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UNITED STATES PATENT OFFICE.

THOMAS E. BARNUM, OF MILWAUKEE, WISCONSIN, ASSIGNOR TO THE CUTLER-
HAMMER MANUFACTURING COMPANY, OF MILWAUKEE, WISCONSIN, A CORPORA-

TION OF WISCONSIN. )

OVERLOAD REVERSING-SWITCH.

949,874,

To all whom it may concern:

Be it known that I, Trosas E. Barwua,
a_citizen of the United States, residing at
Milwaulee, in the county of Milwaukee and
State of Wisconsin, have invented new and
useful Improvements in Overload Revers-
Ing-Switches, of which the following is a
full, clear, concise, and exact description,
reference being had to the accompanying
drawing, forming a part of this specifica-
tion,

My invention relates to improvements in
overload switches.

The object of my invention is to provide a
switch of the drum type with means which
will cause the same to open whenever an
overload occurs.

My invention is especially applicable to
reversing switches. According to the pre-
ferred form thereof, I provide a shaft or
rotatable member, upon which contacts are
arranged cylindrically. These contacts are
adapted to engage brushes or fingers which
may be suitably connected in the circuit of
an electric motor. I thus produce a switch
which may be employed as a reversing
switch for a motor. It will be understood
however that my switch may be adapted to
other purposes.  When the switch stands in
its initial or normal position it is open. It
may be turned in either direction, from its
initial position, to close the same. The posi-
tion to which the switch will be brought if
it be turned in one direction will be desig-
nated the forward position, and the position
to which it will be brought if it be turned in
the opposite direction will be termed the
reverse position. The switch is preferably
provided with a centering spring, which
tends to keep it in its initial position.
Whenever the switch is turned to either the
forward or the reverse position it is caught
by a latch which serves to hold it against
the tension of the centering spring. The
latch is suitably associated with the over-
load magnet so that whenever an overload
oceurs, 1t will be tripped to release the
switch. The centering spring serves to re-
turn the switch to its initial position, after
it is released.

It will, of course, be understood that my
invention may be embodied in various ways
and used for different purposes, and that ‘it

Specification of Letters Patent.
Application filed July 25, 1906,
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Patented Feb. 22, 1910.
Serial No. 327,731.

is not limited to the particular apparatus
which T shall herein particularly set forth
in full explaining the various features there-
of.

The preferred form of my invention is
illustrated in accompanying drawing.

Figure 1, is a front view of the interior
mechanism of a reversing switch which em-
bodies my invention; Fig. 2, is a partial sec-
tional view on the line 2—2 of Fig, 1; Fig.
3, 1s a cross-sectional view on the line 3—3
of Fig. 1; Fig. 4, is a cross-sectional view
on the line 4—4 of Fig. 1; showing only the
parts in the foreground. Fig. 5, is a detail
view of the latch when it is set. Fig. 6, is
a detail view of the latch when it is tripped;
Fig. 7, is the plan view of the latch; and
Fig. 8 is a diagrammatic view showing one
of the circnit arrangements of my device.

"The reversing switch is preferably mount-
ed upon a supporting frame which is adapt-
ed to be attached to a suitable support. The
frame is preferably provided with a back 1,
and ends 2 and 3, which are integral with
the back. The back is preferably provided
with lugs 4, by meaus of which the frame
may be fastened in place.  The ends 2 and 3
preferably carry a sheath 5, which is held
m place by bolts 6, connected to the back.
The structure which is thus formed by the
frame and sheath serves as a casing.

The supporting frame preferably carries
an operating shatt 7 which is journaled in
the ends 2 and 8. The shaft is preferably
provided with a handle 8, which is ar-
ranged upon the outside of the end 3. The
supporting frame is preferably so placed
that the operating shaft is arranged in a
horizontal position. The end 3 is preferably
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- provided with lugs 9 which serve as stops to

limit the movement of the handle. A collar
11 1s_preferably fastened upon the operat-
ing shaft and arranged upon the inside of
the end 3. The collar and the handle serve
to prevent axial displacement of the shaft.
The operating shaft preferably carries
supporting collars 12 and 13 which are pref-
erably fastened thereto by means of pins.
The collar 12 is preferably provided with
two arms 14, to which a bracket 15 is fas-
tened by means of bolts 16, said bracket be-
ing suitably insulated from said arms. The
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collar 13 is preferably provided with a flange
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17, to which two brackets 18 and 19 are at-
tached by means of bolts 20, said brackets |
being suitably insulated from said flange
and also from each other. The brackets 15,
18 and 19 carry suitable contact rings 21,
which are adapted to engage brushes or con-
tact fingers 22, said brushes preferably be-
ing mounted upon an insulating base 23,
fastened upon the back 1.

The left end of
the shaft is preferably surrounded by a cen-
tering spring 24, between the ends of which
are arranged pins 25, and 26, the pin 25 be-
ing mounted upon the flange 17 and the pin
96 being mounted upon the end 2.

Tt will thus be ceen that I provide a switch
of the drum type which may be turned in
either dirvection from its initial position.
The contact fingers or brushes 22 may be so
connected to the circuit of a motor, and the
contact rings so arranged, that the switeh is
adapted to act as a reversing switch for the
motor. When the switch stands in its ini-
tial position, the contact rings are out of en-
gagement with the brushes or contact fingers, .
and, therefore, the switch is open. If the |
switch be turned in either direction from its
initial position, the contact rings will be
brought into engagement with the contact
fingers to close the switch. If the switch be
turned in one direction, it will be brought to
the forward position, in which position it
will so close the motor circuit that the motor
will operate in a forward direction. If the
switeh be turned in the opposite direction,
it will be brought to the reverse position, in
which position it will so close the motor
cireuit that the motor will operate in a rve-
verse direction.

In order to hold the switch in either posi-
tion against the tension of the centering
spring, I preferably provide a latch, the con-
struction of which T shall now describe.
Figs. 5, 6, and 7 show the construction of the
latch which I prefer to employ. It will be
understood, however, that my invention con-
templates a latch of various forms. In
order to support the latch, I preferably pro-
vide a frame 27, which is adapted to be |
mounted upon the back 1. The frame is
preferably so constructed that it s adapted
to support an overload coil or magnet 28.
A plunger 29, which is adapted to be at-
tracted Dy the overload coil, is suitably car-
vied by the frame. The top of the frame is
preferably provided with lugs 30, by means
of which a pin 31 is supported. A pair of !
pawls 32, each of which is provided with a |
noteh 33, is preferably pivotally mounted |

|
|
1

upon the pin. A barrel or hub 34, which is |
provided with lugs 35 and 306, is also pivot-
ally mounted upon the pin.  The pawls 82 |
preferably carry a lever 37, which is ar- |
ranged between the same and pivoted there-
to at a central point. The plunger 29 pref- |
erably carries a pin 38 which is adapted to |
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engage the lug 36. The lug 35 preferably
arries a pin 89 which is adapted to engage
the inner end of the lever 37. A mechanical
connection is thus formed between the over-
load coil or magnet and the pawls 32.

The arms 14 arve preferably each provided
with a pin 40 which carries a voller 1.
The notches 33 in the pawls 32 are adapted
to receive cither of the vollers. If the
switeh be in the forward position, the pawls
32 will engage one of the rollers, and if it be
in the reverse position, said pawls will en-
gage the other roller. The pawls thus
serve to catch the switch to hold it in either
the forward position or the reverse position.
The pawls ave preferably o arranged that
gravity will serve to keep the same in en-
gagenient with either of the rollers. IFigs.
5 and 6 illustrate the operation of the latch.
Fig. 3 shows the latch when it is set so that
the switch is caught by the same. The
pawls then engage one of the rollers. Ifig.
6 shows the lateh when it is tripped to ve-
lease the switch. Whenever an overload
occurs the overload coil will raise the plun-
ger 29, theveby causing the pin 38 to engage
the lug 36.  The hub 34 will thus be turned.
thereby causing the pin 39 to raise the inner
end of the lever 37. The outer end of the
lever will then press downwardly upon the
voller which is engaged by the pawls, there-
by causing the pawls to be raised from said
roller. It will thus be seen that whenever
an overload occurs, the switch will be ve-
leased and returned to its initial position.
The civeuit which the switeh controls will
therefore be protected against damage by
an overload. '

The frame 27 preferably carries a
threaded rod 42, the lower end of which ex-
tends beneath the plunger 29, and forms a
stop for the same.  The position of the rod
may be adjusted by means of nuts 43.

The manner of connecting my reversing
switch to a motor is illustrated in ¥Fig. 8.
In order to distinguish the contact rings 21.
as well as the contact vings 22, from each
other I shall designate the same by means
of rvefercnce letters. It may be assumed
when the switch is moved to the forward
position, that the contact rings «, b, «. and «/

engage the contact fingers ¢, £, 7 and ¢ re-

spectively, and that the contact rings A, {
and m engage the contact fingers n, o, and ¢
respectively. During the votation of the

Cswitch toward the forward position. the

contact fingers, pass throngh the position
indicated by the dotted lines 1—1. In con-
sequence the civeuit is first closed from the
positive line 44 through finger . ring

contact ring ¢, finger A, conductor 45, arma-
ture 46, conductor 47, finger o. ring L. ring
/. finger n. conductor 48, field winding 49.
conductor 50, finger ¢. ring . ring d. and
finger 4 to the negative line 51.

Tt will be
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noted that the overload coil 28 is then short-
circuited.

When the switeh is fully closed the con-
tact fingers are in the position indicated by
the dotted line 2—2. The circuit then ex-
tends from the positive line 44, through
finger ¢, overload coil 28, finger /, ring 0,
ring ¢, and -thence throngh the path as has
been previously tracted. The overload coil
is thus placed in civcuit. When the switch
is moved to the reverse position, the contact
rings 4, k&, I, and m will engage the contact
fingers ¢, g, A, and 7 respectively, and the
contact rings 0, ¢, and @ will engage the con-
tact fingers, u, p, and ¢ respectively. Dur-
ing the rotation of the switch toward the re-
verse position, the contact fingers will pass
throngh to the position indicated by the
dotted lines 1*—1% In consequence the cir-
cuit is first closed from the positive line 44,
i‘whr(mgh 'iringer ¢, ring j, ring /, ﬁnge*{ g, con-
ductor 47, armatuve 46, conductor 43, finger
py 1ing ¢, ving 0, finger n, conductor 48,
field 49, conductor 50, finger ¢, ving d, ring
i, and finger ¢, to the negative line 51,
When the switch is fully closed in the ve-
verse position, the contact fingers are in the
pesition indicated by the dotted lines 2—2.
The circuit is then closed from the positive
line 44, contact finger ¢, overload coil 28,
contact finger f, ring &, ring /, and thence
through the same path as has previounsly
been traced.

In order that T may open the switch at
will, T preferably provide means which may
be manually actuated to trip this latch, and
I shall now describe such means. A slidable
rod 52 preferably extends through the end
3 of the supporting frame and an upward
extension in one of the lugs 30. A retract-
ing spring 53 is preferably placed between
sald Iung, and a collar 54 fastened to the
rod. The inner end of the rod preferably
carries a wedge shaped piece or cam 55,
which is adapted to engage an inclined sur-
face upon a lug 56 extending from the hub
34 of the latch. The outer end of the rod
is provided with a finger piece or button
57. In order to trip the latch, manually,
this button 57, may be pressed inwardly to
cause the cam 55 to engage the lug 56 and
thus turn the hub. The pin 89 will then

“operate the lever 37 to trip the latch in the

same mannet as has heretofore been set
forth.

It will, of course, be understood that va-
rious changes may be made in the apparatus
which T have illustrated herein, without in
any way, deviating from iy invention as
defined by the claims appended hereto.

Having thus described my invention what
I claim as new and desire to secure by Let-
ters Patent is:

1. In combination, a switch having con-

tacts thereon, stationary contacts, a projec-:

3

tion on said switch, a pivoted latch for en-
gaging said projection and for holding said
contacts in closed relation, a lever adapted
to actuate said latch, and a magnet adapted

to actuate the lever to disengage the latch.

from said switch.

2. In combination, a switch, a projection
on said switch, a latch adapfed to engage
said projection when the switch is in closed
position, a lever for disengaging said latch

from  said’ projection, an electromagnet -

adapted to respond to abnormal electrical
conditions to operate said lever, and means
to return said switch to open position when
the latch is disengaged.

3. In combination, a switch having cy-
lindrically arranged contacts, a latch adapi-
ed to catch said switch and hold it in a pre-
determined position, an overload magnet
adapted to trip said lateh, and means for
retracting said switch when said latch is
tripped.

4. In combination, a switch, a latch adapt-
ed to catch said switch and hold it in a
predetermined position, a lever adapted to
trip said latch, and an  electro-magnetic
winding adapted when subjected to abnor-
mal = electrical conditions to actuate said
lever te trip said latch. ‘

5. In combination, a switch, a pawl or
detent forming a latch to catch said switch
and hold it in a predetermined position, a
lever pivoted upon said pawl and adapted to
actuate the pawl, and an electro-magnetic
winding for operating said lever to move
said pawl.

6. In combination, a switch, a locking
pawl or detent, a part carried by said switch
and adapted to be engaged by said pawl to
retain said switch in position, a lever piv-
oted upon said pawl and adapted to engage
said part, said lever adapted to actuate the
pawl, and an electro-magnet adapted to op-
erate said lever,

7. In combination, a switch, a pivoted
pawl, a part carried by said switch adapted
to be-engaged with said pawl to retain said
switch in a predetermined position, a lever
pivoted upon said pawl and adapted to ac-
tuate said pawl and to engage said part, a
pivoted member adapted to engage said
lever, and an electro-magnet winding adapt-
ed to actuate said member.

8. In combination, a switch, a pivoted.

pawl, a part carried by said switch and
adapted to be engaged with said pawl to
retain said switch in a predetermined posi-
tion; a lever pivoted upen said pawl and
adapted to actuate said pawl and to engage
said part, a pivoted member, an electro-mag-
netic winding, means actuated by said wind-
ing to turn said member, and means carried
by said member for engaging said lever.

9. In combination, a switch, a pawl, a pin
having said pawl pivoted thereon, a part
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carried by said switch and adapted to be
engaged by said pawl, a lever pivoted upon
said pawl and adapted to engage said part,
a barrel arranged upon said pin, an electro-
magnet, a plunger adapted to be actuated
by said magnet, a connection between said
plunger and said barrel and a connection be-
tween said barrel and said lever.

10. In combination, a switch, a frame, a
magnet mounted upon said frame, a plunger
adapted to be actuated by said magnet, a
pivot carried by said frame, a pawl mount-
ed upon said pivot, a part carried by said
switch and adapted to be engaged with said
pawl, a lever pivoted upon said pawl and
adapted to be engaged by said part, a mem-
ber mounted upon said pivot, a connection
between said member and said plunger, and
a connection between said member and said
lever.

11. In combination, a switch, a pawl, a

be engaged by said pawl, a lever pivoted
upon said pawl and adapted to engage said
part, a magnet, and mechanism adapted to
be operated by said magnet to actuate said
lever.

12. Tn combination, a switch, a pawl, a
part carried by said switch and adapted to
be engaged by said pawl, a lever pivoted
upon said pawl and adapted to engage said

949,874

! said projection and hold said switch in a
predetermined position, a lever pivoted
upon said pawl and adapted to bear against
the projection on the switch, an electro-re-
sponsive device adapted to respond to ab-
normal electrical conditions to force the
 lever against the projection whereby the
pawl will be disengaged therefrom, and
means to return the switch to initial posi-
tion when released by said pawl.

17. In a switch adapted to be turned in
either direction from initial position, in
combination, a shaft, reversing contacts con-
trolled by the movement of said shaft, a
latch, parts on said shaft adapted to be en-
gaged by the latch when the switch reaches
final position in either direction, and an
electromagnetic winding adapted to actuate
said latch.

18. In combination, a rotatable member,

~contact rings cylindrically arranged there-
part carried by said switch and adapted to |

on, contact fingers mounted upon a station-
ary support and adapted to engage said con-

| tact rings, a pawl, a part carried by said vo-

tatable member and adapted to be engaged
with said pawl to hold said member in a
predetermined position, a lever pivoted
upon said pawl and adapted to actuate said
pawl, an overload magnet, and a mechanical

part, an electro-magnetic winding, a plun- -
ger adapted to be actuated by said winding, |

and a mechanical connection betsveen said
plunger and said lever.

13. In combination. a rotatable member
adapted to be turned in either direction
from initial position, reversing switch con-
tacts operated thereby, means urging said
switch member to stand in its initial posi-
tion, means for holding said member in its
final position in either directicn it is moved,
and a magnet adapted to release the last
mentioned means.

14. In combination, a switch, a projection
on said switch, a pawl or detent to engage
said projection and hold said switch 1n a
predetermined pesition, a lever pivoted
upon said pawl and adapted to bear against
the projection on the switch, and an electro-
magnetic device adapted to respond to ab-
normal electrical conditions to force the
lever against the projection whereby the
pawl will be disengaged therefrom.

15. In combination, a rotatable member,
contacts cylindrically arranged thereon, a
pawl or detent, a part carried by said rota-
table member and adapted to be engaged by
said pawl, a lever pivoted upon said pawl
and adapted to engage said part, an over-
load magnet, a mechanical connection be-
tween said magnet and said pawl, and a
spring connected to said rotatable member.

16. In combination, a switch, a projection
on said switch, a pawl or detent to engage

N

connection between said overload magnet
and said lever.

19. In combination, a rotatable member,
contact rings arranged cylindrically there-
on, contact fingers mounted upon a station-
ary support and adapted to engage said con-
tact rings, a spring connected to said vota-
table member, a frame, an overload magnet
carried by said frame, a pawl pivoted upon
said frame, a part carried by said rotatable
member and adapted to be engaged by said
pawl, and a mechanical connection between
said magnet and said pawl.

gwitch having cylindrically arranged con-
tacts and adapted to be turned in either di-
vection from its initial position, a spring
connected to said switch, a latch adapted to
catch said switch, and an electro-magnetic
winding adapted to trip said latch.

91. In combination, a rotatable reversing
switeh having cylindrically arranged con-
tacts, and adapted to be turned in either di-
rection from its initial position, a spring
connected to said switch, a pawl adapted to
engage said switch, an overload magnef, and
a mechanical connection between said mag-
net and =aid pawl.

29, In a reversing switch in combination,
a rotatable member adapted to be turned in
cither direction from its initial position,
contacts cylindrically arranged upon said
member. a spring connected to said mem-
ber, a pawl adapted to catch said rotatable
member, and an overload coil for actuating
said pawl.

20. Tn combination, a rotatable reversing .
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23. In a reversing switch in combination,
a rotatable member adapted to be turned in
either direction from its initial position, a
spring connected fo said rotatable member,
contacts cylindrically arranged upon said
member, a pawl adapted to catch said mem-
ber, an overload magnet, and a mechanical
connection between said overload magnet
and said pawl.

24. In a reversing switeh, in combination,
a rotatable member adapted to be turned in
either direction from 1its initial position,
contacts cylindrically arranged upon said
rvotatable member, a spring connected to said
rotatable member, a pawl, a part carried by
said member and adapted to be engaged by
said pawl, a lever pivoted upon said pawl
and adapted to engage said part, an over-
load magnet, and a mechanical connection
between said magnet and said lever.

25. In a reversing switch, in combination,
a supporting frame, a rotatable member
mounted upon said frame, contacts cylin-
drically arranged upon said rotatable mem-
ber, contact fingers or brushes mounted
upon said frame, a spring connected to said
rotatable member, a magnet frame mounted
upon said supporting irame, an overload
coll mounted upon said magnet frame, a
Iatch mounted upon said magnet frame and
adapted to catch said rotatable member, and
a mechanical connection adapted to be actu-
ated by said coil to trip said latch.

26. In a reversing switch, in combination,
a shaft, a collar mounted upon said shaft,
a bracket mounted upon said collar, contact
rings mounted upon said bracket, contact
fingers mounted in a stationary position and
adapted to engage said contact rings, a latch
adapted to catch said shaft, and an overload
magnet adapted to trip said latch.

27. In combination, a shaft, a collar
mounted upon said shaft, a plurality of
brackets mounted upon said collar, contact
rings carried by said brackets, stationary
contacts adapted to engage said contact
rings, a spring, a pawl, parts carried by
said shaft and adapted to be engaged by |

said pawl, and an electro-magnet adapted
to disengage said pawl from said parts.

28. In a reversing switch, in combination,
a shatt, collars carried by said shaft, brack-

| ets carried by said collars, contact rings car-

ried by said brackets, contact fingers mount-
ed upon a stationary support and adapted
to engage said contact rings, a spring sur-
rounding said shaft, a pawl, parts carried
by one of said brackets and adapted to be
engaged by said pawl, and an electro-mag-
net adapted to disengage said pawl from
said parts. '

29. In a reversing switch, in combination,
a shaft, collars carried by said shaft, brack-
ets carried by said collars and insulated
from the same, contact rings carried by
said brackets, contact fingers mounted upon
a stationary support and adapted to engage
said contact rings, a spring surrounding
said shaft, a pivoted pawl, parts carried by
one of said brackets and adapted to be en-
gaged by said pawl, a lever pivoted upon
sald pawl, and adapted to engage said parts,
an -overload magnet, and a mechanical con-
nection between said magnet and said lever.

30. In a reversing switch, in combination,
a supporting frame, a shaft journaled upon
sald frame, collars mounted upon said shaft,
brackets mounted upon said collars and in-
sulated therefrom, contact rings carried by
sald brackets, contact fingers mounted upon
said frame and adapted to engage said rings,
a spring surrounding said shaft, rollers car-
ried by one of said brackets, a pivoted pawl
adapted to engage said rollers, a lever adapt-
ed to engage said rollers, and pivoted upon
said pawl, an overload magnet, and a me-
chanical connection between said overload
magnet and said lever.

In witness whereof, I have hereunto sub-
scribed my name in the presence of two wit-
nesses.

THOMAS E. BARNUM.

Witnesses:
Warrer E. Sarcext,
Oscar A. KELLER.
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