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To alt whom it may concermn:

Be 1t known that I, JESSE S. PEVEAR, a citi-

zen of the United States, residing at Schenec-
tady, county of Schenectady, State of New
5 York, have invented certain new and useful
Improvementsin Switch-Controlling Mechan-
1sm, of which the following 1s a specification.
The present invention relates to switches

which are adapted to be closed selectively—

1c as, for instance, in apparatus arranged for
operation on both alternating and direct cur-
rent, wherein different switches are employed
for connecting the apparatus to the source of
current-supply according as the current which

1z is being supplied is alternating or direct.
In my application, Serial No. 247,440, for

switch-operating mechanism I have disclosed

switches of the character specified arranged

to be closed antomatically and selectively by

2o means of the current which 1s to be supplied

to the apparatus, the selection being deter-

‘mined by the character of the current. In

some cases this automatic selection is not nee-

essary. In electric railways, for example, in

25 which the cars are arranged to operate on

either direct or alternating current, it may

not always be deemed desirable to operate

such switches automatically as soon as the cur-

- rent-collecting device comes into engagement

30 with the trolley or third rail. Itis, however,

desirable that all the main switches shall open

as soon as the flow of current is interrupted.

One object of the present invention is to so

construct and arrange the parts of switch

35 mechanism of the character referred to that

the switches will automatically open upon fail-

ure of current, although they may not close
automatically.

A further object of the present invention

40 1s to so construct and arrange the controlling
means for switches of the character desceribed
that they are automatically and selectively
closed and maintained in closed position when
the electric apparatus to which current is to

45 be supplied is placed in the proper condition
for operation on the current which is to be
supplied.

Further obJects of the present invention

will appear in connection with the following
so description thereof.

- In the accompanying drawings, Figure 1

illustrates diagrammatically. one form of the

present invention. Fig. 2 is a diagrammatic

representation of a second torm and Fig. 3
55 shows a detail.

‘other funections.

Similar reference characters will be used
throughout the specification and drawings to
indicate like parts.

I have illustrated the present invention in
connection with railway apparatus adapted
for operation on both alternating and direct
current and in which a plurality of switches
are arranged to connect the motor and con-
trol apparatus to the trolley or other collect-
ing device. Only a portion of the control
apparatus 1s 1llustrated, since it in itself forms

no part of the present invention, and a sim-

ple switch for connecting the control appa-
ratus proper to the source of current-supply
1s shown, although this switch may perform
For instance, itmay be simi-
lar to the commutating-switch E in my prior’

application, Serial No. 220,163, filed August

10, 1904, and reference will be made to it as
a ' commutating-switch.”

Reference being had to Fig. 1, X indicates
a trolley - wire or third rail at the point of
junction of portions 1 and 2, which are ener-
gized, respectively, by dlrect and alternating
currents. 3 indicates an insulated or dead
section connecting the live sections 1 and 2.
T and T' are trolleys or other current-collect-
ing devices, adapted to make contact with the

trolley-wire or third rail X. Dand A aretwo

main switches carried by the car and are re-
spectively adapted to connect the motor and
control apparatus to the current—collecting de-
Vice when direct or alternating current is be-
ing supplied. X and C represent a commu-
tdtmcr-swwch and a controller, respectively,
and either or both of these may be duplicated,
as at K and C. These parts may all be of
any usual or desired construction, since they
in themselves form no part of the present in-
vention except as will be hereinafter specified.
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The switch D consists of the movable contact

member ¢, adapted to engage with fixed con-
tacts . These contacts may be placed with-
inan oil-receptacle ¢, whereby the arc formed
upon breaking contact 1s extinguished. The

movable contact member ¢ may be operated

In any sultable manner, as by means of a han-
dle 1, which is connected to stem 2, upon which
the contact member ¢ is mounted by means
of the lever mechanism 3. When the switch
D is closed, current may pass from trolley T
or T', through wire 4, contacts d and ', wire
5, to contacts ¢ and ¢ on the commutatmﬁ'-
smteh K. The switch.A may be similar in

| every respect to the switch D, having movable
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and fixed contact members ¢ and «', respec-
tively, the operating-handle 10 and the lever
mechanism 30 connecting the handle 10 to the
stem 20, which carries the movable contact
member @. When the switch A is closed, cur-
rent may pass from the trolley through wire
6, contacts ¢ and &', primary of transformer
K, to ground. 'The secondary of transformer
F'is connected by means of wire 7 to fixed con-
tacts ¢’ ¢ in the commutating-switch. A fixed

contact ¢° in the commutating-switch is con-

nected to one terminal of the coil of electro-
magnet D', whose core is connected to the han-
dle 1, the circuit being through wire 8, one
blade of S, wire 9, resistance 7, “and the OpPo-
site termmal of the coll of the electromagnet

- D’ is connected to ground. Similarly, one ter-
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minal of the coil of electromagnet A’, whose
core 1s secured to handle 10, is connected to a
fixed contact ¢’ in the commutating-switch E
by means of the wire 11, one blade of switch
>, to wire 12, and the other terminal of this
coll is grounded. In'addition to the fixed con-
tacts enumerated the commutating-switch is
provided with an additional fixed contact &
which may be connected to the motor and con-
trol apparatus by means of a wire 26. The
commutating-switch is further provided Wlth
a number of movabie contact-segments g ¢,

g° ¢°, arranged 1n pairs, as shown so that

- when the smtch 1s moved to 1ts dlI’E‘Ct -current
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position, as 1llustrated, sewment g serves to
connect together contacts ¢ and ¢ and SeQ-
ment ¢ engages with contacts ¢ and .&°. It
on the othel hand the commutating-switch is
moved to 1ts alternatmﬂ -current pOSItIOD Seg-
ment ¢ connects ton'ether contacts ¢ and e,
and %eo'ment g° connects together contacts ¢°
and ¢°. In either position of the commutat-
ing-switch, therefore, the wire 26, which sup-
plies current to.the motor and control appa-

-~ ratus, 1s connected to the source of supply,
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while the coil of electromagnet D' or of elec-
tromagnet A’ is connected to the source of
supply, according as the commutating-switch
1S 1n 1ts direct or its alternating current po-
sition.

It 1s evident that if the main sw1tch A is

closed when the commutating-switch is in its

direct-current position electromagnet A’ is
not energized, since no current is supplied
thereto. Consequently as soon as the handle
10 is released the switch resumes its normal
open position. In the same way switch D
will be maintained closed only when the com-
mutating-switch 1s in the direct-current posi-
tion. Likewise it is impossible to supply cur-
rent to both of the maintaining - magnets at
the same time, since one set of contacts on the
commutating-switch must remain open when
the other set is closed. In other words, in
order thatelther main switch may be held in its
closed position atter it is closed manually, itis

necessary that the commutating-switch be first.

moved to a corresponding running position.

“direct-current running position.

806,751
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In Fig. 2 a somewhat different modification
1s 1illustrated, the switches instead of being
manually operated being closed by means of
compressed air. The main switch D* consists

of a stem &° carrying the movable contact
member @° and the auxiliary contact member
d*, these contacts being adapted for engage-

ment with fixed c_ontacts ¢ and d°, respec-
tively. A piston ¢° is connected or mounted
upon the stem &° and is adapted to move within
a cylinder ¢°, secured to or arranged adjacent
the casing d®. The arrangement of contacts
1s such that when the auxiliary contacts are
closed the main contacts are open, and vice
versa. The main switch A*® is similar to the
switch D? the members ¢’ ¢’ to ¢’ &' ¢® cor-
responding to the members d°, d*to &', &,
and ¢ of the switch D* Air-pipes 13 and
14 are connected to the cylinders ' and &',
respectively, at points beneath the pistons &°
and «’, whereby when pressure is admitted to
the pipes the pistons are forced upwardly,

opening the auxiliary contacts and closing the

main contacts. The cylinders are preferably

~prov1ded with openings to atmosphere d® and

a’, respectively, in order that the movement
of the pistons will not be retarded. The con-
tacts on the commutating-switch E° are simi-
lar to those on the switch E; but in addition
to the electrical contacts the commutating-
switch E’ is provided with valve mechanism
soarranged that when the commutating-switch
1s moved toward 1its alternating-current posi-
tion air is admitted from a suitable reservoir

to the piston «¢°, while if the commutating-

switch is moved toward 1ts other running po-
sition air will be admitted to the piston d&°.

The operation of the main switches 1s there-
fore made dependent upon the commutating-

switch, and the main switches are operated
selectively, according as the commutating-
switch 1s in its alternating-current or in its
Further-
more, 1t is impossible to operate both simul-
taneously, for the reason that air cannot be
admitted to both operating - pistons at the
same time. The commutating-switch E° is

shown 1n duplicate, and therefore the valve

mechanism associated therewith i1s likewise
duplicated, although but one commutating-
switch and one valve mechanism 1s necessary.
The commutating-switch and valve mechan-
ism at the left are shown in their “"off ” po-
sitlons, while on the right these parts have
been moved to the dlrect current position.
The valve mechanism is shown in developed
torm as a plate 15, having three ports 16, 17,
and 18, which lead to the atmosphere, connect-
ed ports 19 and 21, and the port 22. The ar-
rangement of these ports is such that when the

commutating-switch is in its off position or in

either working position the pipes 13 and 14
are connected to atmosphere through one of
the ports 16, 17, or 18, thereby insuring that

 neither main switch may be maintained closed
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by the pneumatic closing mechanism. When [ larly, when the commutating-switch is in its

the commutating-switch is moved from its off

position toward its direct-current-running
position, the port 22 connects the pipe 13 to
a pipe R, leading from a suitable reservoir,
allowing air to flow from the pipe R to the
piston d°. Port 22 is of such dimensions that
the supply -of air to the pipe 13 is cut off just

before the commutating -switch reaches its

running position in order to permit this pipe
to be again connected to atmosphere through
the port 18 when the commutating-switch is
1n 1ts extreme position. If, on the other
hand, the commutating-switch is moved to its
alternating -current- running position, air is

first supplied to pipe 14, then the supply is

cut off and the pipe 14 is connected to atmos-
phere. The purpose of this arrangement is
to enable the main switches to be automatic-
ally and selectively closed when the commu-
tating-switch is thrown to one running posi-

tion or the other without, however, causing

the switches to be maintained closed merely
by reason of the position of the commutating-
switch. The switches D? and A® dare main-
tained in their closed positions when current
15 being supplied to the trolley by means of
the electromagnets D" and A™, the cores of
which In this case are connected directly to
the stems d° and d* The electrical connec-
tions are the same as those shown in Fig. 1,
except that the circuit of each electromagnet
passes also through the auxiliary switch con-
trolled by the other electromagnet, in this
way forming a double interlock—namely, be-
tween the main switches themselves and in
the commutating-switch. The use of the con-
tacts on the main switches necessitates the use
of additional wires 23 and 24 for connecting

the direct-current switch and transformer F,

respectively, to the contacts ¢ and ¢ of the
commutating - switch instead of connecting
these contacts in parallel with contacts ¢ and
e. Assuming direct current to be flowing
into trolley T and the commutating-switch
E’ to have been moved to its direct-current-
running position, air will have been admitted
to piston d°, closing the main contacts of
switch D* and opening the auxiliary contacts.
Thereupon current began to flow through
wire 4, contact d° and 4%, wire 5, wire 23,
contact ¢, and thence to contact ¢ and &, to
wire 26, as before, supplying current to the
motor and control apparatus. At wire 5 the
current divides and a portion passes through
wire 27, through auxiliary contacts ¢*and &,
through wire 28 to contact ¢, contacts ¢ and
¢, wire 8, wire 9, resistance », coil of elec-
tromagnet DY, to ground, thereby energizing
the core of the electromagnet D* and main-
taining the direct-current switch closed inde-
pendently of the pneumatic closing means.

As soon, however, as the flow of current is

interrupted electromagnet D" is deénergized
and the main switch is free to open. Simi-

alternating-current position and alternating

‘current is being supplied to the trolley the

wire 26 is furnished with current through the
main switch A® transformer F, wire 7, wire

24, contacts ¢', ¢°, and ¢°, to wire 26, and a

branch circuit for electromagnet A passes
through auxiliary contacts on the main switeh
D* and through the proper contacts on the
commutating-switch. _ '

- In Kig. 31 have shown in cross-section a
simple form of valve mechanism which may
be placed inthe commutating-switch and which
consists of a casing H, into which are led the
pipes 13, 14, and R. Ports 31 and 32 extend
through the wall of the easing, so as to con-
nect the interior of the casing to atmosphere.
A plug-valve 4 is secured to the shaft A’ of
the commutating-switch and is provided with
three peripheral ports 33, 84, and 35, so ar-

ranged that when the valve is in the position

shown—the off position—pipes 13 and 14 are
connected to atmosphere and shut off from

-
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communication with pipe R. When the han-

‘dle A° (shown in dotted lines) is moved to the

right, pipe 13 will be connected to pipe R, and
then this connection will be interrupted and
pipe 13 will be connected to atmosphere

through port 81. In the same way upon turn-

ing the handle 4’ to the left pipe 14 will first
be connected to pipe R and then to atmos-
phere through port 32. | 3

In each of the modificationsillustrated it is
impossible for both main switches to be main-
tained in their closed vositions at the same

go
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time, and, furthermore, either switech which

may be closed will be automatically opened"
upon cessation of current, so that the oper-.

ator must perform some act in order to cause
1t to be again closed. If the switches are lo-

cated near the trolley-base, the current will
be cut off from the car, so that there is no.

danger of giving a shock to passengers in case
the current return is interrupted.

Although I have explained in detail two em-
bodiments of the present invention, I do not
desire to limit the present invention to the
particular embodiments shown, since in its
broader aspects the present invention may be
embodied in various other forms which I in-
tend to cover in the appended claims.

What I claim as new, and desire to secure by
Letters Patent of the United States, is—

1. In combination, a supply - conductor,
electricapparatusoperating upon current sup-
plied by said conductor, a controlling device

~arranged to connect said apparatus to said

conductor and having two working positions,

105
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a palr of switches intermediate said control-

ling device and said conductor, and maintain-
ing means for said switches energized selec-

‘tively according as the controlling device is

In one position or the other. |
2. In combination, a supply - conductor,

'elect_ric‘ apparatus operable on both alternat-
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ing and direct éutrents, a controlling device
arranged to connect said apparatus to said

conductorsand having alternating-currentand

direct - current running positions, a pair of
switches intermediate said controlling device
and said conductor, and maintaining means
for said switches energized selectively accord-
ing as the controlling deviceis in 1ts alternat-
ing-current or direct-current position.

3. In an electric system adapted for opera-
tion on both direct and alternating current, a
supply-conductor, electric apparatus includ-
ing a controlling device having alternating
and direct current working positions, a pair

‘of switches tor connecting said apparatus to

saild supply-conductor, electromagnetic main-
taining means for sald switches, and contacts
associated with said controlling device for
completing the maintaining-circult of one
switch when the controlling device 1s in 1ts
alternating-current position and of the other

‘switch when the controlling device is in the
~direct-current position.

4. Inanelectric raillway, acar havinga cur-
rent-collector, acontrolling device arranged to

connect the motor and control apparatus to-

sald collector and having alternating and di-
rect current running positions, a palr of

switches located between said controlling de-

vice and said collector, and maintaining means
for said switches energized selectively accord-

ing as the controlling device is inits alternat-

ing or direct current running position.

5. Incombination,asupply-conductor,elec-
tric apparatus operating on current supplied
by said conductor, a connection including a
switch and a second connection 1nclud1ng a
switch and a transformer between said appa-
ratus and said conductor, maintaining means
for said switches, and a controlling device so
arranged that in one position the maintaining
means for the first switch is rendered inoper-
ative while in another position the maintain-
ing means for the second switch is rendered
inoperative and the transformer is cut out.

6. Incombination,asupply-conductor,elec-
tric apparafus operating on current supplied
by said conductor, a controlling device ar-
ranged to connect sald apparatus to sald con-
ductor and having alternating and direct cur-
rent positions, a pair of switches intermediate
sald controlling device and said conductor,
means whereby said switches may be closed,
an electromagnet associated with each switch
for holding it closed, actuating-circuits for
said electromagnets,and means associated with
said controlling device for closingsaid actuat-

 Ing-clrcults selectwely chcorde as the con-
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| trollmﬂ* device 1sin its altema,tmcr or 1133 direct

current position. -

7. In an electric system arranged to operate
on both alternating and direct current, a sup-
ply-conductor, electric apparatus including a
controlling device having alternating-current
and direct-current working positions, a pair

806,751

of switches adapted to connect said apparatus

to sald supply-conductor, an electromagnet
operatively connected to each of said latter
switches for holding it closed, and contacts

associated with the controlling device for 1in-

terrupting the circuit of one of said electro-
magnets when the controlling device 1s in its
alternating-current working position and for
interrupting the circuit of the other electro-
magnet when the controlling device i1s in its
direct-current working position.

8. In an electric system adapted for opera-
tion on both alternating current and direct cur-
rent, a supply-conductor, electric apparatus
including a controlling device having an alter-
nating-current and a direct-current position,
a palr of switches for connecting said appa-
ratus to sald supply-conductor, means where-
by sald latter switches may - be closed, means
for maintaining one of sald switches closed
when the current supplied is alternating and
the controlling device is in its alternating-cur-
rent position, and means for holding the other
switch closed when the current supplied is di-
rect and the controlling device is 1n its direct-
current position.

9. In an electric railway, a collector-shoe
a controlling device for connecting said col-
lector-shoe to the motor and control appara-
tusof acar and having alternating-current and
direct-current running positions, a pair of
switches intermediate the collector-shoe and
the controlling device, independent actuating
and maintainine means for each of said
switches, and means controlled by said con-
trolling device for selectively energizing said
alternating and maintalning means according
as the controlling device 1s moved to 1ts alter-
nating or its direct current position.

10. In an electric railway, a collector-shoe,
q controlling device for connecting said shoe
to the motor and control apparatus of a car
and havingdirectand alternating ecurrent run-
ning positions, a pair of switches intermedi-
ate the controliing device and the collector-
shoe, independent actuating and maintaining
means for each switch, and means associated
with said controlling means for selectively
causing the actuating means for the switches
and the maintalning means to be energized
and the actuating meansagaindeénergized ac-
cording as the controlling device is moved to
1ts alternating or 1ts direct current position.

11. In anelectric railway, a collector-shoe,
a controlling device for connecting said shoe
to the motor and control apparatus of a car,
a switch 1ntermediate the controlling device
and theshoe, independent actuating and main-
taining means for said switch, and means as-
sociated with said controlling device for caus-
ing said actuating and malntaining means to
be energized and the actuating means again
deénergized asthe controlling device is moved
into its working position.

12, Inan electric railway, a collector-shoe,
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a controlling device for connecting said col-
lector-shoe to the motor and control apparatus,
and having alternating and direet current run-
ning positions, a pair of switches intermedi-
ate the controlling device and the collector-
shoe, pneumatic actuating means for said
switches, means controlled by said controlling
device for selectively energizing said actu-
ating means according as the collecting de-
vice is moved toward its alternating or itsdi-
rect current running position. |

13. In an electric system adapted for oper-'

ation on both alternating and direct current,
a supply-conductor, electric apparatus includ-
ing a controlling device, a pair of switches for
connecting the said apparatus with the sup-
ply-conductor, pneumatic actuating means and

“electromagnetic maintaining means for said

pair of switches, and means associated with
said controlling device for controlling said
actuating and said maintaining means.

14. Incombination, asource of current-sup-
ply, electric apparatus including a controlling
device, a switch for connecting said apparatus
to said source of current-supply, pneumatic-
ally-actuated means for operating said switch,
a valve associated with said controlling de-

vice for controlling said pneumaticall y-actu-

ated means, and electromagnetic means for
malintaining said switch closed.
15. Incombination,a source of current-sup-

- ply, electric apparatusincluding a controlling
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device, a switch for connecting said apparatus
to sald source of current-supply, means asso-
clated with said controlling device and oper-
ative during a portion only of the movement
thereof to its working position for closing the
sald switch, and electromagnetic means oper-

ative when the contrelling device is in its

working position to maintain the said switch
closed,

16. Incombination, asource of current-sup-

ply, electric apparatus including a controlling
device, a switch for connecting said apparatus
to sald source of current-supply, pneumatic-
ally-actuating means operative during a por-
tion of the movement of the controlling de-
vice for closing said switch, and electromag-
netlc maintaining means including said switch
In its circuit.

17. Incombination, asource of current-sup-
ply, electric apparatus including a controlling
device, a switch for connecting said apparatus
to said source of current-supply, pneumatic
actuating means for said switch, valve mech-
anism associated with said controlling device
and arranged to supply compressed air to said
actuating means during a portion of the move-
ment of said controlling device and to again
exhaust the air therefrom when the control-
ling device is in a working position, and elec-
tromagnetic maintaining means controlled by
sald switch. '

18. Incombination, a source of current-sup-

[

ply, electric apparatus arranged to operate on
alternating current and on direct current and
including a- controlling device having alter-
nating - current and direct-current working

positions, a pair of switches for connecting

sald apparatus to said source of current-sup-
ply, means for holding said switches closed,
and means associated with said controlling de-
vice and arranged to render said holding means
effective as to one of the switches when the
controlling device is in its alternating-current
position and as to the other switch when the
controlling device is inits direct-current posi-
tion. o "

19. Incombination, asource of current-sup-
ply, electric apparatus arranged to operate on

both alternatingand direct current and includ-
Ing a controlling device having alternating

and direct current working positions, a pair

of switches for connecting said apparatus to

sald source of current-supply,actuating means
for said switches, and means associated with
sald controlling device for rendering said ac-

tuating means effective as to one of said.

switches when the controlling device is moved
toward one of its working positions and as to
the other of said switches when the control-
ling device is moved toward its other position.

.20. Incombination, asource of current-sup-
ply, electric apparatus arranged to operate on
both alternating and direct current and includ-
ing a controlling device having alternating
and direct current positions, a pair of switches
for connecting said apparatus to said source
of supply, a piston associated with each of
sald swifches, and means associated with said
controlling device for admitting air to one of
sald pistons when the controlling device is
moved toward one of its working positions
and to the other piston when the controlling
device 1s moved toward its other working po-

- s1tion.

21. Incombination, asourceof current-sup-
ply, electric apparatus arranged to operate on
both alternating and direct currentand includ-
ing a controlling device having alternating

‘and direct current working positions, a pair

of switches for connecting said apparatus to
said source of supply, a piston operatively re-
lated to each of said switches, means asso-
ciated with said controlling device for admit-
ting compressed air to one or the other of
sald pistons according as the controlling de-
vice 1s moved toward its alternating-current
or its direct-current position and for exhaust-
ing the air when a full working position is
reached, and means for maintaining the
switches closed after they have been closed.
In witness whereof I have hereunto set my

hand this 24th day of February, 1905.

Witnesses:
Bensamin B. HuLi,
Hrerexn ORFORD.

JESSE S. PEVEAR.
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