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Lo all whom it may concern.:

Dbe it known that I, FRANKLIN A. WELLER,
of Boston,in the coum} of Suffolk and Com-
monwealth of Massachusetts, have invented
certain Improvements in Motor- Switches, of
which the following, taken in connection with
the accompanying drawings, is a specifica-
tion.

In the accompanying drawings, Figure 1 is
10 a plan view of mechanism embodying my in-

vention. Ifig. 2 is an elevation of a vertical
section on line 2 2, Ifig. 1. Fig. 3 represents
the insulating-cap 40 detached; and Fig. 4
represents one member of a two-part switch-
15 bar A, all of which will be referred to and
more specilically deseribed hereinafter.
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Thisinvention relates to means for starting .

and stopping electric motors on constant-po-

tential circuits, and has for its object to pro-
20 vide a means of the character and for the
purpose stated, whereby in starting the motor
the rush of current is graduated to the in-
creasing speed of the motor, and whereby also
the potential current may be quickly broken
for the purpose of stopping the motor when
desired.

Incarrying out my invention as represented
in the accompanying drawings I employ a
supporting frame-work composed of block 4
and its overhanging arm F. The arm F is
provided with an opening to receive spindle
5. Said spindle has on its top end a project-
ing handle G, and the bottom end of said spin-
dle 18 soeketed in a suttahle bearing support-
ed by the block 4, tothe end that a rotary re-
ciprocating movement may be i1mparted to
the spindie by a person moving the handle G.
Connected with the spindle B is a switeh-bar
A. BSald bar is composed of two members 5
and 6. Sald members are duplicates of each
other, and are formed of conducting material,
preferably of a conducting spring metal. Said
members are attached tothe spindle B in such
manner that when the spindle is rotated by
a movement of the handle (= the two members
are thereby made to travel uniformly as one
part or bar, and thus combined said members
constitute what for convenience in this speci-
fication I have designated as “switch-bar A.”
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Sald members 5 and 6 are earefully insulated |
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| from each other and from the spindle I> and

its supporting frame-work. To this end the
spindle B is surrounded by a ring 7, of non-
conducting material, Ifig. 2, against which the
two members 5 6, composing switch-bar A, 53
are brought to bear,as shown in Fig. 2. Said
spindle B is further provided with a shoulder
3 and receives a threaded nut 9, by means of
which the two members 5 and 6 are clamped
tightly between the insulating-collars 10 10, 6o
as shown, Ifig. 2, the inner end faces of said
members being allowed to bear against the
ring 7

On the supporting-base are mounted dead-
blocks ¢ e, on which the outer ends of switch- 65
bar A are allowed to rest while the motor is
not running. On the base - block is also
mounted the conduecting-plate 11, to which is
connected oneside of the line-wire 12, through
an intermediate post IX’. The other side of 7o
theline-wire is connected through wire X and
intermediate post K°to a metallic commuta-

tor-strip D, one end of which issecured to the

base-block 4 and the opposite end of which
bears yieldingly against the shank of mem- 75
ber 5 of switech-bar A. Said post IC? is also
connected with the field-magnet coils of the
motor by the wire X', and a wire X* connects
sald colls with the metallic commutator-strip
D’ through post KK* Oneend of thestripD’is 8¢
supported on the base-block 4 and the oppo-
site end bears yieldingly electrically against
the shank of member 6 of switch-bar A, Said
post K* is also connected with one brush of
the armature. The opposite motor-brush is 8s
connected by a suitable wire 7 to post I

On the base-block 4 are metallic blocksI I
IIX. SaidblocksIl’ areconnected with the
rheostat or resistance-coils. The block I/ is
further connected electrically with the post go
K* The conduector I is covered by an insu-
lating-cap 40, IF1g. 3

9, which 18 formed of fiber
or other non-conducting material. The cap
18 held in position by screws M O. The
blocks I I’ are covered by a duplicate insu- g5
lating-cap, as shown. The switch-bar A in
moving from left to right travels beneath the
said insulating-caps, one end bearing directly
on the blocks I I’) the opposite end bearing
on the conductor 1. To this end the insu- rce
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- that the switch-bar travels air-space. U, Fig.-
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lating-caps 11m*e their ends a,d;]a,cent to the | the current pdsse% to armature through re-

dead-blocks e e slightly elevated to allow the.
switeh-bar A in going from the dead-blocks e
e 10 pass 1ea,d113 under the insulating-caps.
The opposite ends of said caps are pressed

more closely down. upon .their. respective |.

blocks, to theend that when the switeh-bar A
has emewed from under the-caps- a back-
wa,rd.movement of the switeh-bar will cause

the ends thereof to ride up over the insulat-

ing-caps. To facilitate this operation, the
caps have their edges 16 16 chamfered, as
shown. They are als0 preferably made qnfﬁ-
ciently thin to yield upwardly while the
switch-bar passes under and spring down-
wardly when the switch-bar emerges. As a
furthur means of facilitating this operation,

the switch-bar A has  its edges . 20 20 also:

chamfered or rolled slightly upward. As the
switeh-bar passes from leff to right its pro-

gress is stopped by a suitable stud or pin 25, |
just after the ends of the bar emerge flom-
under theinsnlating-caps and bear upon con- |
The backward move-
ment of the switch-bar ‘A causes it to lift:|-
above the insulating-caps, and a stop 30 op--
erates to prevent the switeh-bar.from being
- again brought into contact with the: te1m1--a}

ductor-blocks I”-and H.

nals H I’ untll the bar has been first carried

to its proper starting-point—ui..e., the dead-

blocks e e.
The stop 30 is made of. spring. metal or
otherwise adapted to yield upwardly:to per-

mit the lifting of the switeh-bar onto.the in-
5111&t1nﬂ-capq after which the stop settles: |
down toprevent the return of the switch-bar..

In addition to 1ts own flexibility, a slarmg
32, arranged as shown in Fig. 2, operates: to

press downwardly the switch- bar A and.cause
it to bear downwardly upon.the terminals or
insulating-eaps.

switeh-bar.

The operation of this switch.is as follows:-
The switch-handle is moved from left.-to rlght-=.r.
and brought into position with the ends of

the smteh-bal bearing upon the blocks:e: ¢,

which 1s the normal p‘osition. of .,the_g-swi-t.ehf'
. f_[‘l __
start the motor, said handle is moved :from | -
right to left, thereby causing the bar A-to ap-.
Said terminals.

bar while the motfor is not in Opela,tioﬂ

p1oaeh the termmals HI11.
are positioned relatively to the:blocks e e, 80

1, before its opposite end reaches air-space V,

so that the line-current passes. through post-.

K’, terminal -H, switch-bar. member 6, con-

nector D’ to post K?* through the ﬁeld—ma,ﬂ'-;:
net coils of the motor to K3 and to the other-“.
side of line, thereby: makmﬂ' the:coils:mag-.
netic or active before the '-‘;Wltch-bal contacts:
As the switch- |

with electric terminals I’ 1.
bar contacts with the first block terminal I,

s. ‘Instead of thestop 30 being.|
made to yleld upwardly, a fixed stop may.be:
employed, and the: torsional spring-:of the:
switch-bar A will allow it to escape onto the:|
insulating-caps, provided the stop-30 1s po-.
sitioned to act upon one edge only:. of the

comprising

_sistance-coils connected to terminals 1 I" and
post K! As the switch- bar continues its

movemenf over the terminals 1 I’ the resist-

ance is gradually cut out till the s“"lteh-bar

70

reaches 1ts extreme forward movement and

bears upon the block I’, that being its nor-

mal position when the motor is in full speed.
To stop the motor, handle G is given a re-

-versed movement, wher eby the en ds of switch-

bar A are made to ride upon the top of in-
sulating strips or caps 40 40, the lifting of

the- E‘»WltCh-bal being effected by the cham-

fered edges of the msulatmmcaps and 'lt‘ﬁe
e

switch-bar, when once lifted to bear upon the

| msula,tlnﬂ-ca,p, is prevented by stop 30 from 8 |
1t is ﬁlst carried to the dead-blocks ee, and- .

uptulned edges of the switch-Dbar.

returning to contact with terminals H I” until
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made totravel under the insulating-capsover -

the resistance-terminals I I, and in this way
‘approach the terminals I I’ as before.

Having: thus descnbed my mventmn 1

-claim—
1. A switch for controllmg motors, having- .
_the:armature-coils in a branch or shunt ¢ir- -
“cuit Gomprlsmn a series of resistance-con---
tactsin theshunt-circuit, a lonﬂ'contaet in the:
‘main line to both field. and armature coils,an
~operating-handle, and a pair of contacts there-:

00 -

95'}.

on moving in unison with but insulated from - -

| advance of the ebtabllshment of the circuit.
| through. the -armature-coils, substantmlly as -
-..descmbed

-each other one controlling the main line to -
-both ‘the ﬁeld and armature coils and .the:
| other the shunt through the armature and re-
sistance colils, said pd.rts being so ]:)Obltlon?d._;._j‘;j-
with relation to each other that the main line ...
shall.be established through the field-coilsin - .
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9. A switch for controllmg motors, havmﬂ';_._..

:the armature-coils in a branch or shunt cir- -
~euit comprising -a pair.of pivoted contact-
-arms-insulated . from each other, a series of
- resistance-contacts in the shunt-clrcult with
‘which one arm is a,da.pted 1o contact, -and a

~T1.TQO

contact in the main line to the shunt and. .-

L field coils, located relativelyin advance of the:
first - resistance-contact, whereby the circuit
s established through the field-coils in ad- :
-vance. ‘of the estabhshment of the. circuit
| through the shunt-circuit and armature-coils, -
'Substantlally as described. -
3. ‘A switeh.for eontrolhnn' a main 11_ne and
~-.;;_a-re_sistance-shunt circuit _-in said main. line,
a pair of yielding. switch-arms - .

.moving together but insulated from each :
.other, a. contact in the main line, and. a series
| of rebwta,nce contactsin the shunt,with which .
‘said arms. are adapted to co- 0petate during
~their movement.in one direction, and insulat- .+
-.f:-;inu--pla,l;es overlying both the main line -and.:
resistance.contacts, upon which the arms:are-
-supported during the return movement sub+ -

stantially as descmbed
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4, A switch for controlling a main line and. .-

‘a resistance-shunt circuit m salid main line,
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comprising a pivoted operating-handle, a pair
of switeh-arms mounted on said handle and
insulated from each other, a pair of contact-
springs engaging said switeh-arms, respect-
1vely, one forming one terminal of the main
line, a main-line contact with which the arm

~engaging with said spring is adapted to co-
operatetoestablish the main line, and a series |

of resistance-contacts forming one terminal
of the shunt-cireuit, the opposite terminal be-
ing formed by the spring engaging the arm
adapted to co-operate with said resistance-
terminals, substantially as described.

5. In a switeh such as described, the com-
bination, with the pivoted operating-handle
having an insulating-hub movable therewith,
a palr of mdependent switech-arms mounted
on said hub opposite and out of electrical con-
nection with each other and having the ex-
tended hub-flanges and the terminal springs
engaging said hub-flanges, the long main-line
contact with which one of the arms co-operate,

and the series of contacts with which the op-

posite arm co-operates, whereby a main line
and a resistance-shunt in said line may be
controlled, substantially as deseribed.

6. In a switch such as described, the com-
bination, with the pivoted operating-handle
having an insulating-hub movable therewith,
flanges at top and bottom of said hub, and a
pairof independent switch-arms having hub-
flanges held Dbetween said first- mentioned
flanges out of electrical connection with each
other, and the terminal springs engaging said
hub-flanges on the arms, of the long main-
line contact with which one of the arms co-
operates and the series of contacts with which

the opposite arm co-operates, whereby a main |

line and a resistance-shuntin said line may be
controlied, substantially as described.
7. In an electrical switch, the combination,

with the pivoted switeh-arm and econtact with

which the same 1s adapted to co-operate, of
the spring insulating-plate overlying and be-

tween which and the contact the arm passes,

haviug oneof its endsslightiy nearer the con-

tact than the other, whereby the arm 1n its

return movement is caused to travel over the
plate, substantially as described.

S. In an electrical switeh, the combination,
with the yielding pivoted switeh-arm having
the “rolled up” or beveled edge and contact
with which the arm is adapted to co-operate,
of theinsulating-plate overlying and between
which and the contaet the arm passes, hav-
ing its rear end beveled and adapted to en-
gage the beveled edge of the arm, whereby
the arm 1s caused to travel over the plate in
the return movement, substantially as de-
seribed. |

9. In an electrical switeh, thecombination,
with the yielding switech-arm, the contact with
which the arm 1s adapted to co-operate, and
the insulating-plate overlying and between
which and the contact the arm passes in ifs
forward movement and over which it passes
in the return-stroke, of the stop for said arm
having the overhanging end for preventing
the re-entry of the arm without returning to
first position, substantially as described.

Signed at Doston, Massachusetts, this 20th
day of January, A. D. 1890. _

FRANKLIN A. WELLER.

Witnesses: .

W. S, HADAWAY, Jr.,
C. B. TUTTLE.
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