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SPUCIFICATION forming part of Letters Patent No. 668 389, dated Februa,ry 19, 1901
Application filed Nuvember 23, 1899, Senal No. 738 021, (No model.)

io all whom 6 may concern:
Beit known that I, WILLARD . RICHARDS,
a citizen of the United States, residing at Buf-
- falo, in the county of Krie and State of New
5 York, haveinvented newand useful Improve-
mwents in Elecetrie Switches, of which the fol-

lowing is 4 5pe(:,1[1mmon

I‘hlb invention relates to a switch WhlGh is
so construceted that the switch-leverisshifted
1o from one set of coutacts to the other and is

brought into contact therewith by a rotary

movement in a plane parallel with the face
of the switeh board or base.
The principal object of this invention 1s to

15 adapt the switch-lever to make contact with

several superposed contacts which are ar-
ranged at different distances from the base.

To thatend the switeh-lever 1s provided with ¢
ar-
erent distances from the base’

two ol more contact-blades, which are

20 ranged ab diff

Cor lt‘bp()ll(].ll’l”’ with the location of Lhe differ-
entb contacts. |

In the accompanying drawings, consisting

of two sheets, Figure 1 is a face view of a

25 switch embodymw my 1mplovem(,ubs Kig.

2 is & section at right angles to IFig. 1 in line

22, I'ig. 1. Fig. 3 1s a sectional faee view in
line 3 3, Iig. 4. Fig. 4 1s a section at riﬂ'ht
angles t0 Fi os. 1 d[ld 3 in line 4 4, Fig.

30 I‘ly 518 a tmwmentmy side elevation of hhe
handle of the switch-lever, showing the fixed
adjusting-segment in section.  Kig. 618 a sec-
tional view of the handle of the switch-lever
in line 6 6, Fig. 5. Fig. 7 is a cross-section of

35 oneof the contactsand the blade of theswiich-

lever, showing the lever out of contact. Iig.
8 is a diagrammatic view showing my im-
proved switch embodied in an electrie-light-
ing apparatus. |

Like letters of reference refer to like parts
in the several figures.

A represents the switeh board or base,which
is preferably ¢ircularin outlineand eonsl,ruet-—
ed of any suitable insulating material, pret-
45 erably slate. This base is provided centrally
on its front side or face with a forwardly-pro-
jecting arbor or post B, which is secured to
the base by serews b, passing through 13119 base
and the base-flange b’ of the post.

C represents an 11153uld,tmw sappor bmﬂ-

40

50

.swmeh blade D, as shown in Kig
Each of the coupling-bolts F is arranged in

111ateria1_, which surrounds the post and is
provided with a base-flange ¢, which rests

against the base-flange of the post.

D D’ D?represent the double-armed blades
of the switch-lever, which are pivoted on the
insulating - sleeve C at different distances
from bhe_bdse. In the switch shown 1in the

drawings three of these switech-blades are em-
ployed.

These bladesareinsulated froim each
other by insulating-washers d, of valcanized
fiber or other suitable material. The inner-

mnost or rearmost switch-blade bears against

the base-flange of the insulatiug-sleeve.

K represents the metallic handie of the
switch-lever, which turns with its hub e on
the outer ond of the insulating-sleeve C and
which forms, together with the swatwh blades,
the switch-lever. This handle 13 arranged At
right angles to the switch-blades aud 18 sepa-
rated from the outermost switch-blade by an
insulating - washer ¢'. The several switch-

blades and the handle »wre connected by coup-

ling-bolts K, 8o as to turn together, butare in-
sulated from each other by insulating sieeves
and washers £ 1. Hach of the insulating-
sleeves f passes throu oh coinciding trans-
verse openings in the we ashers de’ and switch-
blades and through a perforated ear f* on the
hub of the h&ndle and abuts with its inner

end against the front side ot the innermost
1gs. 2 and 4.

one of thée sleeves f and bears with its head
against the rear side of the innermost switch-
blade Each of the washers f'is mounted on

the outer end of a coupling-bolt between the .
serew-nutb of this bolt and an adjacent per-

forated ear 1% projecting from the hub of the
handle. The switch-lever is confined on the

central insulating-sleeve C by a screw-nut g,

arranged on the outer threaded end of the
po% and bearing againstan insulating-washer
g', whichin turn bearb against the outer ends
of the central sleeve (/ and the hub of the
handle. The handle overhangs a guidc-seg-
ment H, which is supported at its ends bV
posts hon the base. The handle is prevented
from being pressed inwardly or toward the
base by the main or body portion of the han-
dle engaging against the outer side of the

sleeve, of vulcanized fiber or o other’ Sulta,ble 4 Seﬂ‘menb, “and the handle is prevented from
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- of the segment, as shown in Fig. 3.
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being pressed outwardly or away from the
base by a lip /i, arranged on the inuer side
of the handle and ovelhcmgmg_rhe inner side

The switch-lever is yieldingly held in its
adjusted position by a bolt or cateh 7, which
1s arranged in a socket in the handle and
pressed toward the segment by a spring ¢,
‘The segmeunt is provided in its outer edge
with V-shaped notches %, adapted to receive
the double - beveled head of the bolt. The
latter holds the lever yieldingly in position
on the segment, but allows the lever to be
shifted by the application of sufficient force
to release the spring-pressed bolt from the
notch. The segment is provided at its ends
with stops¢®, which limit the movement of the
lever.

Upon turning the switch-lever each of its
blades may be engaged with either of the con-
tacts which are arranged around the pivot-
postof the switch-lever or concentrically and
1n the same piane at right angles to the pivot-
line of the switeh-lever.

The switeh represented in the drawings is
more particularly designed for use in an elec-
tric - car-lichtinug apparatus, in which this
switeh 1s inter pobed between the generating-
circult and the battery and hg?htmu CLr-
cults for the purpose of providing means
whereby the attendant can connect the gen-
erating-circuit with one of the batteries and
the other battery with the lighting-circuitand
can alternate the battery connections or can
citt out the generating-circuit and connect
two babtule.:-, in multlple with the lighting-
circuit and will also cut the field -ecircuit
In cutting out the generating-eircuit.
that purpose the base of theswitehis provided
with two multiple sets of battery alternating
contacts, a multiple set of emergency-con-
tacts, and also with field-contacts, which are
arranged side by side with the bfzttei;s -CON-
tacts. Hach set of contacts consists of two
groups arranged on dlametrically opposite
sides of the pivot-line of the switch-lever.

In the diagrammatic representation, Fig. 8,
my improved switeh is shown as applled £0
an electric-lighting system. R represents a
dynamo; S, a resistance; T T, two storage
bmteneb, and V a set of electric lamps or
otherelectric translatingdevice. One group
of each set of battery fLItematmu contacts
consists of threelike contacts K K’ K2, which
are arranged side by side and at different dis-
tances from the switeh-base. The inner and
outer contacts I K* of this group are con-
nected with the likke poles of two storage bat-
teries 1" T by wires t{. The mtermedmte
contact K'is connected with the main line
W, connecting with the opposite poles of both
storage batteries. Theopposite or companion
group of eacn set of battery alternating con-
tacts consists of an inner and an outer like
contact IL® K*and two intermediate contacts

I K% The latter are arranged edge to edge
In the same plane circumferentially. The |

For

l and washers 77° pt.

| Inner and outer contacts K3 ! are connected,

respectively, with one side of the generating-
cirecult by a wirer and with the serviece-cireuit
¢ by a wire v, The intermediate contacls
K X are conunected, respectively, with the
field-c¢irenit by a wire X and the opposite side
v*of the generating-circuit by a wire X'. The

third set Of contacts on the switeh-base is de-

signed for the purpose of counezting both
storage batteries in muitiple with the service-
cireuit and for breaking the field-cireuit and
armature or generating cireuit in case of an
emergency when the generator gets out of or-
der. One group of emergency-contacts ¢on-
sists of an inner and an outer contact !/,
which are connected with the like poles of the
two storage batteries, respectively, by wires
[P, The other group of emergency-countacts
consists of an inner and an outer contact * [2,

which areconnected with each other and with

the service-circuit by a wire [°.
Kach of the several contacts above mei:-
tioned consists of a wppmuiw plate m fmd
two inwardly-projecting spring-jaws ' m?®,
which are secured 1o opposite sides of tho
plate by any suitable means—for instance,
by solder and pins. The several contacts in
each group of battery alternating contacts
are separated from each other by inaulewin“—
washers . A metallie binding-plate n'is in-
terposed between the innermost contaet of
each of these groups and the base. Thesev-
eral contacts in each group of battery alter-
nating contacts are connected with each
other and with the base, but are insulated
from one another by coupling-bolts 0 and in-
sulating sleeves and washers o' o°.  Eaeh in-
sulating-sleeve passes through openings in
the base, binding-plate, contact-plates, and
insulating-washers of the same group, and
1ts head bears against the adjacent washer o2,
which in turns bears against the supporting-
plate of the outermost contact.

T'he emergency-contacts [ " are separated
Dy a wide insulating-washer p. A metal
binding-plate p'is interposed between the in-
ner eontcmt [ and the base. These two con-
tacts are connected with each other and with
the base, but are insulated from each other
by coupling-bolts p* and insualating sleeves
The emer trulr;,y—conLELULb
[* I’ ave separated from each other by a me-
tallic washer ¢, and a metallic binding-plate
g is interposed between the inner contact 2
and the base, whereby the emergency-con-
tacts are both eleclrlcftll) @01111mlul with the
binding-plate ¢'.

Upon turning the switch-lever so that its
blades stand in lmv- with either set of battery
alternating contacts the innermost blade D

| engages betwc,e-n the Jaws of the contacts I

IC%, the outermost blade D? engages between
the jaws of the contacts K* !, and the in-
termediate blade D' engages with one of its
ends between the jaws of the contact K’ and
with its opposite end between the jaws of

hoth contacts K° K¢ as represented in Figs,
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the current from the dynamo is condueted
to one of the batteries, the current from the
other battery is conducted to the service-cir-
cuit, and the armature and field cirenits are
closed. Upon turning the switch-lever so
that its blades connect the other set ot bat-
tery alternating contacts the battery connec-
tions between the charging-battery and serv-
ieo-cireuits are reversed in such manner that
the battery formerly connected with the gen-
erating- cirenit is now connected with the
service-cirenit, while the battery formerly
connected with the latter is now connected
with the generating-circuit, the generating
and field eireuits remaining closed, as betore.

Upon turning the switch-lever so that 1ts

blades stand in line with the emergency-con-
tacts one end of the inner blade D engages be-
of the contact [ and 1t8 oppo-
site end between the jaws of the contact 5,
and one end of the outer blade D? engages
between the jaws of the contact ["and 1ts op-
posite end between the jaws of contact [?,
while the intermediate switch-blade is not en-
vaged with any contact and is idle, as repre-
sented in Figs. 3 and 4. In this position of
the lever both batteries are placed in parallel
with the service-circuit and the generating
and field eircuits of the dynawmo are broken.

In order to insure a close contact of each
blade between the two members of a contact,
the blade is made slightly thicker than the
space between the two members of the con-
tact. and the edges of the contacts and the
blades are beveled or rounded to facilitate the
entrance of the blade between the members.

In the position of the switch-lever shown

in Fig. 8 its blades connect one set of alter-

nating contacts, whereby one of the batteries
is connected with the charging-eircuit, the
other battery is connected with the service-
circuit, and the field-circuit of the generator
is closed. When the switch is in this posi-
tion and the dynamo-switch or contact-lever
Y is in the position shown in Fig. 3, the cur-
rent generated by the dynamo is distributed
as follows: Commencing at the brush z on
one side of the armature, the current passes
successively through wire z', contact 22,
switeh-lever contact y, contact 2% and wire
24 to binding-post s on one side of the resist-
ance S, where the current divides. One part

of the divided current passes from the bind-

ing-post s through wire 7, upper contact K5,
switch-blade D, lower contact K, wire ', and
enters battery T' from one side and charges
the same. The current returns from the op-
posite side of battery T' through wire W,
lower contact K', switch-blade D', upper con-
tact K8 wires X' v°, contact
contact’, contact 2%, and wire 2" to brush zSon
opposite side of armature, thus completing
the charging-cirecuit. The other part of the
current from the dynamo passes from the
binding-post s through the resistance, S, bind-

ing-post s', wire v%, contact v*, switch-lever Vo, |

upper contact K,

from one side thereof.

25 switch-lever

frh;_;% :

wire v, and enters the lamps from one side.
The c¢urrent returns from the opposite side
of the lamps through wire W, lower contact
K', switch-blade D', upper contact K° wires

X' 2, contact 2%, switch-lever contact ', con-
¢ont-.
pleting one part of the service-cireuit. The

tact 28, and wire 27 to brush 2°, thereby

resistance is so proportioned that the pressure

of the current from the dynamo after passing

the resistance is soinewhat less than the pres-
sure of the previously-charged battery T,

which canses this battery todischarge slightly,

and the eurrent so discharged passes from
one side of the battery T through wire
lower contact K?, switch-blade D? upper con-
tact K4 and wire v’ to binding-post s’, where 1t

joins the current from the dynamo on its way

to the lamps, and returns by wire W to the
opposite side of the battery T, thereby com-
pleting the other part of the service-cireuit.
The current for exciting the field-coils passes
from the brush z through wire #', contact 27
switch-lever contacty, contact 2, wire &, field-
contact ', field switch-blade «°, field-contact
z3, wire X, ineluding field-coils X*, upper con-
tact K5, switch-blade D', upper contact K¢,
wires X' 0% contact 2% switch-lever contact
y', contact 2%, wire 27, and brush 28, thereby
completing the field-circuit. |
Upon turning the switch-blades D D' D? so
that they engage with the other set of alter-
nating contacts the current from the dy-
namo is distributed as follows: Commencing
at brush z, the current passes successively
through the wires 2, contacts 2*y 2°, and wire
z4to binding-post s, where the current divides.
One part of the current passes from binding-
post sthrough wire r, lower contact K3, switch-
blade D, upper contact K, wire 7, and enters
the battery T from one side and charges the
same. The current returns from the oppo-
site side of the battery T through wire W,
switch-blade D', lower con-
tact K¢, wires X' v?%, contacts 2° y' 2°, wire 7,
and brush 2%, thereby completing the charg-
ing-circuit. The other part of the current
passes from binding-post s through the re-
sistance S, binding-post s’, wire v°, contact Vi,
switch-lever v°, wire v, and enters the lamps
The current returns
from the opposite side of the lamps through
wire W, upper contact K', switch-blade D,
lower contact K¢ wires X' 2% contacts 2° ¥
25, wires 27, and brush 2%, thereby completing
one part of the service-circuit. The current
discharged from the battery T' passes through
wire ', upper contact K% switch-blade D2,
lower contact K and wire v’ to post s’, where
it, joins the dynamo-current on its way to the
lammps, and returns by wire W to opposite side
of the battery TV. The current for.exciting
the field-coils in this altered position of the
switch passes from the brush z through wires

2/, contacts 22y 25, wire &, contacts &' x* &3,

wire X, including field-coils X?, lower contact
K3, switch-blade D', lower contact K&, wires
X' »?, contacts 2° i’ 2% and wire 27 to brush 2%,
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Upon turning the switch-lever into the po- |

sition shown in Figs. 3 and 4 the connections
between the dynamo and the batteries and
the field-circuit are broken and the batteries
are placed in parallel with the lamps, In
this position of the switch-lever the current
from one pole of battery T passes through

wires ¢ %, contact /, switeh-blade D, contaey {2,

and wires {* v to one side of the lam ps and re-
turns by wire W from the other side of the
lamps to the opposite pole of the battery T.
The current passes from one pole of battery
T through wires ' 5, contact ', switeh-blade
D?, contact ?, and wires%¢ to one side of lam DS
and returus by wire W from opposite side of
the lamps to the opposite pole of the bat-
tery T,

I donotwishtoclaim in this application any
Invention or improvement which is elaimed
In another application filed by me November
20, 1399, Serial No. 737,570.

I ciaim as my invention—

1. The combination with the base provided
with an insalating-pivot and with contsgets
arranged around the pivos, of a switch-lever
mounted thereon and composed of a handle,
Switch-blades arranged side byside, connect-
Ing-bolts, insulating-washers separating the
handle and the several blades, and insulat-
Ing-sleevessurrounding the connectin 2-bolts,
substantially as set forth.

2. The combination with the base and a
switch-lever mounted on the base and pPro-
vided with insulated switeh-blades which are
arranged different distances from the base,
of a group of contacts arranged side by side
at different distances from the base and com-
posed of contacts each having projecting jaws,
Insulating - washers interposed between the
contacts, a connecting-bolt, and an insulat-
Ing-sleeve surrounding the bolt, substantially
as set forth.

3. The ecombination with the base and the

668,389

switch-lever rotatably mounted thereon and
provided with a plurality of blades, of two
setsof emergency-contacts, one set being com-
posed of two contacts which are insulated from
each other and the other set being composed
of two contacts which are electri ally con-
nected, substantially as set forth.

4. The combination with the base and the
switch-lever rotatably moanted thereon and
provided with three blades which are insu-
lated from one another, of groups of battery
alternating contacts, each group being com-
posed of three contacts which are insulated
from each other and arranged in line with
sald switeh-blades, and two groups of emer-
gency-contacts, each composed of two con-
tacts which are arranged in line with two of
said switeh-blades, substantially as set forth.

5. The combination with the base and the
switch-lever rotatably mounted thereon and
provided with a two-armed switch-blade, of a
contact adapted to be engaged by one of said
arms and two contacts arranged edge to edge
in the same plane and adapted to be engaged
by theotherarm of the switch-blade, substan-
tially as set forth.

0. The combination with the base and the
switch-lever rotatably mounted thereon and
provided with three blades arranged side by
side, of a set of contacts composed of two
groups, one group consisting of three con-
tacts arranged side by side in line with the
three switch-blades and the other group con-
sisting of four corresponding contacts, two
of which are arranged edge to edge in the
same plane with one of the contacts of the
opposing group, substantially as set forth.

Witness my hand this 13th day of Novem-
ber, 1899,

WILLARD F. RICHARDS.

Witnesses:
JNO. J. BONNER,
CYESTA B. HORNBECK.
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