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E”@ all whom 4t may concern

Be it known that I, Sears B. Coxpir, Jr.,

a citizen of the United States.

Brookline. m the countv of \ozfolh and

“Double - Throw  Motor-

Starting Switches, of which the following

panying drawings, is ‘a specification, like
numerals on the dl‘d‘Wlnﬂﬁa 1eplese11t11w like
paris. |

My invention iz a multi-throw
whose handle has preferably a rotary move-

siding broadly in promdmg 111 connection

- with 0pp0~«1te sets of contacts, a reciprocat-
ing contact maker actuated to make contact

successively with said opposite contacts by

‘a hangdle which is compelled to move in a

predetermined manner. ,
While this switch 1z primarily intended

as a motor-starting switch, 1ts use 13 not

restricted thereto as 1t 1s f_lpphcable to a
wide range Oi uses. Preferably also the
switch handle is capable of certain reverse
movements in connection with its forward
rotary movement. Also when the contacts
are movéd to one. position they are auto-
maticallv locked against accidental move-
ment away irom that positlon.

Referring to my - preterred construction
in which the switch is used for starfing an
induction motor, its construction 15 such that

when first operated onlyv the desirved set of

sontacts can- be closed thereby, but after
said contacts have been caused to coperate
for the starting of the motor, then the other
omtacts are closed. To this end I prefer-

aﬁly provide a star wheel or cam and co-.

operating pawl. which permit the handle to

be moved backward onlv when i starting

position. If the handle is 1n any other po-
sition 1t can only be moved forward, said
forward movement however producing the
same startmg movement of the contact. So

that, im any event, the %v*ltch contacts cannot |

pe onemted 1mpmperlv
In 'the drawings, in which I have shown
a preferred embodiment of my invention,

elevation and top plan a switch embodying
my invention; and Figs. 3, 4, 5, and 6, are

. detail views: showmg the h&ndie shaft, and
8%

controlling ‘members resp ectwel in front
elevation. vertlcal section. and side elevatmn,

-

resicling at |

switch |

L S T

- vention to ¢
State of Massachusetts. have invented an |

Improvement in

- provided with bri
ment whereby iz produced a rempmcatnw

movement of “the contacts; my invention re-

ends by similar arms 17,

shatt

partz-, being broken away 1n section
clearness of illustration.

As herein shown, I have anphe& my in-

receptacle 1 and contalning one set of fixed

[V

Cterminals 2, 3, 4. and 0ppo-1te set 5, O. 7,

| between which cedperate movable terminals
description. in connectmn with the accom- |

8. 9 and 10. mounted on a sWINging cross

‘bar 11. herein shown as pruwded with roll

contacts 12 at one side to conper te swith

similar roll contacts 13 separated by springs
14 from the '1{3:13{.('3'{&1'@ terminals 2—4.
idge contacts 15 at 1ts other
side to codperate with U-shaped lmmmteﬂ
contacts 16 of the respective terminals 5—7.

The cross bar 11 is suspended at 1ts opposite
1R, and is actuated
bv a shaft 19 journaled in supports 20.  The
arms 17. 18 are pivoted at 21 below said
16 and have ‘longitucinal slots 22
formed in their upper ennds. The shaft is
severed adjacent itz opposite ends and pro-

vided with cranks 23. 24, 25, 206, nmned r10-
1dlv together at their outer endﬁ at 27 and

pr*owded with rolls 28 on said pins, to travel
in the slots 22 respectively of the arms 17

and 18.

"The crank 23 1= enlarged to 0011-~t1tnfe a
star wheel or cam. best hown in Fig=. 3 and
1. where it will be seen that 1t is plm 1deﬂ
with notclies 26, 30, 31, the former two hav-
ing overhanging shoulders or stops 32, 33,
and the latter being <hallow for a purpose
p1e-~enth to e dE'HCllbefl CodGperating
with this cam iz a pawl or dog 34 pivoted at
35 and normally held 1n enollgement with
the cam by a spring 36. Fast on the outer
end 37 of the shaft i¥ an operating handle
38. Suitable positive locking means of any
desived kind is also prov ided. leing herein

shown as eompw-ma A projecting arm 39

notcehed at 40. 41. 42. 43, to receive g detent
44 carried by said h*:nﬂle and noymally
moved to engage with «aid notches by a
spring 45 in the handle and adaptec to be
released by a thum button 46. The normal
movement of the imndlﬁ iz in the direction

of arrow 47, I1g. 3

Tn uee. the handle is ordinarily rot ated 11

‘the direction of the arrow, whatever its po-

sition may bhe. Tel it be supposed that the
handle is in its vertical. © off ¥ position, the
operator moves it in the direction of the
arrow. which. because of the engagement of
the rolls 28 with the uprights 17, 18, and the

| fact that the L‘ttter are pn*oted at 21 eccen-

Patented ¥Mar. 290, _’EH"?’ i
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2

trically to the shaft 18, causes the cross bar
11 and 1ts contact to swing te the right, Fig.
1, thereby engaging the contacts 12 and 13.
The switch shown is ussd for starting an
induction rmaotor, for which purpose it is
essential that the contacts 12 and 13 shall
make contact before 15 and 16 make con-
tact, and this result is secured by the en-

gagement of the pawl 34 with the shoulder |

33, which makes it impossible for the switch
to be thrown in -any other way than as just
described. The icula '
the noiches and shoulders of the star wheel
~or cam depends on the service for which the
y» switch 1s tc be used. Having moved the
handle to the right into starting position, a
further movement in the same direction op-
erates, by the engagement of the rolls 928
with the slots 22 of the uprights 17, 18, to
swing the movable contacts back to the left
until the contacts 15 and 16 are closed, the
handle meanwhile having swung down-
wardly from starting position and around
to the full-line or “running ™ position, Fig.

3, 1n which position the pawl 34 engages the |

noteh 29 and codperates with the shoulder
52 1m prevenfing a return moevement of the
handle. As herein shown, the only position
in which the handle can be swung in either
direction 1s from the starting position, at
which time the pawl engages the notch 31.
1he handle can then be swung, if desired,
backward to “off ¥ position so as to restore
the contacts to their out-of-contact position.
When the handle is in its starting and run-
ning positions the rells 28 and their cranks
sitand at right angles to the slots 22 of the
uprights 17, 18, and hence tend to lock on
- hold the switch in closing position, but pref-
erably I provide a positive locking device
such as the spring-actuated latch 44, shown
as hand-released at 46.

-1t will be understood that my invention
is capable of a wide variety of constructional
detaills and that the embodiment herein
shown is merely the preferred construction,
except as otherwise restricted in the claims.
The rotary movement of the handle mneed
not be through a complete cycle but mav be
an oscillating or reciprocating movement,
- and 1n fact, while I have shown one form of
cam movement for moving the contact, I
believe my invention is broadly new in pro-
viding a switch having opposite sets of con-
tacts, a contact.maker and actuating means
mncluding a handle which limits said con-
tact maker to a predetermined order of
movements, all as more definitely stated in
the claims. -

Having described iy invention, what I
claim as new and desire to secure by Tetters
Patent 1is, |

1. A multi-throw switch, comprising
starting contacts, running contacts, a re-

particular arrangement of

controihing cam rotating with said hand?

053,084

making contact therewith in the srder men-
tioned, rotary operating means, and means
tor preventing any different order of con-
tact closing. |

2. A multi-throw

switch, comprising

starting contacts, running contacts, swing--
| Ing contact-making mechanism, a rotary

handle for oscillating said swinging contact.
having running position, off position and
starting position, and controlliny mechanism
requiring said handle to move from off posi-
tion forwardly past starting position to get
to running position. |

5. A  multi-threw switch, comprising
starling confacts, running contacts, swing-
Ing reciprocating contact-imnaking mechanism
for codperating with the aforesaid contacts,
and operating mechanism therefor, includ-
g a rotary, handle capable of continuous
unidirectional rotation, means for prevent-

ing making contact with the running con-

tacts without first making contact with the

starting contacts, and means permitting the

contact-making mechanismn to be moved from
starting position to off position by a retro-
grade movement of said handie.

4. A muiti-throw  switch, comprising
starting contacts, running contacts, 2 swing-
Ing contact-maker having reciprocal move-
ment to swing back and forth betwesn said
starting contacts .and running contacts, a
rotary handle having a running position, an
off position, and a starting position, and
capable of unidirectional rotation through a
plurality of complete cycles of operation,

and automatic controlling mechanism be-

vond the control of the operator for requir-
mg said handle to move from off position
forwardly past starting position o get to
running posifion, but permitting said handle
to be moved backward from starting position
to off position. ' .
o. A multi-throw switch, comprising
separated contacts, a reciprocatory swinging

contact-muaker. and operating means therefor

mecluding a rotary handle eapable of unidi-
rectional movement to starting position, run-
ning position, and off position successively,

ﬂ.l"'_-rii.

2,
and a pawl cobperating with said cam, for
restricting sald handle to a predeterinined
order of rotary movement. -

6. In a multi-throw switel, independent
separated contacts, a reciprocatory swinging
contact - maker for successively contacting
therewith, a rotary handle pivoted eccentrie-
ally of the pivot of said swinging contact-
miker, and a slot and crank connection he-
tween said contact maker and handle for
translating the rotary movement ¢f the han-
ale into reciprocating movement of the con-
tact-maker, said crank standing at right
angles to the slot when the switeh is in
ciosed position and thereby tending to hold

ciprocatory - swinging contact-maker for | the switch in said closed position.
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7. In A multl-throw switch, & reciproca-
tory swinging contact-maker havlnn an ofl

position, a starting position, and a running
Pposition, starting contacts.to be engaged by

said ‘contact-maker when in its sta,rtmﬂ posi-
tion, running contacts to be engaged by sald

vcontact-maker when in its running pesition,
‘a handle fotr operating said swinging con-
.-'tact-maker and means for controlling the
direétion of movement of ‘said handle to

- compel .the contact-maker to make confact
~successively with said contacts in an unvary-
“ing predetermined order wrrh relatlon to

16

sald off position. ) |
8. Im a multi- throw switch, a rotary shaft

prowded with swinging - cranl{s, means to

rotate said shaft and cranks, an eccentrically

-.swinging contact maker h;wmﬂ slotted up-
. rights engaged by said cranks for tr ansLu.-

20. .
- Tec 1procat0ry

25D
rotate said shaft and cranks, an eccentr 1cally
swinging contact maker havmg slotted up-

-rlghts enfraged by said eranks, cam mechan-
1M actuate

ing the rotary movement of the shaft into
movement = of
maker, and opposite contacts to be succes-

sively elwaﬂed by said contact maker.

9. Tn a multi- throw switch, a rotary shafl,
rovided with swinging cranhs means to

by said shaft for restr 1ct1ng Lhe

the contact

—_——— e Em —

latter to a predetermined direction of move-

ment, and ()pp()bltt; contacts to be engaged

by said contact malker.

10. In a multi-throw switch, a rotary

shaft provided with swinging crauhs means
to votate said shaft and Cl‘lllle, an eccen-

trically swinging contact maker having

slotted uprights engaged by said cranks, a
can and a codperating dog actuated by said.

shaft for restricting the latter to a prede-
termined direction of movement, and oppo-
site contacts to be engaoed by sald contact

maker.

11. In a multi-thr oW  SW 1tch
shaft provided with swinging cranks, means

to rotate said shait and cranks, an eccen-
‘trically swinging contact . maker -having
' slotted uprights engaged by said cranks and
| hand-released locking mechanism for auto-

matically locking the S‘Wltc}l in  closed

position.
In testimony whereot 1 have signed my

nane to this spemﬁcatlon in the presence of

two sitbser 1131110 witnesses.
| SEARS B. CONDIT JR.
Witnesses:
- M. J. Sraupixg,
\VM J. Pixxn.
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