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The present invention relates in general to a
switching mechanism and more paltlcularly to
switches adapted for use in tumng apparatus

One object of the invention is to provide a
51mp1e and p051t1ve drop off cam type switch
mechanism in which a smg1e cam is capable of

providing an abrupt drop-off actmn of its cam

followel ypon movement in one direction and
is also capable of hftlng its cam follower upon
movement in the opposite direction,

A furthel object of the 1nvent1on is the pro-
vision of a swmchmg mechanism which is simple
and positive in construction and Whlch provides a
plurahty of swxuchlng operations in a predeter-
mined sequence.

Other objects of the invention will appear from
the following description and the appended
clalms

For a full disclosure of the invention, reference
is made to the following detailed deseription and
to the accompanying drawings in which:

Pig. 1 is an external front view of a timer em-
bodying the invention;

Pig. 2 is a side view partly in section of the
tlmer shown in Fig. 1;

Figs, 3, 4, 5 and 6 show the switch blades and
cams in different positions assumed during op-
eration

Fig. 7 is a perspective view of a portion of the
switch blade assembly;

Fig. 8 is an exploded view of the cam shaft
assembly;

Fig. 9 is a perspective view showing the rear
section of the cam shaft, and,

Fig. 10 is a wiring diagram illustrating one
application of the invention.

Referring to Figs. 1 and 2, reference character
i indicates a case section to which are secured
motor mounting studs 2 and 3 which support a
synchronous motor comprising a field core and
coil assembly 4 and a gear train barrel 5. =x-
tending from the front of the gear train barrel
and through the front of the case is a final shaft
8 which carries a hub 7. This hub is provided
with a shoulder at its front end and carries a
dial 8 and an operating finger member 8. The
dial 8 and finger member 8 are pressed againsh
the shoulder of the hub by a spring clip 0. This
arrangement provides a slip friction drive for
the dial and finger member by the hub. It also
brovides a slip frictional engagement between
the dial and finger member so that these parts
may be relatively adjusted. The finger member
is provided with a rearwardly extending pin I
and the dial is provided with a rearwardly extend-
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ing pin {2. The function of these pins will ap-
bear as this description proceeds.

Located inside the ease is a switch mounting
plate 13. This plate may be secured to the case
by means of screws 14 and spacers 15. The case
and switch plate serve as bearings for a cam shaft
16, this shaft extending through the case and
carrying a pointer 17 which operates the switch
mechanism and indicates the position of such
mechanism.

Referring to Fig. 3 the switch mounting plate (3
carries a bracket 18 which is generally U-shaped,
having an out-turned blade carrying portion 9
and a lead terminal portion 20. This bracket
carries a switch blade or cam follower 21, an in-
termediate switch blade 22 and an outer switch
blade 23, As shown more clearly in Fig. 7, the
cam follower blade is provided with an offset
portion 24 and an out-turned portion 25. This
out-turned portion is provided with an opening
26 through which the ends of blades 22 and 23
extend. This provides a lost motion connection
between the eam follower blade and the switch
blades. The switch blade 23 carries a contact 27
which cooperates with a stationary contact 28
mounted on a bracket 29 which is similar to the
bracket 18. The switch blads 22 is adapted to
engage a pin 30 which extends through the
mounting plate 3. The switch blade 21 carries
a contact 31 which eooperates with a contact 32
carried by a cam follower 33 which is pivoted
to the mounting plate at 34. 'This cam follower
is biased downwardly by means of a U-shaped
spring member 35 secured to a post 36 carried by
the mounting plate.

Referring to Fig. 2, the cam shaft 16 is pro-
vided with a shoulder 37 which bears against the
inside of the case. This shaft is also provided
with a shoulder 38 bearing against the plate (3.
A reduced portion 39 of the shaft extends into a
hole in the plate 13. The cam shaft is thus main-
tained between the case and the plate i3 by
means of the two shoulders. The cam shaft {6
also includes a reduced portion 49 provided with
a key 41, (This construction is shown more
clearly in ¥ig. 9.3 The cam shaft supports cams
42 and 43. The cam 43 is provided with an open-
ing 44 which fits tightly on the cam shaft. The
cam 42 is provided with an opening 45 which
fits loosely on the cam shaft, this opening hav-
ing a section €8 which is considerably larger than
the key &1 on the shaft. This arrangement pro~
vides a lost metion drive between the eam 42 and
the shaft. It will be noted that the cam 42 is
held in place on the shaft hetween the cam 43
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and a shoulder 47. In assembly, the cam 43 is
pressed on the shaft so as to provide a slight
clearance for the cam 42 so as to allow cam 42
to ride freely on the shaft.

'The specific application of the embodiment of
the invention shown is to control a photographic
enlarger and name printer. In this type of ap-
paratus it is desired to operate the enlarger for
periods of adjustable duration. Approximately
1% seconds before the enlarger is turned off the
name printer should be turned on, the name
printer and enlarger being turned off simulta-
neously at the end of the timing period. Fig, 10
shows the wiring diagram employed for obtain-
ing this function. As shown in this figure, the
contact 28 is connected directly to one terminal of
an appliance plug 48. The other side of the ap-
rpliance plug is connected to a receptacle 49 for
the enlarger, and also to an appliance receptacle
58 for the name printer. This line is also con-
nected to cne side of the timing motor 4. The
other side of the name printer receptacle 50 is
connected to the cam follower 33 while ths other
side of the eunlarger receptacle 43 is connected
to the bracket {8 supporting the three switch
blades. The pin 30 is connected to the other side
of the timing motor. The circuits for the various
devices will be traced in the explanation of op-
eration.

Operation

With the parts in the positions shown in Pigs.
1 and 3 the deviece is in the “off”’ position. At this
time the pointer 17 points to the word “Off” on
the front of the case. 1In this position contacts 27
and 28 are open, the switch blade 22 is engaged
with the pin 2¢ and the contacts 3f and 32 are
closed. For operating the device the operator sets
the finger member 9 on the dial for the timing
desired. The operator then rotates the finger
member in a clockwise direction until the pin
{1 strikes the shaft i§. As the pin (i approaches
the shaft {8, it engages a cam section 51 on the
pointer causing the pointer to revolve the shaft
I8 in a counterclockwise direction to the “on”
position. During the initial portion of the stroke
the cam 42 remains stationary as the key 41 on
the shaft is not engaged with the end of open-
ing 46 in the cam. HHowever, the cam 43 is fixed
on the shaft and revolves immediately. This
cam is provided with a drop off section 52 which
slips under the cam follower 33 as appears in
Fig. 4.

It will he noted that the cam 42 is provided
with a raised portion 53 and a recessed portion
54 which are joined by a sloping portion 55. As
cam 42 rotates counterclockwise, the inclined
portion 55 engages the cam follower and causes it
to move downwardly to the position shown in
Fig. 4 in which the contacts 27 and 28 are en-
gaged. Af this point, it should be noted that
switch blade 23 is biased in the direction for hold-
ing contacts 27 and 22 engaged. The cam follower
blade, however than the bias of blade 22, and thus
force greater than the bias of blade 22, and thus
holds the contacts open when in the position
shown in Fig. 3. However, when the cam follower
is depressed as shown in Fig. 4 it releases blade
22, permitting this blade to hold contacts 27 and
28 closed.

Preferably, the parts are proportioned so that
on downward movement of the cam follower con-
tacts 3! and 22 disengage before contacts 27 and
28 engage. This prevents the name printer from
flashing on and off during the “off” to “on” stroke
of the cam shaft.
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Summarizing the action in the “off” to “on”
stroke, the cam 43 slips under the cam follower 33
before the lost motion of cam 42 is taken up.
When the lost motion between cam 42 and the
shaft is taken up, this cam drives the cam fol-
lower blade &1 downwardly, first breaking con-
tacts 31 and 32 and then permitting contacts 27
and 28 to engage. 'The switch blade 22 remains
engaged with the contact 30 during this entire
portion of the stroke. :

Referring to Fig. 10 it will be noted that closure
of contacts 27 and 28 energizes the enlarger re-
ceptacle 49, Power also passes from the blade
23 through blade 22 and post 30 to the timing mo-
tor. The name printer receptacle 58 is deener-
gized due to contacts 31 and 32 being open.

The timing motor now drives the dial and
finger member in a counterclockwise direction. As
the end of the timing pericd approaches, the pin
12 on the dial engages the upper extension B85
of the pointer and begins to rotate the shaft 18
in a clockwise direction. During the initial por-
tion of this clockwise stroke, the cam 42 remains
stationary as the lost motion between the cam
and shaft in this direction has not been taken
up. The cam 43, however, begins to rotate im-
mediately and the drop off 52 on this cam per-
mits the cam follower to drop thereby permitting
contacts 31 and 32 to engage. This stage of the
cycle is shown in Fig. b. Contacts 3{ and 32 now
energize the name printer. As the dial continues
to rotate the cam shaft likewise continues to ro-
tate, taking up the lost motion between the cam
42 and the shaft. The cam then rotates until
the cam follower rides down the sloping portion
55 of the cam. Inasmuch as the lost motion drive
now permits free rotation of the cam 42 in the
clockwise direction, the cam snaps forwardly un-
der the driving action of the cam follower, per-
mitting the cam follower to reach the bottom sec-
tion 84 of the cam. During this movement the
cam follower blade 21 pulls the switch blade 23
upwardly so as to break contacts 27 and 28. This
movement of the blade 31 also lifts the cam fol-
lower 33 upwardly clear of the drop off section 52
of the cam #4. This movement of cam follower
28 results from the bias of cam follower toward
the cam being greater than that of cam follower
32. The parts thus reassume the positions shown
in ¥ig. 3.

At times it is desirable to turn on the appli-
ance without having it turn off automatically.
For example, when an enlarger is being focused.
the time desired for this operation may be in
excess of the maximum timing provided by the
timer. To obtain this result, the pointer is
turned to “Focus” and the paris then assume
the position shown in Fig. 6. In this position
the cam 43 has rotated so that its enlarged por-
tion 5% has carried the cam follower blade 2f
away from the cam 42 to a position in which
it presses the switch blade 22 away from contact
with the pin 28. This breaks the timer motor
circuit while maintaining the main contacts 27
and 28 in closed position. The appliance thus
remains energized until the pointer 17T is moved
away from the “focus” position.

It should be noted that the pin 3¢ cooperates
with the cam 43 for limiting rotation of the
cam shaft. Thus the extension 55 of the cam
43 strikes the pin 38 for limiting the travel of
the shaft in the counterclockwise direction. The
extension 57 of the cam 43 strikes the pin 30
;‘qr lizlgn)iting clockwise rotation of the shaft. (See

18, 3.
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Referring to Fig. 3, it should be noted that
the free end of the cam follower is positioned
to one side of the cam shaft center so that the
arc of travel of the free end of the cam fallower
is on an angle of about 45° with the arc of travel
of the cam surfaces. With this arrangement
the rotation of the cam has a direct lift compo-
nent on the cara follower. This reduces the fric-
tion between the cam and cam follower and
permits the cam follower to aperate the switch
with a minimum of force.

Prom the foregoing description it will be ap-
parent that the present invention provides the
simple switeh mechanism in which the switch
may be zet by rotation of the shaft in one di-
rection while still obtaining abrupt drop off
action when the shaft is rotated in the opposite
direction to a predetermined point. It will be
further apparent that the invention provides a
simple and positive sequence switching mecha-
nism. While the invention has been described
speeifically as applied to an enlarger timer, the
general principles of the invention are applicable
for many other uses. Also, many changes may
he made in construction without departing from
the spirit and scope of the invention. It js, there-
fore, desired to be limited only by the scope of
the appended claims.

What is claimed is:

1. In a switch construction, the combination
of, a rotatable shaft, a first cam loosely mounted
on said shaft, lost motion drive means between
the first cam and said shaft, a second cam rigid-
1y mounted on said shaft, contact mechanism,
a first cam follower arranged for actuation by
said first cam for controlling said contac mecha-
nism, and a second cam follower arranged for
actuation by the said second cam for also con-~
trolling said contact mechanism.

2, In a switch construction, the combination
of, a rotatable shaft, a first cam loosely mounted
on the shaft, lost motion drive means between
the first cam and said shaft, a second cam
mounted on the shaft, switching meang includ-
ing first and second cam followers, the first cam
Tollower riding the first cam on one side of the
shaft and the second cam follower riding the
second cam on the opposite side of the shaft,
both of the cam followers being biased toward
the shaft and the first cam follower being biased
sufiiciently to overcome the bias of the second
cam follower, the first cam having a relatively
high portion and a relatively low portion con-
nected by a sloping portion arranged so that
the first cam follower can ride from the low
portion to the high portion as the cam is rotated
in one direction by the shaft, the lost motion
drive means between the first cam and the shaft
permitting snap movement of the cam when
rotated in reverse direction by the shaft, said
second cam having an abrupt drop off, and means
whereby snap movement of the first cam fol-
lower toward the shaft causes movement of the
second cam follower away from the shaft suffi-
ciently to clear said abrupt drop off.

3. In a switch construction, the combination
of, a rotatable shaft, a first cam loosely mounted
on the shaft, lost motion drive means between
the first cam and said shaft, a second cam
mounted on the shaft, switching means includ-
ing a first set of confacts and a second set of
contacts, a first cam follower riding the first
cam on one side of the same and arranged to
conftrol both sefs of contacts, a second cam fol-
lower riding the second cam on the side of the
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shaft opposite said first cam follower, said sec~
ond cam follower being arranged to control one
of said sets of contacts conjointly with the first
cam follower, both of the cam followers being
biased toward the shaft and the first cam fol-
lower being biased sufiiciently to overcome the
bias of the second cam follower, the frst cam
having a relatively high portion and a relatively
low portion connected by a sloping portion ar-
ranged so that the first cam iollower can ride
from the low portion to the high portion as the
cam is rotated in one direction by the shaft,
the lost motion drive means between the first
cam and the shaft permitting snap movement
of the cam when rotated in reverse direction by
the shaft, said second cam having an abrupt drop
off, and means whereby snap movement of the
first cam follower toward the shaft causes move-
ment of the second cam follower away from the
shaft sufficiently to clear said abrupt drop off.

4. In a switch construction, an electric timing
motor, a shaft arranged to be rotated in one di-
rection by the timing motor, manual means for
rotating the shaft in the opposite direction, a
cam freely supported by said shaft, a cam fol-
lower biased against the cam, a switch for con-
trolling the timing motor comprising a station-
ary contact and a flexible switch blade biased
toward said sfationary contact and away from
the cam follower, a lost motion connection be-
tween the cam follower and switch blade, the bias
of the cam follower being greater than that of
the switch blade whereby the cam follower on
motion toward the cam causes the switch blade
to disengage the stationary contact, lost motion
drive means between the cam and shaft, said cam
having a relatively low portion and a relatively
high portion connected by a sloping portion ar-
ranged so that the cam follower can ride from.
the low portion to the high portion as the cam is
rotated in one direction, said lost motion drive
means between the cam and shaft permitting
snap movement of the cam when rotated in the
reverse direction by the shaft, said snap move-
ment of the cam being caused by the bias of the
cam follower acting on the sloping portion of
the cam.

5. In a switch construction, an electric timing
motor, a shaft arranged to be rotated in one di-
rection by the timing motor, manual means for

. rotating the shaft in the opposite direction, a
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cam freely supported by said shaft, a first sta-
tionary contact, a first flexible switch blade co-
operating with said first stationary contact, a
second stationary contact, a second switch blade
cooperating with the second stationary contact,
a cam follower biased against the cam, lost mo-~
tion connecting means between the cam follow-
er and said switch blades, lost motion drive means
between the cam and shaft, said cam having a
relatively low portion and a relatively high por-
tion connected by a sloping portion arranged so
that the cam follower can ride from the low
portion to the high portion as the cam is rotated
in one direction, said lost motion drive means
between the cam and shaft permitting snap
movement of the cam when rotated in the re-
verse direction by the shaft, said snap movement
of the cam being caused by the bias of the cam
follower acting on the sloping portion of the cam.

6. In a switch construction, the combination
of, a rotatable cam means, means for rotating
sald cam means in either direction, a first cam
Iollower on one side of the cam means and biased
against the same, a second cam follower on the
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other side of the cam means and biased against
the cam means with a force greater than the first
cam follower, contact means controlled by said
cam followers, said cam means being provided
with drop off portions arranged so that upon ro-
tation of the cam means in one direction the
first cam follower drops off and upon continued
rotation of the cam means in the same direction
the second cam follower drops off, means actu-
ated by dropping off of the second cam follower
for lifting the first cam follower clear of the cam
means, and means for holding said cam follower
in said clear position upon reverse movement of
the cam means.

7. In a switch construction, a first stationary
contact, a first switch blade biased against said
first stationary contact, a second stationary con-
tact, a second switch blade biased against said
second stationary contact, said switch blades be-
ing biased in opposite directions, a cam, a cam
follower biased against the cam with a force suf-
ficient to overcome the bias of one of said switch
blades, and lost motion connecting means be-
tween the cam follower and both of said switch
blades.
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8. In a switch construction, a first stationary
contact, a first switch blade biased against said
first stationary contact, a second stationary con-
tact, a second switch blade biased against said
second stationary contact, said switch blades be-
ing biased in opposite directions, a cam, a cam
follower biased against the cam with a force suf-
ficient to overcome the bias of one of said switch
blades, lost motion connecting means between
the cam follower and both of said switch blades,
a second cam arranged to operate said cam fol-
lower, an actuator for both of said cams, and
lost motion drive means between one of said cams
and said actuator.

JOHN L. HARRIS.
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