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To alt whom, it maey concern.:

. I
Be it known that I, Eppy R, WHirNEY, 8 | switch-circuits

citizen of the United States, residing at Lynn,
county ‘of Essex, State of Massachusetts,

ave mvented certain new
Provements in Switches for’

Electric Circuits,
of which the

following is a specification,

- My invention relates. to Teversing-switches

for electric circuits, and is articularly adapt-
reversing-switches fr())r electric motors,
although it is not limited to this specific ap-
plication; For certain applications of elec-
trie motors—such, forinstance, as in the case

“of the e_lectriwmoto,r_ drive of machine-tools—

it is desirable to: employ a’ single switch
adapted for'starting the motor in either- di-
ping, and for Teversing, Such
a switch' should be placed conveniently for
the operator, and should be so designed" that,
operator may be able to move the switch

able to start the mo-
field . without disturbing the
speed -.controlling field - rheostat. - This en-
ables the operator after once adjusting the
Speed to stop and start the motor and ring
it back to the same speed without further ad-
justment. - This Is impossible with starting-
switthes as ordinari] y arranged. '

One object of m. invention is to provide g
switch which shal] enable the operator to
quickly as may
with no-danger

be desired to:the off position,
1t too far, so as to re-

carrying
verse'the motor, , , -
Another object of my mvention is to pro-
vide a, simple form of starting-switeh which
shall enable the operator to stop and start
full field without disturbing
the speedm(mtrolh’ng field-rheostat, -
"My invention wil] best be understood from
the accompanying drawings; in which—
figure 1 shows g reversing-switch cop-
structed in accordance with ny invention,

and useful Im-

and Fig. 2 shows diagrammaticaily the
applied to the control of an
f electric motor, e e
1 In Fig. 1, A Tepresents - the frame of the
{ switch provided with suitable lugs for attach-
! ing to a support, : »

sulating materja] secured to the frame A and

carrying stationary contacts ¢ to e
} resents the movahle switch member, pivoted
| to the frame A at, J. ing
movable contactg v, b

dotted lines.) The,position'of-switch memn-

I'the switch, and ag 1t is moved in
| tion or the other the motor will be started in
| the direction desired, as will be hereinafter
explained. D represerts g, lug carried by
switch member B ang carrying a )
which is pivoted the lever E.” Lever K is
normally held in g position at right
- switch member B
I f, carried by lugs F

mally held
springs A
0gs against the stops g ",
Referring now to Fig. 2, the
rangements will be described. "M represents
the armature, and m the field, of an 'elee%ric
hotor. - Motor-field m js .shown
across the line 7 7/ through the field-rheostat
1. By neans of this rheostat the motor-
field strehgth, and consequently‘th’e-speéd,
may be adjusted. Leads are brought from
the terminals of the field-rheostat R to con-
tacts ¢! and ¢t which are engaged by mov-
able contact p® when member B ig in’the off
position, as shown.,

‘nthe position shown by the

1

-circuit ag-

circuited at starting and ‘the motop will al-

Ways start with full field. . When member B

‘ ,_w moved to either extreme position, contact
b* leaves contacts ¢10 and ¢ and a resistance
1s thrown into the ﬁeld—cir‘cuit, the amount of

| this resistance depending on the Previous ad-

| justment of rheostat

| 1s enabled to start thp

[ witlloyt disturbing
field-rheostat,

1 With the switch member B in the ﬁositidn

@ represents a slab of in-
| ber B (shown in I ig. 1) is'the off position of ’
i one direc-

pin d, on -

angles to
by meansof the two sgrinus"‘

n, respéctively, which press the -

connected -,

R Thus the operator
motor under full field ‘
the speedv-controllir‘lgv )
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opened. Now if switch member B is brought
into engagement with contacts ¢, ¢/, ¢* and ¢*
a circuit will be closed as follows: from line-
wire [, contact ¢, movable contact V', contact
¢, resistance 7, armature M, contact ¢*, con-
tact 0, contact ¢!, ine-wire . The motor=
armature is cénsequently connected across
the line in series with the starting resistance
r. When switch member B is moved to en-
gage contact ¢*, the resistance » is short-cir-
cuited and-the motor operates at full speed,
corresponding to the position of field-rheo-

stat R. Simalarly, it will be seen by tracing

out the circuits that when switch member B
is moved to the left from the off position dr-
mature M ‘again’ has its circuit closed, but
with its connections relatively reversed, and
when switch member B is brought into en-
gagement with contact ¢® starting resistance
r 1s again short-circuited.  Thus the ar-
rangement of contacts is adapted to start the

motorin either direction with full field and to

bring the motor to the speed determined by
the previous.adjustment of the field-rheo-
stat. . . . : _ ' ‘

Now referring again to Fig. 1, the funetion
of the cam-slot of membper G and the dogs 1
H’ will be explained. . If member B is moved
toward the right from its off position, the
roller ¢ will travel down the slope of the cam-
slot in member G- until it strikes the toe of
dog H.. As the motion of member B is con-
tinued roller E will push dog H aside and will
pass the corner of the cam-siot and travelup-

“ward into the extremity . of the slot. The
extremity of the slot limits the movement of

member B and stops it at the full-speed run-
ning position. After the passage of roller ¢
dog 11 will be pressed back intc the position
shown against stop 1 by the spring h.- Now
i it is desired to refurn swileh member B
quickiy to ifs off position roller e will trave

atong down the slot until it strikes the toe of .

dog H. Dog H is new pressing againsi the
stor 2 and cannot be pushed out of

Roller ¢ will consequently travel aleng the

face of dog H until it reaches the position |
shown in dotted lines. This position-repre-:

sents the limit of possible moverient i ohe

direetion and corvesponds to the off position:,

of switeh niember B: In ordef to carry
switch member 13 over to the reverse posi-
tion, it is necessary ‘to retract the switeh
member a small anount in order to enable
the roller ¢ to pass from the position shown
in dotted Hues to the position shown in fuil
lines, the spring f f acting to raise the roller

to the full-line position when switch member-

B is retracted a sufficient amount to enable
the roller to clear the corner of the cam-slot.
The same process will be repeated when the
switch member is moved to the left to oper-
ate the motor in the - opposite direction.
Roller ¢ is thus given a zigzag movement, and
1t is impossible to carry. the switch member

to meet varying -requirements.

the way.

!

from either running position to the other by

a unidirectional movement. Consequently
the operator may move switch member B
from either running position as rapidly as de-
siredd without removing his eyes {rom the
work and without any danger of carrying the
switch member to thexeverse position.

- I am aware that it has been proposed here-
tofore to prevent a continuous movement of a
reversing-switch from one running position
to the other by providing means, such as a
spring-pressed pawl, adapted to engage a stop
at the off position and to vequite releasing by
the operator before the movement can be
continued;- alse, I am. aware that it has
been proposed heretofore to provide a mem-

.ber for a reversing-switch movablein'different

planes with a stop or stops, necessitating a
shifting of the switch member from one plane
to.another; but'I am not aware that it has
been proposed heretoforé to provide means

for preyenting a unidirectional movement

from one running: position to the other of a
menber movable'in a single plane. " By in-
terrupting the dircction of the movement in-
stead of ygerely its continuity, I provide a
greater safeguard against sn accidental re-
versal, and at-the same time enable the op-
erator to control the switch by a single han-
die without the necessity. of releasing a pawl
or similar stop every time the switch is served
through .the off position, and by providing
means for interrupting’ the continuity of
movement of a member movable in; a single
platie I avoid the necessity of uéing universal
joints or similar complications. o

It is evident that the arranigement of cir-.
cuits and centacts may be varled as desired
Further-
more, the mechanical arvrangement of the
parts may be altered——as, for instance, by
placing the cam-slot on the movable switch

.member and making the lever stationary
-Also, although I have shown the switch-con-
tacts carried by the operating-handle itself,

‘my inventionis obviously not [imited to this

-particular construction, but may be applied
 to the-handle or any vther suitable member
.of any. well-knowli type of reversing-switch, .

Thus.-when T employ the phrase “switch
member”” in the eppended claims Lintend to
include any member of the switch mechan-
s which moves with thé movable contacts
and to which my invention may be applied.
Accordingly I do not desire to limit myself to
the particular construction and arrangement
of parts -here shown, since c¢hanges which
do not depart from the spirit of my mvention
will be obvious to those skilled in the art.
What I claim as new, and desire to secure

by Letters Patent of the United States, is—

1. In a reversing-switch for electric cir-
cuits, a switech member movable in a single
plane and having an off position and a run-
ning position on each side of said off position,
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ad means for preventing a unidirectional
movement of said member from one running
position to the other. .

2. In a reversing-switch for electric cir-
cults, a switch member movable in a single
plane having ah off position and a runnin
position on each side of said off position, an.
1 stationary member adapted to be engaged
thereby and to prevent a unidirectional
movement. of said switch member from one
running position to the other.

3. In a reversing-switch for electric cir-
;uits; a switch member movablein a single
slane and having an off position and a run-
ung position on each side of said off position,
ind a stationary member adapted to be en-
zaged thereby and to act as a positive sto
sherefor at the off position to prevent a uni-
lirectional movement from one running po-

sition-to the other. : .

4. In a reversing-switch for electric cir-.

suits a-switeh member movable in a single
’lane and having an .off position and a run-
1ng position on each side of said-off position,
v member carried by said switch member,

ind ‘a stationary cam adapted to be engaged

thereby and to prevent a unidirectional
novement of said switch member from one
‘unning position to the other. -

5..In a reversing-switch for electric cir-
uits, & switch member having an off posi-
ion and a running position on each side of
aid off position, a pivoted spring-pressed le-
rer carried by said switch member, and a sta-
lonary cam-slot adapted to be engaged by
aid ‘lever_and to prevent a unidirectional
novement of said switch. member from- one
unning position to the other, .~

6. In a- reversing-switch for electric cir-
uits; & switch- member*having an off posi-
ion .and ‘a running position on’each side of
aid off position, a pivoted spring-pressed le-
er: carried by said switch member; a sta-
- B i
lonary cam-slot ‘adapted.to be engaged by
aid-lever, and spring-pressed dogs coacting
vith said slot &ng said. lever to permit a uni-
irectional movement of said switch member
rom off position to either .running position
nd to prevent a unidirectional movement
rom one running position to the other.

830,628

7. In a reversing-switch for clecuic cir-
cuits, a movable switch member having an
off position and a running position on each
side of said off position, a spring-actuated
lever carried by said member, and a station-
ary cam-slot of approximately Z
adapted to be engaged by said lever.

- 8 In a reversing-switch for electric cir-
cuits, a movable switch member having an
off positich and a running position on each

"side of said off position, a’ spring-actuated

lever carried by said member, and a cam-slot
adapted to be engaged with said lever and to

enforce a zigzag movement thereof when said*
switch member is moved from one running
position to the other. : :

9. In dombination, a variable-speed elec-
tric motor, a rheostat in cireuit with the 1mo-
tor-field for varying the speed at which the
motor may run, and a starting-switch for said
motor, said switch being constructed and ar-

- shape

55

60

65

70

ranged to connect said motor to a source of -

current-supply at starting independently of
said rheostat. R '

10. In combination, a variable-speed elec-
tric motor, & rheostat in circuit with the mo-
tor-field, means for operating said rheostat to
vary the speed of the motor, and a starting;

“switeh constructed and arranged to connect

said motor to a source of current-supply so as
to start with a uniform resistance in the field-
circuit forall positionsof therheostat-operat-

ing means.,

11. Incombination with an electric motor,
a rlfeostat in circuit with the motor-field,
means for operating said theostat to vary the
speed of the.motor, a starting resistance, and

a starting-switch constructed and arranged

to connect.said ‘motor to a source of current-
supply so as to start with said resistance irf
series with the armature and with a field-cir
cuit independent of the position of the rheo-
stat-operating means. o

In witness whereof I have hereunto set my.
hand this 28th day of May, 1904. '

EDDY R. WHITNEY..

Witnesses:
Dvuearp McK. McKiLLop,
Jonn J. WALKER.
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