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To all whom it may concern:

Be it known that I, ARTHUR G. McPHER-
SON, a citizen of the United States, residing
at Highland Park, in the county of Lake and
State of Illinois, have invented certain new
andusefulimprovementsin ElectricSwitches,
of which the followingisa full, clear, and ex-
act specification.

Myinvention relatestothateclassof switches
employed for alternately cutting out one gen-
erator or source of supply and throwing in
another. Devices of this character are espe-
cially useful in electric-light plants when it
becomes necessary to throw in a larger gen-
erator at times when the amount of current
required becomes too great for the smaller
generator. In analternating-currentsystem
it 1s impossible to accomplish this shift with-
out a momentary interruption of the current;
because if one generator is thrown into cir-
cuit before the other is completely cut out
one will short-circuit through the other, and
1f one is cut out before the other is thrown
in the interruption will nevertheless oceur.
This interruption, even though very brief, is
exceedingly objectionable, especially in elec-
tric-light systems. The primary object of
Iny invention, therefore, is to provide means
whereby the shift from one generator or other
source of current may be alternately effected,
but with such great rapidity that the make
and break are virtually effected simultane-
ously, and therefore the interruption not ob-
jectionably noticeable.

With these ends in view my invention con-

sists in certain features of novelty in the con-

struction, combination, and arrangement of
parts by which the said objects and certain
other objects hereinafter appearing are at-
tained, all as fully described with reference
tothe accompanying drawings, and more par-
ticularly pointed out in the claims.

In the said drawings, Figure 1is a side view
of my improved switch, partly in plan sec-
tion.
thereof, taken on the line 2 2, Fig. 1. Fig.
o 1s a detall side view showing a modification
hereinafter described. Fig. 4is a longitudi-
nal sectional view thereof, taken on the line
4 4, IFi1g. 3. Fig. 5 is a transverse sectional
view thereof, taken on the line 5 5, Fig. 3;

Fig. 2 is a transverse sectional view

| and Fig. 6 is a detail perspective view of a

part of the shifting lever.

My invention, in its broadest aspect, com-
prises two isolated contacts, each adapted to
be connected with one limb or branch of an
electric system, and between which contacts
isarranged an oscillatory or vibratory or other
shiftable piece connected with a quick-action
motor, which causes such shiftable piece to
leave one contact . and impinge against the
other with a very rapid movement at the in-
stant 1t is desired to change from one genera-
tor to the other, this shiftable piece being
also in electrical communication with another
branch or limb of the system, so that the
current may pass from the generator through
one of said contacts and the shiftable piece
and out onto the line, or vice versa. In elec-
tric-light systems, however, it is of course
necessary to duplicate the mechanism thus
generally described, so asto constitute means
for making the shift or change in the return-
wire also. In adapting my improvements to
an electric-light system of wires or any other
system in which an outgoing and return wire
are employed I use two pairs of isolated con-
tacts and two of theisolated shiftable pieces
adapted toalternately connect, respectively,
with the contacts of each of said pairs, each
of said shiftable pieces being in electrical
communication with one side of the circuit.
As a simple and convenient means of accom-
plishing this I employ any suitable base 1,
preferably composed of insulating material,
upon one end of which is mounted a pair of
blocks 2 3, each having binding-screws 4,
whereby the two sides or limbs 5 6 of the cir-
cult may be electrically connected to the
blocks 2 3. At the other end of the base 1,
and preferably diametrically opposite the
blocks 2 8, is another pair of blocks 7 8, hav-
ing binding-screws 9, by means of which con-
ductors or limbs 10 11 may be electrically
connected to the blocks 7 8, respectively.

Mounted about midway between the two pairs -
of blocks 2 3 and 78 isanother pair of blocks

12 13, to each of which is electrically con-
nected one of the wires or limbs 14 15.
One pair of the conductors 5 6 and 10 11
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may constitute the leads from one of the gen- |
| erators or sources of electricity and the other
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pair from the Other cenerator or source, while
the conductors or limbs 14 15 constitute leads
which extend throughout the lighting sys-
tem; but it is also obvious that, 1f desired,
the conductors 14 15 may constitute the leads
from one of the generators, while one of the
other pairs of conductors constitutes the leads

or limbs which extend throughoutthe system.

Kach of the blocks 2 3 and 7 8 is provided
with a contact-piece, preferably constructed

of a short section of tubing having a quar-

tered bell-mouth 16, which is so formed as to
constitute a socket. 'Thiscontact 16 may be

held in place in each of the said blocks by |

means of a set-serew 17, the side of the block
being bored, as shown on the right in Fig. 1,
to receive the neck or smaller end of the tube
Each of the blocks 12 13 is bored longitudi-
nally, as shown more clearly in Kig. 2, and ar-
ranged toslide through each of these longitu-
dinal bores is the shiftable contact-piece 18,
before referred to. This preferably consists
of a tubular portion fitting accurately in the
bore of the block 12 or 13, so as to be capable
of sliding back and forth, and each end of

each of these tubes 18 is .given a spherical
form or swelled outwaldly S0 as to consti-
tute a lump or ball 19, each end being quar-

tered by the lonmtudmal slits 20 like the.
The extreme ends of the pieces

sockets 16.
18 are of smaller diameter than the mouths
of the sockets 16, so that when the pieces 13
are shifted longitudinally they will be re-
ceived by the socket 16 in the manner shown
on the right in Fig. 1, and thus establish
electrical communication between the blocks?7
8 or 2 8 and the blocks 1213, and consequently
place one of the generatorsin communication
with the conductors 14 15. The purpose of
this ball-and-socket connection 16 19 is to en-
able the socket 16 to hold onto the shiftable
piece 18 until the motor (presently to be de-
scribed) has acecumulated sufficient power to
shift the piece 18 suddenly and with great
rapidity, so that 1n an instant after its end
leaves one of the sockets 16 its other end will
contact with the socket at the opposite end,
and thus reduce the interruption of the cur-
rent to the minimum duration of time. This
motor for thus shifting the portions 18 may
be constituted by a spring or other suitable
power; but 1 preferably employ a vacuum-
chamber or dash-pot, which is caused to ac-
cumulate its power by the act of shifting the
switch-lever. .

As shown in the drawings, the shiftable
pleces 13 are connected together by a cross-
head, constituted by two pieces of insulation
21 22 and a pintle 23, having its end embed-
ded 1n each of said portions 21 22. Each of
the portions 21 22 is secured to the side of
one of the pleces 13 by means of transverse
screws or bolts 24, the sides of the members
in the opposed faces of the blocks 12 13 being
open pa,l t way around, as shown more cledﬂy
in Kig. 2,80 as to accommodate the blocks of

| msulatlon 21 22.

1’

conditions be insuf
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95 represents the cylinder of the dash-pot,
whose end is provided with a perforated lug
26, through which the pin 23 passes. The

lug 26 is held at a central point on the pin 25

by a coil-spring or washer 27, arranged on
each side ’rheleof and bearing &ﬂ‘amst one of
the blocks 21 22 and also serving to force the

blocks apart and to hold the pieees 18 in firm
electrical connection with the blocks 12 13.

75

28 represents the piston of the dash-pot,hav-

ing the rod 29, passing through the end of the
cylinder and- being secured by bolt 30 to a
bar 31, preferably composed of insulation,and
havmﬂ an operating-handle 32. The ends ot
this b&r 51 are conneeted to the free ends of
a pair of arms 33, whose opposite ends are
pivoted at 34 to the sides of the blocks 12 13.
With this arrangement it will be seen that
when the handle 32 is thrown from the posi-
tion shown in Fig. 1 to a corresponding posi-
tion at the opposite end of the base 1, the
distance between the bar 31 and the pivot-
pin 23 being increased, the piston 23 will be
pulled toward the other end of the cylinder

25 and creating a vacuum thereunder will

induce the pieces 18 to pull away from the
sockets of the blocks 7 8 and shoot toward
the blocks 2 3. This movement of the pieces
18, however, will not oceur until the vacuum
under the piston 28 has about reached 1ts
maximum power, the grip of the sockets 16
holding the pieces 1S against movement until
such degree of force has been reached, where-
upon they will let go suddenly and allow the
vacuum to impart its maximum force to the
pieces 18 at the beginning of their movement.
When the handle 18 is thrown back to its
present position, the operation will be re-
versed.

If the suetlon of the dash-pot is alone de-

pended upon for pulling the shifting piece 13

away {rom the 3ocket 16, it might Undel some
icient for the purpose. In
order, therefore, that the initial movement ot
the piece 18 may be induced by positive means,
the eylinder 25 and rod 29 are so proportioned
in length that the piston 28 will come against
the head of the cylinder before the handle
32 has reached the limit of its throw, and con-
sequently the further movement of the han-
dle will be exerted upon the piece 13 directly
through the intermediary of the rod 29 and
cylinder 25 without depending upon the power
of the vacuum. In other words, the stretch
of the elastiec medium or connection consti-
tuted by the cylinder 25, piston 28, and rod
29 1s of less extent than the throw or move-
ment of the shiftable contact-pieces. It will
also be seen that the distance between the
pivot of the lever or arm 33 and its point of

connection with this elastic medium isgreater

than the distance between such point{ and the
point of connection of the shiftable contact
and such elastic medium, whereby the latter

point of connection will remain at a point
between the pivot of the lever and its free
| end when the parts are in their normal posi-
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tion. By this arrangement the tendency of
the elastic connection or dash-pot is to hold
the contacts together until the lever has been
pulled upwardly or outwardly to a position
almost at right angles to the contact-pieces
18, and the dash-pot does not begin to pull
the contacts asunder until the lever has
passed this position going toward the opposite
end of the switch. When the ball191is once
released from the socket 16, the vacuum will
very rapidly continue the movement and
shoot the ball at the other end into the oppo-
site socket. | -

Instead of the lock just described,consisting
of the socket 16 and ball 19, it may be desir-
able in some instances to employ a positive
lock that will hold the pieces 18 absolutely at
rest and in engagement with the contacts 16
until the handle 32 has about reached the
limit of its throw, so as to insure sufficient
power 1n the vacuum to shift the pieces 18
with the requisite rapidity. An example of
a positive lock is shown in Figs. 3 to 6, inclu-
sive. In thisform of the invention the shift-
able contacts are preferably composed of flat
bars 35, let into suitable recesses in the op-
posed faces of the blocks 12°, to which the
conductors 14 15 are connected, only one of
such blocks 12* being shown in the drawings,
but the other being similar to that shown and
occupying a position corresponding to the
bloek 13. (Shown in Fig. 1.) The bar 35
slides back and forth in the bloeck 12°* like the
bar13, and when atone extremity of its move-
ment it is received between a block 7* and
the contact-spring 16*, the block 7* being con-
nected to the conductor 10 and being dupli-
cated on the opposite side and opposite end
of the base 1. The under side of the bar 35
is provided with a notch 36, in which engages
a transversely-sliding catch or bolt 37. (See
Fig. 5.) This bolt or catch 37 is held up in
place with its tooth 88 in engagement with
the notch 36 by means of a blade-spring 39,
so that when the spring is not resisted the
tooth 38 will prevent the endwise movement
of the bar 35. Thehub of the arm 33 is pro-
vided on each side with a bevel or cam 40,
which when the arm reaches its horizontal
position, as shown in Figs. 1 and 3, will en-
gage with a shoulder 41 on the bolt 37 and
force such bolt downwardly or in a direction
to carry the tooth 38 out of the noteh 36, thus
permitting the bar 35 to slide past the bolt 37
without interference. The arm 33 does not
reach this position, of course, until the dash-
pot has acquired its maximum power. As
soon as the bar 35 is released, therefore, it
instantly breaks the contact with the spring
16" and enters between the block 7* and spring
16* at the opposite end of the base 1, as be-
fore described with reference to Fig. 1.

In bothforms the axis of the pivot 34 passes
through the piece 18 and bar 35, so that when
the arm 33 reaches the limit of its movement
the pull will be lengthwise thereof. -

Having thus described my invention, what

| I claim as new therein, and desire to secure
by Letters Patent, is— _ -

1. Adevice forthe purpose described hav-
Ing in combination two isolated contacts each
adapted to be connected with one limb of an
electric system, a longitudinally - shiftable

contact-piece adapted to connect alternately

with sald contacts and being in electrical

3

75

communication with another limb of said Sys-

tem, an oscillatory lever or handle pivoted at

a point between said contacts, an elastic con-

nection between said lever or handle and said

shiftable piece, and means for retarding the

movement of said shiftable piece while in
electrical communication with either of said
contacts, substantially as set forth.

80

2. A device for the purpose described hav-

ing In combination two isolated contacts each

adapted to be connected with one limb of an
electric system, a longitudinally -shiftable

contact-plece adapted to connect alternately

with said contacts and being in electrical
communication with anotherlimb of said sys-
tem, an oscillatory lever or handle pivoted at

go

a point substantially midway between said

contacts and having the axis of its pivot pass-
ing through said shiftable piece whereby said
handle or lever may rest substantially par-
allel with said shiftable piece, an elastic con-
nection between said shiftable piece and le-
ver, and means for retarding the movement
of said shiftable piece while in electrical com-
munication with either of said contacts, sub-
stantially as set forth. o

3. A device for the purpose described hav-
ing in combination two pairs of isolated con-
tacts each of which is adapted to be connect-

ed with one limb of an electrical system, a

pairoflongitudinally-shiftable contact-pieces
adapted to be forced into electrical communi-
cation with said pairs of contacts alternately

at opposite ends, means for holding said shift-

able contacts each in electrical communica-
tion with one limb of said system, an insu-
lated cross-head extending between said shift-
able pieces, an oscillatory pivoted arm or le-
ver having elastic connection with said cross-
head, and means for retarding the movement
of said shiftable pieces while in electrical
communication with either of said contacts,
substantially as set forth. "
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4. A device for the purpose described hav-

ing In combination two pairs of isolated con-
tacts each adapted to be connected with one
limb of an electric system, a pair of shiftable
contact-pieces adapted to be forced into con-
nection with either pair of said contacts, a
palr of blocks in which said shiftable pieces
slide, each of said blocks being adapted to
be electrically connected with another limb

of said electric system, a two-part cross-head

extending between said shiftable pieces,
means for forcing the parts of said cross-
heads away from each other, an arm or lever

pivoted between said pairs of contacts and

having an elastic connection with said cross-
head, and means for retarding the movement
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1| nication with another limb of said system,an = =
': oscillatory lever or handle pivoted at a point
- ;between smd contacts, an elasmc eonneetlon 45

S addpted =torbe cgnneeted with one limb .of an :-ment of qmd shl_ftable pleee Whlle in elec‘tmc&l SR
communiecation with either of said contacts; -
..o contact-plece adapted to be reciprocated al- | the stretch of said elastic c-onne_c-tien;bei_ng -

o - ternately mto. contact W1th qmd 1501&13@(1 con- | lessthanthemovementof said shiftable piece -
| ;Whereby the shiftable piece mll_ be pulled R

- electrie system; a longitudinally-shiftable

- | | ?power subst&ntlally as set forth
R :pwot of smd lever and the pomt o_f connec- | 8. A device for the purpose descmbpd hav— 55
. tion of S&Id lever with said elastie eonneetion I'ing In eombmatmn two 1solated eontacts, S

R =When the elastle conneetmn 1S 11, 1’53 1etraeted | secur ed to smd lever an elastlc eonneetlon 60

o condmon substanma,]ly as set for th _ seeured tosaid shlfbable plece-and having the SR

B ing m cambmatwn two lsolated eontaet_s each : :the handle 32' GompcaSed: of _11011 conduetmg ; 5

R T fia,da;p,tedito}be connected with one limb of an |
o :eleetrle' 8ySt?em' a 'lonmtndmally Shift&ble’ |1

=eonueeted Wlth one 11mb of an electme sys- R
an osc:t].latmy lever or ha,ndle pwoted at & tem, a longitudinally-reciprocating contact-
| piecel8havingelectrical communicationwith 70 -
| another limb of said system, an oscillatoryle-

:-i=ipmnt between S&ld contacts,anelasbw con-

- | ver pivoted between said isolated contaets,a
S iof sald shlftable' plece Whﬂe in electmea,l com- _‘= ieyli-nderhavi—ngpi-:votal: eonnecti_on at one ;e:nd B
R munwamon Wlth_ elther of sald contaets the ; imth sald reelproca,tmg pleee, a piston in sa.id R

-nectmn a,nd sa,ld sh1ftable pleee bemw nor- |
"""" mally at a point between the pivot of said le-- .-p1stcm W1th rela,tlon to sald eylmdel bemcr R
Vel and its free end, substantially as set forth. | shorter than the movement of said recipro‘-

7. A device for the purpose described hav- | cating piece, substantially as set forth.
ing in combination two isolated contacts each | |
-~ adapted to connect with one limb of an elec-: ARTHUR G. MCPHE’RSO.N'
q40 tric system, a longitudinally-shiftable con-| Witnesses:

tact-piece adapted to connectalternately with

said contacts and being in electrical commu-

K. A. HOPKINS,
EDNA B. JOHANSON.
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