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To all whom it may concern:

Be it known that I, Caarres N. Avreg,
a citizen of the United States, residing at
Alliance, in the county of Stark and State
of Ohio, have invented a new and useful
Improvement in Electric Switches, of which
the following is a full, clear, and exact de-
scription, reference being had to the ac-
companying drawings, forming part of this
specification, in which-— . ‘

Figure 1 1s an elevation of a panel show-
ing assembly of five switches embodying the
present invention. : -

Figure 1* is a vertical section along the
line I»—I* of Figure 1, showing the op-
erating. lever. ~

Ifigures 2 and 8 are side elevations of one
of the switches showing the switch in its
clozed and open positions, respectively.

Figure 4 i1s a korizo‘ntal section through
the shiftable yoke member along the line
IV_IV of Figure 11. '

Figure 5 is a vertical section through the
shiftable yoke member along the line V—V
of Figure 11. ' :

Figure 6 is a diagrammatic view of the
switch panel shown in Figure 1, together
with the wiring connections to the motor.”

Figures 7 and 8, Figures 9 and 10
Figures 11 and 12, Ifigures 13 ‘and 14 and
TFigures 15 and 16, are side elevations and
end elevations, respectively,showing the po-
sitions of the teeth for the rockers of the
several switches shown in Figure 1.

The present invention relates to electric
gwitches, and more particularly to the ac-
tuating mechanism therefor. In one of its
narrower aspects, the invention relates es-
pecially to the combination of a plurality
of switches and the herein described means
for actuating them in succession. The ob-
ject of the invention is to produce a simple
reliable switch actuating mechanism and
particularly a switch actuating mechanism
by means of which a plurality of switches
may be successively actuated. With this ob-
ject in view, the present invention consists
in an electric switch heréinafter described
and particularly peinted out in the claims.

Referring to. the embodiment of the in-
vention illustrated in-the drawings:—The
invention is shown as embodied in an elec-
tric motor switch. Five of such switches,
A, B, C, D and E, are shown mounted to
be actuated by a common actuating handle,
as shown in Figure 1. -Each switch com-

1813, Serial No. 205,837.

prises a fixed contact member 2 and a mov-
able contact member 3 (Figures 2 and 3).
The fixed contact 2 is shown mounted at
the upper part of the panel or board 4, and
is provided with a spring 5 which permits
1t to yield when the movable contact 8 is
brought against it. The movable contact 3
15 mounted on an arm 6 which is pivoted at
7. The arm 6 consists of an insulating mem-
ber 8 which is bolted to two metal arms 9.
The metal arms 9 have holes at their lower
ends which fit over the pin 10, which® ex-
tends through side plates 11, which are
bolted to the switch panel 4.

The switch is opened and closed by means
of a shiftable yoke member 15, which is
thrown back and forth by means of a toothed
rocker wheel 16. The yoke 15 has an arm

18 which rests against an antifriction roller

9 which is carried on the pin 10. The

upper part of the arm 18 has a recess 20
i which fits the lower end of a snap-spring
connection between the shiftable yoke 15 and
the switch arm 6. This snap switch cen-
nection consists of two telescoping rods 21
and 22, The upper rod 21 has a head 23
which is provided with a hole through
which is passed a pin 24 which extends
through the metal arms 9 of the switch arm
6. The wupper rod 21 has a reduced
portion which telescopes in -the lower rod
22, The lower rod 22 fits against the re-
cess 20 of the shiftable yoke. A helical
spring 26 surrounds the telescoping rods 21
and 22, being compressed between the ad-
justing nut 25 and the head 23 and tending
to push the rods 21 and 22 apart. - As can
readily be seen, when the recessed portion
20 of the shiftable yoke 15 passes over the
pivot point 7 of the switch arm 6, the switch
will be snapped either open or closed and
held in such open or closed position by the
spring 26. For example, starting with the
parts in the position shown in Figure 2,
if the shiftable yoke 15 is moved to the left,
the switch will be held closed under the ten-
sion of the spring 26 until the recess 20 has
passed to the left beyond the pivot point 7
of the arm 6, whereupon having passed this
dead center, the switch will be suddenly
snapped open by the spring 26.

The opening movement of the switch arm
6 is limited by a buffer block 27 carried on
a pin 28 extending between the side
plates 11.

The shiftable voke members 15 have the
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same form for each of the five switches. The
yoke member 15 may be made of any suit-
able material, although 1 prefer to use a
block of indurated fibre from which such
yoke member is machined.. The elongated
opening 17 is of a general elliptical form,
having circular ends and with herizontal
parallel intermediate surfaces between the
ends. Extending across the inner faces of
the opening 17 about midway at the tep
and bottom are recesses 30 and 31, respec-
tively. These recesses extend across the
entire inner face of the yoke. These re-
cesses are formed for the engagement with
the tooth or teeth on the rocker wheel 16,
The rocker wheel 16 is mounted on the
squared portion of a rock shaft 35 which ex-
tends across the panel 4. The rocker wheel
16 is preferably made from a block of in-

durdted fibre like the shiftable yoke 15. In

order to operate the switches successively, a
different rocker wheel is provided for each
of the five switches. These switches are in-
dicated by reference numerals A, B, C, D
and E, respectively. The rocker wheels for

* the several switches are shown in Figures. 7

o
51

40

o)
<

60

to 16, respectively, and are indicated by ref-
erence numerals 162, 16°,16°, 169 and 16, re-
spectively.

Referring first to the rocker wheel 16°
(Figure 11), which is the one illustrated in
Figures 2 and. 3. This rocker wheel has two
teeth, 86 and 87, which are arranged to en-
gage the recesses 30 and 81. The position of
the parts when the switches A, B, C, D and
E are all open is shown in Figure 3. To
close the switches, the rock shaft 35 is ro-
tated in a clockwise direction as viewed in
Figure 8. Therock shaft will turn a certain
amount before the tooth 36 engages the re-
cess 30, the purpose of this lost motion be-
ing hereinafter explained. When the tooth
36 engages the recess 30, the continued move-

ment of the rock shaft 35 and rocker wheel -

16 causes the shiftable member or yoke 15
to be moved to the right, thus snapping the
switch closed and bringing the parts into
the position shown in Figure 2. The switch
1s opened by the reverse movement of the
rock shaft 35, the tooth 36 being brought
with a considerable idle movement into en-

‘wagement with the recess 80 to shift the yoke

15 to the left from the position shown in
Figure 2 to that shown in Figure 3, thereby
opening the switch, : :

The switch may also be closed from the
position shown in Figure 3 to that shown in
Figure 2, by the counter-clockwise movement
of the rock shaft 85. The tooth 37 engages
the recess 31 to move the yoke 15 to the
right from the position shown in Figure 3.
In this case the switch is closed by the re-
verse movement of the rock shaft in the
clockwise direction.

The end wall of the opening 17, which is
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adjacent the arm or tongue 16, has formed
therein slots 40 and 41. 'The slot 40 is
formed on the near side of the yoke 15 as
viewed in Figure 2. This forms a clearance
space in which the tooth 87 may move idly
when the end of the opening 17 in the yoke
15 is against the wheel 16, as shown in Fig-
ure 2. Similarly, the slot 41 forms a clear-
ance space for the idle movement of the tooth
30 when the parts are in the position shown
in Figure 2. The provision of these cut-
away portions 40 and 41 permits the semi-
circular end of the hole 17 in the yoke 15 to

be brought up snug against the wheel 16 as

shown in Figure 2. .
The rocker wheel 16¢ (Figs. 13 and 14) is
similar to the rocker wheel 16°, except that
its npper and lower teeth 50 and 51 are
spaced nearer together.
“The rocker wheel 16° (Figs. 15 and 16) in-
stead of having two teeth spaced apart, has

.4 single tooth 53 which extends across the

entire length of the wheel.

The rocker wheel 16* (Figs. 7 and 8) has
a single tooth 54 which extends only part
way across the wheel and which engages the
recess.30. The rocker wheel 16* has no tooth
which engages the recess 31, the recess 81 be-

ing, however, present in its yoke member, be-

cause 2all the yoke members are made stand-
ard and the same.

The rocker wheel 16° (Figs. 9 and 10) has
a single tooth 55 which engages the recess 31,
but has no tooth engaging the recess 80.

As shown in Figure 1, the common rock
shaft 35 extends across the panel 4 to operate
all five of the switches A, B, C, D, and E.
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This rock shaft has sleeves 60 which extend -

between the various switches. The rock
shaft 85 is round and turnsin the sleeves 60.
The portions of the rock shaft which ex-
tend through the toothed rocker wheels 162
16°, 16°, 169 and 16¢ are squared.

The: end of the rock shaft 85 has a pin-
ion 61 which meshes with the rack 62 car-
ried on the end of the rod 63. The other
end of the rod 63 is provided with a handle

64 for reciprocating it, this being provided

to permit the operator’s station to be at a
distance in front of the panel 4. TIf desired,
the handle may be applied directly to the
rock shaft 85. The parts are so arranged
that when the handle 64 is in its upright po-
sition, the several switches A, B, C, D and E
are all open. Suitable stops (not shown)

~are provided which limit the movement of

the handle 64 so that the rock shaft 35 has a
movement of 180 degrees either clockwise or
counter-clockwise from the position shown
in Figure 3. ,

The switches A, B, C, D, and E are illus-
trated as the starting switches for an elec-
tric motor 70. The wiring connections to
the switches are illustrated diagrammatically
in Figure 6. The switch A is a double pole
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switch and is closed when the motor is driven
in one direction, say the forward direction.
The switch Bis likéwise a double pole switch
and serves as a reversing swtich. = This
switch is to be closed when the motor is to
be driven in the reverse or backward direc-
tion. The switches C, D and Er are single
pole switches and serve to short cireunit the
starting resistance of the motor. To start
the motor, either the switch A or B should
be first closed and then the switches C, D
and E closed in succession to successively cut
out the sections of the starting resistance as
the motor is brought up to.speed.

With the position of the parts as shown in
Figure 6, the switches are shown as all open.
To start the motor in its forward direction,
the switch A is first closed completing the
circuit through the motor field and arma-
ture and through the resistance which is
shown in three sections, 71,:72 and
Thereafter the switch C is closed, short-
Then the switch
D is closed. short-circuitine the resistance
72. Thereafter the gwitch ¥ is closed short-
cireuiting the resistance 73 and applying
{ull line voltage to the motor. Asshown in
the diagram in Figure 6, the motor is illus-
trated as a series wound motor. When the
are

opened in reverse sequence. If the motor

“is to be run in the other direction, the switch

B is closed and this is followed by the clos-
ing of the switches C, D and E in sequence.

The closing of the Switches A or B, as de-
gsired, and the timed sequence of the c]osm;r
of the resistance short-circuiting switches C,
D and E, is accomplished by properly posi-
tioning the teeth on the rocker wheels 167,
16, 16°, 162 and 16°. Suppose that all of
the five switches are open and it is desired
to start the motor in its forward direction.
The operator draws the handle 64 forward
(or to the right as shown in Figure 12),
thus turning the rock shaft 35 in clockwise
direction as S viewed in Figures 2 and 3 and
in Figures 7, 9, 11, 18 and 15. The tooth
B4 of the rocker wheel 16° immediately en-

-gages, without lost motion, the recess 54,

shlftlno the yoke of the switch A and closing
The tooth 55 of the rocker
wheel 16® of switch B, moves idly so that this
switch 1s not closed. . The continued move-
ment of the rock shaft 35 next brings the
tooth 36 of the rocker wheel 16¢ into engage-
ment with the recess 30, closing the switeh C
Thereafter,
rock shaft brings the tooth 50 of the rocker
wheel 162 into engagement with the recess
30 of its shiftable yoke member closing the
switech D. Finally the hovement of the rock
shaft brings the tooth 53 of the rocker wheel
16¢ into enoagement with the recess 30, clos-
ing the switch E and cutting out all of the

-means for o

the further movement of the

8

starting resistance., The lost motion which
the rock shaft has before bringing the teeth
86, 50 and 53 into enoﬁoement Wlth the re-
cesses of the yoke members of the switches

C, D and E, causes the timed sequence of the

operation of such switches. All the op-
erator has to do is to draw the handle 64 in
the proper direction, and the motor is started
and the starting 1951<tfm<’c automatically cut
out. The sequence in the operation of the
switches is automatically predetermined and
the operator, by moving the handle fast or
slow, may determine the time intervals be-
tween the operation of the successive
switches.

If the motor is to be stopped, the operator
moves the handle 64 back to its upright or
neutral position thereby opening the switches
I, D, Cand A,

Tf the motor is to be started in the re-
verse direction, the operator pushes the
handle to the left, as viewed in Figure 12,
thereby turning the rock shaft 85 in a
counter-clockwise direction as viewed in
Figures 2,3, 7.9, 11, 18 and 15. This causes
the successive closmo of the switches B, C. D
and E. the switch A remaining open. be-
cause its rocker wheel 16* has no tooth to en-
gage the recess 31.

While T have described and illustrated the
preferred form of my invention, it is to he
understood that the invention is not lim-
ited to its preferved embodiment but may be
embodied in other structures within the scope
of the invention as defined in the followmo
claims.

I claim:

1. In an electrical smtchmd device, the
combination of a contact, a pivoted contact
member, a reciprocable yoke, yieldable means
operatively connecting said voke and said
contact' member, and eccentric means op-
erating said yoke to impart a snap action to
said contact member through said yieldable
means, substantially as described.

2. In an electrical switching device, the
combination of a contact, a pivoted contact
member, a reciprocable voke. yieldable means
operatively connecting said yvoke and said
contact member and permitting relative in-
dependent movement therebetween, an ec-
centric member for operating said yoke and
perating said eccentric member,
ﬂubstantm]ly as described.

3. In an electrical switching demce, the
combination of a plurality of switches, each
comprising a contact, a pivoted contact mem-
ber, a veciprocable yoke, yieldable means op-
eratively connecting said yoke and said con-
tact member and permitfing relative inde-
pendent movement therebetieen, means for
operating each of said yokes, each of said
operating means being normally at a dif-
ferent operative distance from its yoke with
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"pect to the other and means for operating
‘111 of said opers ating means, substantlally as
described.

4. In an electrical switching device, the

‘combination of a plurality of switches, each

comprising a contact, a pivoted contact
member, a reciprocable yoke and yielding
means operatively connecting said. yoke and
sald contact member and permitting relative
independent movement therebetween, an op-
erating. member for said switches, means
on said member adapted to engage said
volkes, said means being ‘at different opera-
tive distances from the respective yokes, and
means for moving said operating member to
operate said contact members in a predeter-
mined sequence, substantially as described.

5. In an eélectrical switching device, the
combination of a ~lurality of switches, each
compriging a contact, a pivoted contact
member; a reciprocable yoke and yieldable

means operatively connecting each yoke and.

contact member and pelmlttlnw relative inde

pendent movement therebetween, and means
operating said yokes in a predetermined
sequence, substantially as described.

6. In an electrical switching device, the
combination of a plurality of switches, each
comprising a contact, a Ppivoted contact
member, a reciprocable yoke and yieldable
means operatively connecting each yoke and
contact member and permitting relative
independent movement therebetween, and
means operating said yokes in both direc-
tions in a predetermined sequence, substan-
tially as described.

7. An electric switch having a movable
contact member and an actuating mecha-
nism therefor comprising a rocker, a shift-
able yoke member, the rocker and shiftable
yoke member having a tooth and recess en-
cragem\ent and a resilient connection be-
tween the shiftable yoke member and the
switch contact member, substantially as- de-
scribed.

8. The combination of a plurality of elec-
tric switches and means for actuating them
in succession, comprising a common connec-
tion having a plurality of eccentric mem-
bers, one for each switch, and a shiftable
voke member for each switch having a re-
cess engaged by one of said eccentrics, the
eccentrics and recesses of the several sivitches
being so positioned relatively as to actuate
the several switches in a predetermined man-
ner upen the movement of the common con-
nection, substantially as described.

9. In an electrical switch, the combination
of a contact, a pivoted contact member, anti-

-friction means, a reciprocable yoke member

engaging said anti-friction means, a resilient
member pivotally engaging said contact
member and said yoke member, and means
for reciprocating said yoke, submantlallv as
described.

1,452,333

10. In an electric switch, thé combina-
tion of a contact, a pivoted contact member,
crpzocable yoke m proximity to the piv-
Otul point of sald:contact member; resilient
means connedlng said contact membex and
the said yoke whereby said contacts are sep-
arated and brought into engagement with
each other dependent upon the position of
the point of engagement between said yield-
able member and said yoke with respect to
a line passing through said contact and the
pivotal point of said contact member, and

‘eceentric means for reciprocating said 30ke,

substantially as: described.

11. In an ele(/tncfd switching dov ice, the
combination of a plurality of SWLtches, ‘each
ccmprmno a contact, a pivoted contact
meraber, a 1cc1propable yol'e and a yieldable
member’ ‘1t one end operatively engaging
gaid contact member and at its other end
operatively engaging said yoke, operating
means for said switches compmsmo a hori-
zontal fember, a plurality of eccentrics
mounted thereon and each adapted to en-

gage one cf sald: reciprocable yokes and
each being at a different angle with respect
to the othm and means for rotating said
operating : nember whereby said switches are
operated in & predetermined sequence, sub-
stantially as described.

12. In an electrical switching device, the

combination of a plurality of switches. each

comprising a contact, a pivoted contact arm,
means for ooemtmcr said plvoted ‘contact
arms comprising a ‘shiftable member near
the pivotal point of said contact arm, a
resilient member at one end pivotally en-
gaging said contact arm and at its other end
engaging said reciprocable member at a
point on one side of a line joining the piv-
otal point of said arm and said yieldable
Contqct and means for moving said shift-
able members in a predetermlned order to
move the point of engagement thereof with
said resilient member to the other side of
said line to operate said switches, substan-
tially as described.

18. In an electrical switching device, the
combination of a plurality of S‘mfchos ‘each

“comprising a contact, a pivoted contacu arnm, -

a reciprocable member near the pivotal
point of said contact arm, a member at one
end operativelv engaging said arm and at
its other end operatively engaging said re-
ciprocable’ member at one side of a line
passing through said contact and the piv-
otal point of said arm, and means for mov-
ing in' a predetermined sequence the point
of engagement between each of said resilient
and reciprocable members to the other side
of said line to open or close the switch, sub-
stantially as-described.

In testimony Whereof I have hereunto set

ray hand.
(/HA\RLES N. ALTER,
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