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WILLIAM B. POTTER, OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENER AT,
ELECTRIC COMPANY, A CORPORATION OF NEW YORK.

ELECTROMAGNETIC SWITCH FOR SURFA_CE-CONTACT ELECTRIC-RAILWAY SYSTEMS.

SPECIFICATION forming part of Letters Patent No, 705,136, dated July 22, 19082,
| Application filed October 11,1897, Serial No. 854,793, (No model.)

To atl whom it may conceri: - land mo?iﬁg parts, and Fig. 6 is a diagram of
Be it known that I, WILLIAM B. POTTER, a | connections.
citizen of the United States, residing at Schen- The coil A of the magnet is mounted within

ectady, in the county of Schenectady, State | a cup-shaped inclosing case B of magnetic 55
§ of New York, have invented certain new | material, which is fixed to a support. - The
and useful Improvementsin Hlectromagnetic | coil has terminals A® extending through the
Switches for Surfaee-Com;aet.Electric-Rai1¢ casing. A cover C is secured to the upper
way Systems, (Case No. 655,) of which the fol- | end of the case by serews ¢ and is provided
lowing is a specification. L | with a central projection €/, which extends 6o
to  The present invention relates particularly | downward within coil A and is slightly hol-
to surface-contact electric-railway systems in | lowed out or recessed on the lower end to re-
which contaets normally disconnected from | ceive the upper end of core G and forms the
the source of supply are located on the sur- | fixed core of the magnet. In'the lower part
face of the roadway either near or between | of the casing is located a sleeve I, of non- 65
5 the tracks and rendered active by suitable | magnetic material, and mounted for vertical
mechanism controlled by an approaching ve- | movement within this sleeve is a core @&. A
hicle; but in some of its features it has a non-magnetic cap ' is secnred to the upper
broader application. =~ | end of the core to prevent it from sticking to |

In my Patent No. 589,786, dated September | the stationary core ¢/ when moved upward ye

2o 7, 1897, T have shown and deseribed a system by energizing coil A. Surrounding the down-
in which two sets of contact-studs are em- | wardly - extending stationary core €' is a
ployed, one of high, the other of low, poten- | closed conductor comprising a copper cylin-
tial. In cirenit with the low-potential studs | der U, having copper flanges U’ at each end.
are the energizing-coils of a series of magnets | Between the coil A and the copper conductor 75

25 which close the circuit between the source of | is a spool V, of insulating material. I have
supply and the high-potential studs as the found by experiment that such a conductor
vehicle progresses, the circuits being so ar- | or equivalent arrangement is of great prac-
ranged that two high-potential studs are si- tical value inreducing the arcing at the street-
multaneously energized from each switch, ne- | surface between ithe contact-studs and col- 8o

30 cessitating the use of a three-contact switch. lector-shoes.

The present invention has for its object to |  In surface-contact rallway svstems there is
provide an improved electromagnetically-op- | a certain amount of arcing between the sta-
erated switch of general application, particu- | tionary contacts and traveling contact-shoes.
larly to improve the construction of the three- | This is particularly noticeable at the contacts 35

35 point switches employed to close the circuit | that are connected to the switch-closing mag-
between the contacts located in the roadway | net-coils and is caused by the inductive dis-
and the source of supply in a su"rfaee-eonta_et ' charge of the coils at the time the circuit is
electric-railway systemn, and to render their interrupted. In all previous systems with
operation entirely reliable, both for closing | which I am familiar this arcing has been ob- go

40 and opening the circuit. o | Jectionable to a greater or less extent, de-

- The invention also relates to certain de- pending upon the magnets employed. By
tails of construction more fully described and | surrounding the core of the switch-magnet
claimed hereinafter. . | with a closed copper conductor I am.enabled

- In the accompanying drawings, Figure 1is | to reduce to a minimum the arcing at the sur- 05

45 a plan view of my improved switch. Tig. 2 | face contacts due to the inductive discharge

18 a section taken on line 2 2 of Fig. 1. Fig. | of the magnet-coils. Iorexample, I'have fit-
3 18 a front elevation. Fig. 4 is a plan view | ted up a switeh in the usual manner without
of the moving portion of the switech. Fig. 5 | the copper band and connected a galvanome-
1s aslight modification in which the core isin- | ter in eireuit in such a manner that it would 100

5o sulated from the switch-contacts and a spring | indicate by its deflection the kick of the coil.

employed to lessen the shock between fixed | The cireuit through the coil was then made
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and broken in the customary manner and the
deflection of the galvanometer-needle was
thirty-three. The same switch was then fit-
ted up with a closed copper conductor sur-
rounding the core of the magnet, and the cir-
cuit made and broken as before, resulting in
a deflection of the galvanometer-needle of

eight. Inacomparativetestat night between

switches constructed with and without cop-

per bands a pronounced decrease in arcing

was noticed at the switches having the bands.

On the lower end of movable core G is a
support H for the three-point switch. (Best
shown in outline in Fig. 4.) This suapportis
preferably a punching and is provided with
strengthening-ribs H'. The radial arms H*
of the support are provided with portions A,
(shown in dotted lines,) which are bent up-
ward to form clamping-supports for carbon
contact-blocksJ. FKach earbon block is pro-
vided with two beveled surfaces, and bearing
on these surfaces are the upturned portions £
of punching H. Lips A’ prevent the blocks
from moving toward the center, and cotter-
pins A? hold them from coming out. 'To in-
crease the conduectivity, a thin strip of copper
or other good conducting material J'is in-
serted between each carbon block and its sup-
Support H being made of spring metal
has a certain amount of resiliency. Thisde-
creases the shock between the fixed and mov-
ing parts at the time coil A is energized and
core G attracted. I have shown the arms II?
of thesupportangularly displaced byone hun-
dred and twenty degrees. ThisI havefound
a satisfactory arrangement; but other ar-
rangements may be employed so long as one
of the contactsis displaced angularly with re-
spect to the others. On account of the un-
equal burning away of the material forming
the contacts I have constructed the switch
so that it is self-centering and can always
make good contact at each of the three con-
tact-points. For this purpose a ball-and-
socket joint is located between core G and
support . The under side of support I is

~ depressed at H?, as shown in section in Fig. 2,
“and covering it is a circular plate %, against

50

which a shoulder on core G abuts. To pre-

vent the support from turning on the corein

“an angular direction, plate H* is slightly flat-

55

6o

05

vided on core G.

tened at n? and a similar flat portion is pro-
The lower end of the core
is serew-threaded, and mounted thereon 1s a
nut K, having a hollowed-out portion in which
is seated the rounded depression II°. To pre-
vent the nut from turning on the core, i} 18
slotted on its lower face and a pin 23 passed
through one of the slots. '

In the constructionsdeseribed thus far con-
tact-support H has been electrically connect-
ed to the movable core of the magnet. In

Fig. 5 is shown a slight modification in which
the core and support are insulated from each
other. - Secured to the lower end of the core
G by pin L*is a piece of insulating mate-
rial L, which is slightly enlarged at its lower

Y

| lead.

|

ond to form a head. Socket I.is preferably
secured to the head by spinning, as this In-
sures a good mechanical connection. Pro-
jecting downward from the socket isa screw-
threaded bolt, and mounted thereon 1s nut
K. Support H is provided with a rounded
depression, the same as before described,
which is seated in a hollowed-out washer K/,
and between the washer and nut K is a stiff
spiral spring I{?, which reduces the shock be-
tween fixed and moving parts. This spring
may or may not be used in connection with a
spring-support H. Itdependsupon the pull-
ing effect of the magnet. Tothe under side of
the magnet-casing is secured an insulating-
base D, and mounted on the base are three
fixed terminals B, E', and E*, adapted to be en-
gaged by the carbon-contacts carried by the
magnet-core. Terminals EE' E?are made of
any suitable metal and are somewhat larger
than the carbon-blocks. Each terminal 18
provided with a set-screw for securingittoa
Terminal E is connected in series by
lead N’ with coil N of the blow-out magnet.

I have discovered in connecfion with
switches of the character described that the

blow-out magnet should have considerable

permanency in order that it may be opera-
tive at a time when little current is flowing

through its energizing-coil. For example,

assume that the moving vehicle has left the
negative or switch-controlling stud and that
for some reason current is leaking through
one of the positive studs supplied from the
switch. Thus it often happens that an arc
forms at the switch as it opens, and the cur-
rent flowing through the blow-out magnet be-
ing only the leakage-current and usually of
small amperage will not be sufficient to ex-
tinguish the are promptly. Toovercome this
difficulty, I make the magnet so that it has
permanent magnetism sufficient to form an
initial field and assist the arc-rupturing ac-
tion. Such a blow-out magnet I have found
especially well adapted for the conditions
present with switches and systems of the
character described and quite contrary to
prior practice, which has been to make the
magnets as free from permanent magnetism
as possible. As the safety of any conduit
system depends upon the complete interrup-
tion of the currentafter the vehicle progresses,
it will be seen that this forms an 1mportant
feature of the invention. |

The blow-out-magnet core over which the

coil N is wound comprises a cylindrical piece
of metal located in front of the magnet-cas-
ing. Extending downwardly from the core
are pole-pieces O O', which are enlarged at
their lower ends and secured to base D by
screws d. In switchesalready builtand test-
ed I have used steel for the core of the blow-
out magnet and case-hardened cast-iron for
the pole-pieces. The pole-pieces are insu-
lated from the core and the contacts and are
arranged one on each side of contact L, this
being the contact which is permanently con-
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nected to the source of supply through the
coil of the blow-out magnet, and current flow-

ing from the switch must necessarily ener- |
With the magnet-coil lo-

gize the magnet.
cated in circuit with either of the other leads
it would only be operative when the vehicile

~ was traveling in one direction, or it might be

10

20

25

30

possible for the switch by tilting and stick-
ing to close the circuit of a high-potential
stud without including the blow-out.

In Fig. 6 is shown a diagram of the cir-
cuits in which R represents a high-potential
stud or power-conductor section, connected
to feeder 2 by means of wires 1 and 3 and
switch H. The adjacent high-potential stud
R’ is connected to feeder 2 by wire 6 and
switech H. Low-potential stud or switch-en-
ergizing conductor-section U is connected by
wire 4 to coil A of the magnet, which 18
grounded by wire 9.

- I do not claim herein the blow-out magnet
or surface-contact stud deseribed above, as
they have been claimed in divisional cases.

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

1. The combination in a surface-contact
electric-railway system, of electromagnetic
switches for completing the circuift from the
feeder to different surface contacts, consist-
ing of three stationaryand threemoving con-
tacts arranged at three corresponding points
around a central core supporting the moving
contacts, the moving and stationary contacts

being free to adjust themselves and compen-

35

40

sate for wear, and a magnet for lifting the
moving contacts into engagement with the
fixed contacts. |

2. The combination in a surface-contact
olectrie-railway system, of a feeder and sur-
face contacts with electromagnetic switches
for making the cirecuit connections between
the feeder and surface contacts, comprising
three fixed and three moving contacts angu-
larly spaced around a center and free to ad-

just themselves so as to compensate for wear

at the contact-points. _ -
3. In an electric switch, the combination of

a plurality of stationary contacts angularly

_50

55

iYle

displaced, a magnet, moving contacts for en-
gagement with the stationary contacts, and
a self-adjusting support for the moving con-
tacts, which is actuated by the magnet.

4. Inasurface-contactelectric-railway sys-
tem, the combination of stationary switch-

to contacts located in the roadway and the
source of supply, moving contacts also angu-
larly displaced and adapted to complete the
circuit through the stationary contacts, a self-
adjusting supportforthemovingcontaets,and
a solenoid-magnet for moving the suppeort.

5. In an electromagnetically-operated elec-
tric switeh, the combination of a plurality of
stationary contacts angularly displaced, a
solenoid-magnet, moving contacts controlled

by the solenoid, and a self-adjusting spring-

support for the moving contacts.

¥

G

6. Inan electric switch, the combination of

| three stationary contactsangularly displaced,

three moving contacts similarly displaced, a
solenoid-magnet for actuating the moving con-

70

tacts, a spring-support to which the moving

contacts are secured, and a ball-and-socket

joint between the support and the magnet-
core. |

7. Inan electric switeh, the combination ot
a base, contacts angularly displaced mounted
thereon, an iron-clad solenoid-magnet also

‘mounted on the base, a core for the solenoid,

a spring-support carried by the core, and
angularly-displaced contacts secured to the

moving support for completing the circuit of

the fixed contacts.

3. In an electric switch, the combination of
a base, stationary contacts mounted on the
base and angularly displaced, asolenoid-mag-
net, a sheet-metal supportcarried by the core,

| insulation between the core and the support,

and contacts on the support adapted to en-
cgage with the stationary contacts.

9. Asan article of manufacture, a support
for a three-point switch, comprising a punch-

inghaving threeradially-extending arms with
contact-clamps located at their outer ends.

10. As an article of manufacture, a sup-
port for a three-point switch, comprising a
punching having strengthening-ribs, three

75

30

GO

9§ .

radially-extending arms formed with contact-

clamps at their outer ends, and a central
rounded depression forming a portion of a
ball-and-socket joint. |

11. In a surface-contact electric railway,
the combination of contacts located along the
line of travel, a source of supply, electromag-

netically-operated switches for closing and

opening the circuit between the contacts and

' the source of supply, and a closed conduc-

!-

.f
i

' tor surrounding the core of each switch-mag-
‘net to decrease the arcing at the surface con-
 tacts.

12. In a surface - contact electric-railway
system, the combination of contacts located

“in the surface of the roadway, a source of sup-
ply, fixed and moving contaects for making
“and breaking the circuit between the surface

contacts and the source of supply, an Iron-

100

105

110

115

clad magnet for actuating the moving con-

tacts, and a closed copper band surrounding
“the core of the magnet to decrease the arcing
“at the surface contact when its circuit is in-
terrupted.

contacts angularly displaced and connected |

13. In an electric railway, the combination

switches for connecting the latter with the
former, electromagnets for actuating the
switch - energizing conductor - sections, the
coils of the magnets being connected with the

latter sections, a contact-shoe carried by the

car for engaging the latter sections to close
the circuit through the coils, and a closed
conductor in induective relation to the elec-

Y20

with the feeder, of power-conductor sections,

125

130

tromagnet for decreasing the arcing between -

the switch-energizing sections and. the con-

| tact-shoe.
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14. In combination with a magnet-coil, a ! tacts, a movable magnet member, movable

magnetic casing for the coil, a cover for the
casing and formed integral with a fixed core,
a movable core, and a cap of non-magnetic
material interposed between said fixed and
movable cores. -

15. In combination with a magnet-coil, a
magnetic casing for the coil, including an in-
tegral fixed core having a recessed end, a
movable core having its end shaped to fit into
said recess, and a cap of non-magnetic ma-
terial interposed between said fixed and mov-
able cores. -

16. In combination, a fixed core, 4 movable
core, an energizing-coil surrounding said
cores, a casing of magnetic material inclosing
sald coil, a bushing of non-magnetic material

surrounding said movable core, and a cap of :

non-magnetic material interposed between
sald fixed and movable cores.
- 17, In an electric switch, the combination
with an insulating-base, of terminals secured
tooneside thereof, an electromagnet mounted
on the opposite side of the base, a perforation
in the base through which the movable mem-
ber of the magnet extends, and switch-con-
tacts carried by the movable member of the
magnet, which engage the terminals mounted
on the base when the movable member is
caused to be moved by the energizing of the
magnet., | |

18. In an electromagnet, the combination
with a central hollow support, of a coil
mounted thereon, a cup-shaped case of mag-
netic material for the coil consisting of a
single casting, a cover therefor of magnetic

- material which has an integral portion form-

40

45

50

55

6o

05

ing a stationary core extending within the
hollow support, and a movable core extend-
ing within the hollow support and through a
perforation in the bottom of the case.

19. In an electromagnetic switch, the com-
bination with the electromagnet, of a mag-
netic casing surrounding said magnet, an in-
sulating-base to which said casing is secu red,
fixed contacts secured to the opposite side of
sald base, a movable magnet member oper-
ating through said magnet-casing, movable
contacts, and a resilient sheet-metal support
which carries said contacts and is mounted
on the movable magnet member, whereby the

support will yield when the electromagnet,

draws the movable contacts against the fixed
contacts.

20. In an electromagnetic switch, the com-
bination with a perforated stationary support,
of an electromagnet-coil mounted on oneside
of the support, contacts fixed on the other
side of the support, a movable magnet-core
which extends through the support and mov-
able contacts, a resilient sheet-metal su pport
which carries said contacts and is mounted
on said core, whereby the support will yield
when the electromagnet draws the movable
contacts against the fixed contacts.

21. In an electromagnetic switch, the com-
bination with the electromagnet, of fixed con-

contacts, and a resilient sheet-metal punch-
ing provided with strengthening-ribs which
carries said contacts and is mounted on said
magnet member,whereby the resilient punch-
ing will yield when the electromagnet draws
the movable contacts against the fixed con-
tacts.

22. In an electromagnetic switch, the com-
bination with the electromagnet, of fixed con-
tacts, a movable magnet member, movable
contacls, and a resilient punching provided
with radial arms which carry said contacts,
sald punching being mounted on said mov-
able magnet member, whereby the punching
will yield when the electromagnet draws the
movable contacts against the fixed contacts.

29. In combination, a fixed magnet-core, a
movable magnet-core, an energizing-coil sur-

rounding said cores, a casing of magnetic ma-

terial surrounding said coil, and a bushing of
non-magnetic material separating said mov-
able core from said casing.

24. In an electromagnetie switch, the com-
bination with the electromagnet, of fixed con-
tacts, a movable magnet member, movable
contacts, and aresilient punching having up-
turned portions forretaining said contacts and
mounted on said movable magnet member,

' whereby the punching will yield when the

electromagnet draws the movable contacts
agalnst the fixed contacts.

25. In an electromagnetic switch, the com-
bination with the electromagnet, of one or
more fixed metallic contacts, a movable mag-
net member, one or more movable contacts
consisting of small blocks of carbon, and cor-
responding arms of resilient material suit-
ably supported by the movable magnet mem-
ber, said movable contacts being directly
mounted on said resilient arms.

26. In an electromagnetic switch, the com-
bination with a magnet-spool, of a magnet-
coll wound thereon, a perforated cup-shaped
magnetic casing, a cover therefor formed in-
tegral with a stationary core which extends
inside the spool, fixed switch-contaects, a mov-
able core which extends inside the spool
through the perforation in the casing, and
which carries the switch-contacts, and a non-
magnetic bushing separating the movable
core from-the walls of the perforation in the
magnetic casing, and extending inside the
core to serve as a support for the movable
core when the coil is not energized.

2/. In an electromagnetic switch, the com-
bination with a magnet-coil, of a magnetic
casing therefor, a movable core extending
into the coil through the casing, switch-con-

| tacts carried by the movable core, and a bush-
Ing of non-magnetic material for separating

sald core from the magnetic casing.

28. In an electromagnetic switch, the com-
bination with the magnet-coil, of a plurality
of fixed switch-contacts, a movable magnet
member, a plurality of radial resilient arms

| supported directly upon said movable mag-
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tacts mounted on said resilient arms to en-
gage said fixed switch-contacts, whereby the
resilient arms will
mer-plow.

2. Inan electromagnetic switch, the com-
bination with the magnet- coll, of a fixed
switch-contact, a movable magnet member, a
resilient arm supported directly on said mov-

able member, and a switch-contact mounted
on said resilient arm to engage said fixed
switch-contact, whereby the resilient arm will
yield to reduce the hammer-blow.

50. In an electromagnetic swibch, the com-
bination with the electromagnet, of a suit-
ably-supported switch-contact, acontact-sup-
port secured to the movable member of the
magneb 80 as to have no independent longi-
tudinal movement, a second switch-contact
carried by said support and adapted to en-
gage the first switch - contact, and means
whereby a contact can. yield when the con-
tacts are caused to mutually engage.

5l. In an electromagnetic switch, the com- |

yield to reduce the ham-

5

bination with the electromagnet, of a suit-
ably-supported switch-contact, a contact-s up-
port supported directly upon the movable
member of the magnet, a second switch-con-
tact carried by said support, and means be-
tween the second contact and the point of at-

. tachment of its support to the movable mag-

net member, whereby the second
yield when it engages the first, .

2. In an electromagnetic switch, the com-
bination with the clectromagnet, of a suit-

contact can

| ably-supported switch-contact, a contact-sup-

port supported directly upon the movable
magnet member, a second switch-contact car-
ried by said support, and means between the
second contact and the point where its sup-
port is mounted, whereby the second contact
can yield when it engages the first.

In witness whereof I have hereunto set my
hand this 6th day of October, 1897, :

| WILLIAM B. POTTER.

Witnesses: | |

B. B. HunL, |
- K. W. Capv,
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