circuit of said relay and rendered operative upon
the closing of said first switch to complete the
circuit through said relay to retain the motor
circuit in a closed condition, and means controlled
by said second pointer for opening said second
switch at the completion of said interval to open
the circuit of said relay to render said control
means inoperative so as to open the circuit of
said motor to stop the latter.

4. An exposure timer comprising, in combina-
tion, a scale, a presettable pointer movable rela-
tive to said scale to indicate a predetermined time
interval, a drive shaft, an electric motor for driv-
ing said shaft at a uniform speed, a second pointer
freely mounted on said shaft, clutch means in-
cluding a slideable maember on said shaft for con-
necting said second pointer in driven relation
with said shaft to move said second pointer from
an initial position over said scale at s uniform
rate, a relay, a source of power, a normally-open

switch arranged in the circuit of said relay and

momentarily closable to energize said relay, a
pair of switches operatively connected to said
relay and moved te closed position when said relay
is energized, one of said pair of switches being
arranged in the circuit of said motor to connect
the latter to said source of power when said relay
is energized, a normally closed switch adjustable
with said presettable pointer and arranged in
series with the other of said pair of switches and
connected into the circuit of said relay when said
pair of switches are closed to close the circuit
through said relay upon opening of said first
switch, and means controlled by said second
pointer for opening said normally-closed switch
upon the completion of said interval to simultane-
ously open the circuits to said relay and motor.

5. In a photographic apparatus, the combina-~
tion with a photographic printer, of an exXposure
timer, said timer comprising a scale, a presettable
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pointer movable relative to said scale to indicate
o predetermined time interval, drive means in-
cluding a constant-speed electric motor, a second
pointer, a source of power, a relay, a normally-
open switch adapted to be closed momentarily to
connect said relay to said source of power, means
controlled by said relay for connecting said sec-
ond pointer to said drive means, a pair of switches
operatively conneeted to and adapted to be closed
when said relay is connected to said source of
power, one of said switches being arranged in the
circuit of said motor and printer to connect the
motor and printer to said source of power, a nor-
mally-clozsed switch carried by said - presettable
pointer and arranged in series with the other of
said pair and adapted to complete the circuit
through said relay when said first switch is re-
opened, and means controlled by said second
pointer for opening said normally closed switch
at the completion of said interval to open the
cireuit to said motor and printer.

6. In a photographic apparatus, the combina-
tion with a photographic printer, of an exposure
timer, said timer comprising a scale, a presettable
pointer movable relative to said scale to indicate
a predetermined time interval, drive means in-
cluding o constant-speed electric motor, a second
pointer, a scurce of power, & relay, a normally-
opern switch adapted to be closed momentarily to
connect said relay to said source of power, means
controlled by said relay for connecting said sec-
ond pointer to said drive means, a pair of switches
operatively connected to and adapted to be closed
when said reiay is connected to said source of
power, one of said switches being arranged in the
circuit of said motor and printer to connect the
motor and printer to said source of power, a
normaliy closed switch operatively connected to
and movable as & unit with said presettable
pointer and arranged in series with the other of
said pair to maintain the circuit and said relay in
closed position when said first switch is reopened,
and meang movable with said second pointer for
engaging and opening said normally-closed
gwitch at the completion of said interval to open
the circuit to said motor and printer.

7. In & photographic apparatus, the combina-
tion with a photographic printer, of an exposure

smer, said timer comprising, a scale, a preset-
table pointer movable relative to said scale to in-
dicate a predetermined time interval, drive
means including a constant-speed electric motor,
a second pointer, an electric cireuit, a switch for
connecting said cireuit to said motor and printer,
a control circuit in parallel relation to said first
circuit, s relay in said second circuit, means op-
erated by said relay for connecting said second
pointer to said drive means tc be moved thereby,
o normaily-cpen, momentarily-operated switch
adapted to be closed to energize said relay, means
controlied by said relay for closing said first
switch to complete the circuit to said motor and
printer, another switch adapted to be connected
in series with said relay when the latter is ener-
gized, a normally-closed switch carried by and
movable with said presettable pointer and ar-
ranged in ssries with said other switch to com-
plete the circuit through said relay to maintain
the latter operative when said normailly-opsn
switeh is recpened, and means carried by said
second pointer adapted to engage and copen said
nermally-closed switch at the completion of said
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interval to open said other switch to de-energize
said relay to disconnect said second pointer from
said drive means and to open the switch in the
motor and printer ecircuit.

8. In a photographic apparatus, the combina-
tion with a photographic printer, of an exposure
timer comprising a scale, a presettable pointer
adjustable relative to said scale to indicate a pre-
determined time interval, drive means including
an electric motor and a drive shaft connected to
said motor, a gear loosely mounted on said shaft,
a timing pointer connected to said gear for rota-
tion as a unit therewith, a radially extending arm
fixed to said shaft adjacent said gear, a shaft ro-
tatably carried by said arm adjacent the outer
end thereof, a pinion fixed on said second shaft
and meshing with said gear, said pinion being
adapted to roll on said gear when said arm is
moved upon rotation of said first shaft, means
for holding said second shaft against rotation to
iock said pinion to said gear so that the latter
will rotate with said arm to move said timing
pointer over said scale, a switch carried by said
presettable pointer and arranged in the circuit
of said motor, and means on said timing pointer
for opening of said switch at the end of said in-
terval to open the circuit to said motor to stop
the latter.

8. In a photographic apparatus, the combina~-
tion with a photographic printer, of an exposure
timer comprising a scale, a presettable pointer
adjustable relative to said scale to indicate a
predetermined time interval, drive means in-
cluding an electric motor and a drive shaft con-
nected to said motor, a gear loosely mounted on
said shaft, a collar carried by said gear, a tim-
ing pointer connected to said collar for move-
mert as a unit with said gear, a radially extend-
ing arm fixed to said drive shaft adjacent said

-, gear, a shaft journaled in said arm adjacent the

outer end thereof, a pinion fixed to said second
shaft and engaging said gear for rolling move-
ment thereon, a disk fixed to said second shaft,
means controlled by the starting of said motor
for engaging said disk to hold said second shaft
against rotation relative to said arm to lock said
pinion to said gear so that the latter and said
timing pointer will rotate as a unit with said
arm to move said timing pointer over said scale,
2 switeh mounted on said presettable pointer and
arrenged in the circuit of said motor, means on
said timing pointer for engaging and opening
said switch at the end of said interval, means
operative upon the opening of said switch for re-

. leasing said disk to unlock said pinion from said

gear to disconnect the latter and said timing
pointer from said arm, and means for returning
the disconnected timing pointer to an initial
position.
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