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PATE

NT OFFICE

GECRGE H. WHITTINGHAM, OF BALTIMORE, MARYLAND, ASSTGNOR TO MONITOR CON-

TROLLER COMPANY, OF BALTIMIORE, MA

RYLAND, A CORPORATION OF MABRYLAND

SLIDP-SWITCH TIMING MECHANISM

Application filed August 13, 1881,

This invention relates to mechanism for
controlling electric circuits by opening or
closing the same in predetermined times and
predetermined order after the performance of

-4 a0 initial operation which starts the mecha-

nism into operation, and for resetting the cir-
cuit-controlling members in their initial posi-
tions so that the operations may be repeated.

This application is z contindation in part

:10 of my application filed July 7, 1930, Serial

=18

Number 466,308, and embodies structural im-
provements upon the invention described in
my reisstie application Serial Number 550,
806, filed July 14, 1931.

In the aforesaid reissue application and in
the present application, the mechanism com-
prises a shaft which is rotated at a very slow
and constant speed; a series of switeh mem-
bers mounted npon a stationary support ad-

.20 jacent the shaft, a plurality of cricuit-con-
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trolling members loosely journaled on the
shaft and adapted to engage the stationary
members, the circuit-controlling members be-
ing biased away from the stationary mem-
bers and adapted to rock freely on the shaft
into engagement with a fixed stop; friction
devices of conducting material rotatable with
the shaft and arranged on opposite sides of
the circuit-controlling members, and means
for clamping said devices against the circuit-
controlling members to cause the Iatter to
move with the shaft in the direction to engage
the stationary members. Each circuit-con-
trolling member has an arm which is adjust-
able toward and from the opposing stationary
member, to vary the time of engagement of
the arm vith the latter member. The shaft
rotates very slowly and at 2. known speed, so
that by adjusting the arm on the cirenit-con-
trolling member the ime of engagement may
be accurately pre-set. As each circuit-con-
trolling member engages a stationary member
the former member stops, while the friction
devices which engage it continue in opera-
tion, holding the former member in engage-
ment with the latter. When it is desired to
reset the switches, the friction devices are re-
leased from the circuit-contr lling members
and the latter then rock on the shaft to their
initial positions against a fixed stop.

Serial No. 558,395.

The present invention relates more particu-
larly to the monnting of the friction devices
and the circuit-controlling members, where-
by the engagement and disengagement of.the
friction devices with the circuit-controlling
members is improved.

In the accompanying drawings,

Fig. 1 is a front elevation of the mecha-

Hig. 2 is a frout elevation of the apparatus,
the shaft which operates the cireuit-comn.
trolling mechanism being shown in longitudi-
nal section;

Fig. 3 is a top plan view
with the motor removed ;

Hig.41s 2 section on the line 4—4 of Fig. 2;

Fig. 5 is a similar section showing the ap-
baratus as used to open circuits;

Fig. 6 is a perspective view of one of the
friction-block carriers;

Fig. 7is a side elevation of one of the mov-
able switch members, its contact arm being
removed ;

Fig. 81sa side elevation of a modified form
of friction-block carrier, and,

Fig. 9 is an edge view of the same, looking
from right to left in Fig. 7.

Referring to Figures 1 to 6 of the draw-
ings, 1 indicates a suitable base of insulating
material to which are secured forwardly pro-
jecting metal bars 2 and 8, spaced apart from
one another and forming supports for the
working parts of the apparatus. A tubular
shaft 4 extends horizontally through these
bars and is journaled therein, and upon this
shaft is mounted a worm wheel 5, which is
geared to a small electric motor 6 by reduc-
tion gearing which causes the worm wheel
and shatt 4 to turn at a very low speed when
the motor is in operation. The motor is one
which operates at constant speed.

A number of disks ¢, ¢, «® and a%, which
constitute carriers for blocks of electrically
conductive material -7, -preferably carbon-
graphite composition, are mounted upon the
shaft 450 ast hit. The carrier o is
A

of the apparatus

to turn with
fizedly secured to the shaft by a set serew s.
This carrier has two diametrically opposite
sockets 8 in which are fitted the two cylindri-
cal blocks 7* of carbon-graphite composition,
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~supported by a
insulating base 1. The edge of the strip 18,

2

The carriers &, ¢ and a® are alike, each com-
prising a disk 9 having two diametrically
opposite cylindrical sleeves 9° which extend

parallel with the axis of the disk and consti~
5 tute

“holders for the. cylindrical carbon-
graphite ‘blocks 7. These blocks fit closely
within the holders, but are freely movable
longitudinally therein and project beyond
their ends. 1ach of these carriers has a hub
9b which fits on to the shaft 4, and a tongue
9¢ on the hub extends into a keyway 10 in the
shaft, so that the carrier may be driven by
the shaft. The hub projects at one side of
the disk for a considerable distance beyond
the ends of the holders on that side, this part
94 of the hub forming a bearing for a circuit-
controlling member hereinaiter described.
The carriers @', a2, a® are assembled on the
hollow shaft 4 by sliding their hubs over the
left hand end of the shaft successively and
then applying the nut 4° to said shaft which
clamps the hubs together and ‘against the hub

_ of the carrier a.

" Between the carbon graphite blocks in the
series of carriers are arranged circuit-con-
trolling members b, 0’, and 0% each member
comprising a metal plate 11 having a central
opening 12 through which a hub of one of
the carriers is extended. The circuit-con-
trolling members fit closely around the hubs
but are freely rotatable thereon. The plates
are in the form of disks which, for about one-
half of their circumferential lengths, pro-
ject radially beyond the peripheries of the
carriers, and the projecting portion of each
plate has a flange 13 which projects at oppo-
site sides of the plate. This flange, on each
plate, forms a support and guide for an ad-
justable arm. A U-shaped clamp or yoke
14 fits around the flange of the member b and
an.arm 15 has a short right-angled portion @,
which is clamped against the periphery of the
flange by a set screw 16 at the center of the
clamp or yoke. The arm 15, which, in Figs.
1 to 4, is a contact member, extends in an ap-
proximately radial direction from the flange
and is adapted to engage a stationary switch
member ¢, which is mounted upon the switch-
board. Similar arms 15* and 15° are adjust-
ably secured to the flanges of the members
b’ and b2 by clamps 14%, 14", respectively, and
these arms 15* and 15 are adapted to engage
stationary switch members ¢ and ¢” respec-
tively. A weight 17 projects radially from
the member b at one end of its flange, and
similarly arranged weights 17 and 17° pro-
ject from the members b’ and b2 These

“weights tend to rock the platesto which they

are attached so as to hold the arms out of

engagement with the stationary switch mem-

bers, and normally these weights rest against
a strip of insulating material 18 which' is
bracket 19 connected to the

1,851,228

which the weights rest against, is parallel
with the axis of the shaft 4. ,

A rod 20 extends longitudinally through
the shaft 4 and is provided with a head 20
at one end, and between said head and the
blocks 7 in the carrier ¢® is a metal clamping
disk 21. The rod 20 fits freely in the bore
of the shaft 4 and is movable longitudinally
therein so that if the rod 20 is moved to the
right in Fig. 1, it will cause the clamping

disk 21 to bear against the blocks in the car-

rier ¢® and the blocks in the several carriers,
which are movable endwise in the sleeves or
holders, will be clamped against the circuit-
controlling members 0, b’ and 0 A magnet
d is suspended beneath the supporting bars
9 and 8 by an iron plate 22, which is secured
to said bars, and has a downwardly turned
part 22* in which an armatare 23 is pivotally

mounted. . This armature has an arm 24

which projects upwardly and has an opening
through which the right hand end portion
of the shaft 20 éxtends. The shaft 20 has a
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shoulder 205 and when the magnet is de-en-

ergized and its armature is away from its
pole-piece, _ )
against the shoulder and holds the rod in
position to release the friction-blocks, as
shown in Figs. 1 and 3.
normally held in this position by a spring 25
which is coiled upon a stud 26, the latter pro-
jecting horizontally from the arm 22 on the
support 22 through an opening in the arm

94, The arm 24 constitutes a lever for mov-.

ing the shaft 20. On this leyer midway
between the shaft 20 and the spring 25, a pro-

jection 27 is provided and this forms a ful-.

cruin for another lever 28, the lower end of
which is interposed between the spring 25 and
the lever 24. The upper end of the lever 28
has an opening through which the shaft 20
extends aned this end of the lever bears against
a washer 29 which is held in place by a cotter
pin 30, passing through-the shaft 20.
When the armature 23 is lifted by the mag-

net, the lever 24 swings away {rom the shoul-

der 207, and pressure is applied to the central
part of the lever 28 at the fulerum 27. As

_the spring 25 bears against the lower end of

the lever 28, the upper end of said lever ap-
plies a yielding pressure to the rod 20, tend-
ing to force it to the right to clamp the fric-
tion-blocks against the plates of the circuit-

controlling members. When the armature 23 .
drops, the lever 24 swings to the left, releas--

ing the pressure at the center of the laver 28,

and the lever 24, bearing against the shoulder’
91, moves the rod 20 to the leit, releasing the
pressure of the friction-blocks against the

plates of the circuit-controlling members.

A conductor 81 is shown connected to the
supporting bar 3 and all of the movable parts
of the apparatus are electrically connected
16 this support and wire 81.  Conductors 32

Sy

33 and 34 are shown connected to the switch

The armature is _
‘95

90

the arm 24 presses the washer -
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members ¢, ¢, and ¢% respectively. The coil
of the magnet may be connected to the cur-
rent source in any desired way, according to
the use which is to be made of the apparatus.

The shaft 4 turns in the clockwise direction
when viewed from its right hand end, while
the weights on the circuit-controlling mem-
bers tend to rock said members on the shaft
away from the stationary switch members,
Normally, the circuit-controlling members
are held out of engagement with the station-
ary switch members by the weights on the
former, which rests against the stop 18. The
motor may run constantly, or it may be
switched into and out of arcuit, as desired,
according to the purpose for which the appa-
ratus is used. The arms on the circuit-con-
trolling members will be set at any desired
distance from the stationary switch members
according to the delay desired in closing the
circuits. Assuming the motor to be running
and the arms to be set as shown in Figs. 1, 3
and 4, if the magnet d is energized, it will
attract its armature 23 and the lever 24, con-
nected to the armature, will press the lever
28 to the right and this latter lever will move
the rod 20 in the direction to draw the metal
disk 21 against the adjacent friction blocks
in carrier ¢ and causes the members 0, 5’ and
b* to be clamped between the friction blocks
in carriers a, ¢/, ¢* and . As the carriers
slowly rotate, the arms 15, 15* and 15" will
engage the stationary switch members ¢, ¢
and ¢*, respectively, 1n succession. As each
arm engages a stationary member the metal
plate to which the arm is connected stops
while the friction blocks on either side of the
plate continue to rotate.

When it is desired to reset the switches the
circuit of the magnet d is broken and the
armature of the magnet drops, causing the
lever 24 to be moved by the spring against
the shoulder 20 on the rod 20, and the rod is
thereby moved to the left. When the rod 20
1smoved to the left, the pressure of the clamp-
ing disk 21 against the friction-blocks and
plates is relieved. When this occurs, the
weights on the circuit-controlling members
immediately rock said members about the
shaft wntil the weights on said members
engage the stop 18. The arms on said mem-
bers are thus returned to their original pre-
set positions.

The number of friction devices and switch
members mounted on the shaft may be varied,
as also the speed of the shaft. For some
special purposes the gearing will be such
that the shaft will turn very slowly, say one-
half revolution in ten minutes. The arms
on the circuit-controlling members may be
set to close the switches at exact times, as
for instance, ten seconds for one switch, five
minutes for another and two minutes for
another, and as soon as the friction devices
are unclamped from the circuit-controlling

3

members, the latter immediately return to
their initial positions so that the operation
may be repeated.

As the hubs of the carriers are keyed to
the shaft and clamped tightly together, the
carriers are not movable upon the shaft, but
the friction blocks are movable longitudinally
in their holders -and the plates of the mov-
able contact members are laterally movable
on 'the carrier hubs, so that these plates are
clamped by pressure transmitted through the
blocks and not through the carriers.

As the friction-blocks, of carbon-graphite
composition, are electrically conductive and
mounted in metal carriers upon a metal shaft
which is connected through its bearings to
the current source, good electrical contact
is made through the friction-blocks to the
circuit-controlling members when they are
clamped between the friction disks.

In Figs. 1 to 4 the stationary switch mem-
bers are shown conventionally as metal posts
which the arms on the circuit-controlling
members directly engage to close circuits,
which circnits are brolken when said members
are released from the friction devices. The
mechanism is used to actuate normally closed
switches to open circuits, as illustrated in
Tig. 5, and for some uses some of the switches
may be normally closed and others normally
opexn, or they may be all normally closed, or
normally open. In Fig. 5, T have shown, for
the purpose of illustration, a stationary nor-
malily closed switch ¢3, comprising a switch
lever 42 centrally pivoted on a mefal post 43
and having one end normally held against a
metal post 44 by a spring 45. These posts
are terminals of a circuit 46 to be controlled.
The opposite ends of the lever is shown
covered by a piece of insulating material 47
which the arm 15* of the circuit-controller 3’
is adapted te engage when the mechanism is
operated, and it will be evident that as the
circuit-controller advances with the shaft
the switch member 42 will be rocked by the
arm 15* against a stop 46 and the cireuit will
be opened. When the friction devices are
released and the circuit-controller drops back
to normal position, the spring 45 will rock
the switch arm to its normal closed position.
The stationary switches may be of the push-
button type and normally open or normaily
closed, as desired. When such are used the
arms on the circuit-controllers serve merely
as tappets to actuate the stationary switches,
and not as switch members.

While T have shown, for the purpose of
lustration, only three circuit-controlling
members operated from a common shaft, it
will be obvious that the number of such mem-
bers may be increased as desired, according
to the number of circuits to be controlled, by
providing a longer shaft and additional fric-
tion devices. The mechanism is used mainly
for controlling electric motors where the
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motor is required to operate a machine at
different speeds; or for different given
periods, and to repeat these operations. The

motor is controlled directly by contactors

and the switch mechanism of the present in-
vention controls the circuits of the contactors.

In Figs. 8 and 9, I have shown a modified
form of carrier which may be substituted for
those shown in the previously described fig-
ures. In Figs. 8,9, the contactor comprises an
angular metal plate 85, having a hub 36,
adapted to fit on to the shaft 4. At opposite
edges of the plate and in diametrically op-
posite positions, studs 87 project in the plane
of the plate and at right angles to said edges,
and upon these studs are pivoted short pieces
of square tubing 38 which are about as long
as the plate and which lie parallel with the
aforesaid edges. The free ends of these tubes
are formed with longitudinal slots 89, and
blocks of carbon-graphite composition 40 fit
within these slots and are pivotally mounted
upon pins 41 which extend through the walls
of the slots and through the centers of the
carbon-graphite blocks. These blocks pro-
ject laterally beyond the sides of the tubes,
as shown in Fig. 9, and are adapted to engage
the circnit-controlling members when the car-
riers are mounted upon the shaft 4.

This earrier rotates in the direction to drag

- the carbon-graphite blocks around, which
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direction is indicated by the arrow in Fig. 8.
Tt will be evident that as the tubes may swing
around the pivots 87 and the blocks may
swing to a limited extent around the pivots
41, the blocks can move when the clamping
disk is moved to clamp or release the switch
members while the plates, which constitute
the bodies of the carriers, will be rigid with
the shaft under all conditions.

What I claim is: L

1. An electric slip-switch mechanism com-
prising a shaft and means for rotating the
same, a switch member adjacent the shaft, a
circuit-controlling member rotatable about

‘the shaft and also movable longitudinally

thereof, carriers secured to the shaft on op-
posite sides of the latter member, friction-
blocks mounted in said carriers, the blocks in
one of said carriers being movable toward
and from the opposing carrier, and means for
applying pressure to said latter blocks to
cause the circuit-controlling member to be
clamped between the blocks of the opposing
carriers. v

9. An electric slip-switch mechanism com
prising a shaft and means for rotating the
same, a plurality of switch members-adjacent
the shaft, a plurality of circuit-controlling
members rotatable about and movable lon-
gitudinally of the shaft and biased away

from said -switch members, friction-block

65

carriers at opposite sides of the several cir-
cuit-controlling members, said carriers fixed
to the shaft, friction-blocks mounted in said

1,851,228

carriers and movable longitudinally of the
shaft, and means for clamping said blocks
against said movable members to cause the
latter to rotate with the shaft into engage-
ment with said switch members.

3. An electric slip-switch mechanism com-
prising a shaft and means for rotating the
same, 2 plurality of switch members adjacent
the shatft, a plurality of circuit-controlling
members, the latter rotatable about and mov-
able longitudinally of the shaft and biased
away from said switch members, friction-
block carriers at opposite sides of the several
circuit-controlling members, said carriers
fixed to the shaft, friction-blocks of elec-
trically conductive material mounted: in said
carriers and movable longitudinally of the
shaft, and means for clamping said blocks
against said circuit-controlling members to
cause the latter to rotate with the shaft into
engagement with said switch members.

4, An electric slip-switch mechanism com-
prising & shaft and means for rotating the
same,-a plurality of switch members adja-

-cent the shaft, a plurality of circuit-control-

ling members, the latter rotatable about and
movable longitudinally of the shaft and
biased away from said switch members, fric-
tion-block carriers at opposite sides of the
several eircuit-controlling members, said car-
riers fixed to the shaft, friction-blocks of

‘electrically conductive material mounted in

the carriers in alinement with one another
and movable longitudinally of the shaft, and
means for clamping said blocks against said

circuit-controlling members to cause the

Iatter to rotate with the shaft into engage-
ment with said switch members.

5. An electric slip-switch mechanism com-
prising a shaft and means for rotating the
same, a plurality of switch members adjacent
the shatt, a plurality of circuit-controlling
members, each of the latter comprising a disk
rotatable about and movable longitudinally
of the shaft, friction-block-carriers at oppo-
site sides of the several disks, said carriers
fixed to the shaft, a plurality of spaced fric-
tion-blocks mounted in each carrier; said
blocks being movable longitudinally of the
shaft and the corresponding blocks in the sev-
eral carriers being in alinement, and means
for clamping said blocks against said disks
and for unclamping the same.

8. An electric slip-switch mechanism com-

prising a shaft and means for rotating the
same, a plurality of switch members adjacent
the shaft, a plurality of circuit-controlling
members, each of the latter comprising a disk
rotatable about and movable longitudinally

of the shaft, friction-block carriers at oppeo-:

site sides of the several disks, each carrier
comprising a plate secured to the shaft, fric-

- tion-blocks mounted in each carrier at oppo-

site sides of the shaft, said blocks being mov-
able longitudinally of the shaft, and means
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for clamping said blocks against said disks
and for unclamping the same.

7. An electric slip-switch mechanism com-
prising a shaft and means for rotating the
same, a plurality of switch members adjacent
the shaft, a plurality of circuit-controlling
members, the latter each comprising a disk
rotatable about and movable longitudinally
of the shaft, friction-block carriers at oppo-
site sides of the several circuit-controlling
members, each carrier comprising a plate se-
cured to the shaft and having diametrically
opposite sleeves extending parallel with the
shaft, friction-blocks movable longitudinally
in said sleeves and projecting beyond the
same, and means for clamping said blocks
against said disks and for unclamping the
same.

8. An electric slip-switch mechanism com-
prising a shaft and means for rotating the
same, a plurality of friction-block ecarriers
each comprising a plate having a hub secured
to said shaft, friction-blocks carried by said
plates and movable longitudinally of the
shaft, a plurality of circuit-controlling mem-
bers, each member journaled on one of said
hubs between two of said plates, and means
for clamping said blocks against said mem-
bers and for unclamping the same.

9. In an electric slip-switch mechanism of
the class described, a friction-block carrier
comprising a flat member having means for
securing it centrally to a shaft and having
arms pivotally connected to its edges at dia-
metrically opposite points and adapted to
swing transversely of the plane of said mem-
ber, and friction-blocks mounted in the free
ends of said arms and projecting beyond their
sides.

10. In an electric slip-switch mechanism of
the class described, a friction-block carrier
comprising a flat member having means for
securing it centrally to a shaft and having
arms pivotally connected to its edges at dia-
metrically opposite points and adapted to
swing transversely of the plane of said mem-
ber, and friction-blocks pivotally mounted in
the free ends of said arms and projecting be-
yond their sides.

In testimony whereof I affix my signature.

GEORGE H. WHITTINGHAM.




