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To all whom it may concern:
- Be it known that I, WIrLLIAM M. SCHLES-

- INGER, a subject of the Queen of Great Brit-

ain, remdmﬂ'at Philadelphia, in the county of
Phlladelphla and State of Pennsylvania, have
invented certain new and useful Improvements
in Electrie Car-Brakes, of which the following

- 1s a specification, reference being had therein
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. car and my improvements.

I5

to the accompanying drawings, wherein—
Kigure 1 1s an elevation showing a part of a

of brake mechanism embodying my improve-
ments. Fig. 3 is alongitudinal section, partly
in elevation, of the solenmd for 0perat1ng the
brakes, drawn to an enlarged scale. Fig. 4 is
a dl&gl am showing electrie circuit for the
solenoids of the cars of a train in multiple are

- and couplings for the electric connections of
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- train, and Fig. 7 is a like VIBW of a modlﬁed :
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each car. Fig. b is a diagram showing the
solenoids for a car in series relation. Fig. 6
18 a detail view showing coupling devices f01
the electrie circuifs or wires of the cars of a

form of same.

My invention has relation to electric car-
brakes in which a solenoid or its equivalent
is used for applying the brakes, and it has for

its objects to obtain any desired movement of-

the core of the solenoid compatible with its
size for operating the brakes of a car or of a
train of cars, whereby the solenoid.can be used,
in conjunction with the usual brake - levers
now employed, to prevent wear of the walls

or sides of the bore of the solenoid by the

movement of its core, and to reduce the frie-

- tion or contact between the core and the bore
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of the solenoid. |
In carrying my invention into practlce the

“current for the solenoid may be obtained from

a storage-battery or other suitable generator
on the car or train, or else by way of a travel-

ing collector and a line of conductors suitably

located and fed by a generator or generators
located at suitable points along the line of way.

My invention accordingly consists of the
combination, construction, and arrangement

of parts, as hereinafter described and claimed,
~ having reference particularly to

a Solenold

having a core provided at one end with a dia-
magnetic extension or supplementary core,
“which is normally in the bore of thesolenoid,

I‘lg 218 a plan

' whereby the pull or attractive force on the

magnetic part of the core of the solenoid- is
wholly at one end of thesame from the begin-
ning to the end of its movement, and whereby

‘the greatest possible extent of movement of
‘the core compatible with the size of the sole- -

noid is obtained, and to a solenoid-core having
anti-friction-roller bearings to avoid wear of
the walls or sides of the bore of the solenoid.

These anti-friction rollers have bearings se-

cured to the ends of the solenoid or to any
other suitable fixture adjacent to the solenoid,

as desired; to a chain, buffer, or other equiva-
lent devices for limiting the return movement
of the solenoid-core, and to a manual or the
usual brake handle or rod for operating the

brakes independently of the electro- mawnetlc_

devices for the same.

In the drawings, A represents a car which,
as shown in Flg 1, may be adapted for elec
tric railways hawug a line of conductors, a,
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fed by a generator or generators, ¢, suitably |

located along the line of way, and a traveling
collector, a*, for supplying electric energy to

a solenmd B by way of connections 1 1; or a

stora,ge-battery or other generator, a“', upon
the car, may be substituted therefor. The
solenoid is preferably located horizontally in
a slightly-inclined position, so that its core

‘will by gravity normally assume the position
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shown in Fig. 1, or, in other words, automati- -
cally return to its normal position after hav--

ing been attracted and moved into and along
the bore of the solenoid. This core b is made
in two parts, & and &% the former of which is
of soft iron or other maﬂneblc material, and
the latter of brass or other suitable dla,mag
netic material, and these parts or sections are

8o connected th&t the part b*is supplementary

to or an extension of the part ', and when in
their normal positions only one end of part b’

and nearly the entire length of the part b*>are

within the bore of the solenoid, so that when
the latter isenergized its attractive forceis ex-
erted wholly upon one or the inner end of the
partd’during itsentiremovementintoandalong
the bore of thesolenoid,and asno portion of the
part &', when moved to the extent of its limit
of motion, need pass out of that end of the
solenoid toward which said part b’ is moving,
it has a quick and a long extent of motion in

85'

QU

I0D




35

9 | ' 370894

the bore of the solenoid corresponding or pro- |

portionate to the length of the latter. The
core b, having this increased movement, can
be applied to or connected to brake-levers for
5 operating or applying the brake-shoesinstead
of applyingitdirectly to the brake-shoe beams,
as heretofore has usually been attempted. In
Figs. 1 and 2 I have shown this application,
wherein the core ) has a chain or other con-
nection, d, with pivoted lever D, which in turn
has link-connections d’ with the brake-shoe
beams d”. |
Any suitable brake-lever mechanism or ar-
rangement of same may be employed in con-
15 junction with the solenoid. One of the latter
niay be used for all the brake-beams of a car
or truck, or each may have 1ts separate elec-
tro-magnetic operating devices.

I preferably support the core & upon anti-
friction rollers ¢, having bearings in brackets

. G, preferably secured to the ends of the solen-
oid, as shown; but they may be otherwige lo-
cated, as desired. The use of these anti-irie-
tion rollers reduces the frictional contact be-
tween the core and the bore of the solenoid,
so that the core moves more quickly when the
solenoid is active and also prevents contact of
the core with the walls or sides of the bore of
the solenoid, and hence there is no danger of
the core gradually wearing its way through
said wall and destroying the insulation on the
helix or helices of the solenoid.

To prevent the core b passing out of the bore
of the solenoid when returning to 1ts normal
position, the outer cunds of the diamagnetic
part or section »* may have a collar, 0% which
is of a larger diameter than that of the bore of
the solenoid, and to prevent the collar §*strik-
ing the anti-friction roller or the end of the
solenoid a chain, 0, may be attached to the
collar end of core b to stop or limit its return
movement; or a rubber or metal spring-buffer
may be substifuted for chain &' to take up the
shocks of concussion of said collar, as indi-
cated, respectively, at »’ and 0°, IFig. 3. When

- the solenoid 18 energized, 1t attracts the mag-
netic part ' of core b to move the latter in its
borein the direction of arrow z, Fig. 2, to os-
cillate lever D to apply the brakes, which re-
main applied as long as the solenoid continues
active. Assoon as 1t ceases to beso the brakes
release themselves 1n the usual manner and re-
turn the core b to its normal position, and this
return movement is facilitated by reason of
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55 the inclined position of the solenoid; but as |

this position 18 not essential I do not limit my-
self thereto. |
To prevent too sudden application of the
brakes, or to provide for a graduated braking-
Co pressure, suitable adjustable resistances, 7,
with operating-lever I, are inserted in the cir-
cuit for the solencid or solenoids, as shown in
Fig. 1. The lever H hasa reaction-spring, 7/,

to antomatically return the lever to its nor-
65 mal position to cut out the resistance and re-

lease the brake in case the brakeman or at-

tendant fails to do so. |

By attaching the chain or conuection m of
the usual orordinary hand-brake rod, M, to le-

ver D the brakes are susceptible of being ~o

manually operated -independently of the elec-
tro-magnetic or solenoid devices, which hand-
brake is preferably provided as a reserve in
case of non-operation of the electric devices,
or both may be simultancously operated, if de-
sired.

In applying my improvements to a train of
cars, or a car having more than one solenoid,
they are preferably in multiple-are relation,
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as shown in Fig. 4, to maintain the difference 8o

of potential at the terminals of the solenoids
constant, no matter whether one or moreis be-

ing used, so thatall the brake-shoes of the cars
of the train are cqually effectively applied;

but upon single ears, as in street-railways, the 8

solenoids may, if desired, be in series relation,
as indicated in Fig. b.

Any suitable couplings for the electric cir-
cuits or wires of each car may be used. In

Fig. 6 I haveshownoneform of same,in which go

one set of ends of the wires n# of each car ter-
minate in or are secured to metal cups or sock-
ets 7/, and the remaining ends of said set of
wires have spring or cther plugs, »°, for inser-

tion in said sockets, so that the couplings for g5

the wires of two meeling cars are made by
simply inserting the plugsa* at the end of one
of said cars into the sockets at the end of the
other car. When uncoupled, the plugs »n* of
the cars are inserted into separate sockets or
openings #’ on the cars, to prevent accident or

impairment to said plugs and to have them 1n

position suitable for making quick coupling-
connection when a train is made up. 1 pre-

fer, however, the coupling shown in Ifig. 7,

wherein the sockets 2" are incased in insula-
tion #* and the ends of the car-wires are di-
vided, one part being connected to the sockeb
n’ and the other to the plug »°% each of which

has a collar, ', to close thesocket-opening and

exclude dust when inserted therein whenun-
coupled. In coupling up with this form of
coupling the plugs »* are both withdrawn from
their respective sockets, and one of the plugs
is inserted in the socket of the meeting car,
the other plug being allowed to hang down or

is inserted in a separate socket, #°, as above
deseribed.
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From the foregoing it will be observed that -

the movement of the solenoid is quickly made
and that such movementis of considerable ex-
tent or corresponds or is proportionate to the
length of the solenoid, consequently the brakes
are susceptible of being quickly applied to
stop the car within usual desirable distance;

| that the use of the usual brake-levers or oper-

ating devices therefor admits of the employ-
ment of much smaller size of solenoid to ob:-
tain the requisite or a powerful braking force
and permits me to dispense with unduly large
or cumbersome electro- magnets heretofore
deemed essential; that the solenoid or the in-
sulation on its coil is fully protected against

| wear or short-circuiting due to the movement
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frame or spool of the solenmd substantially as

“or connection with said brake-lever, anti-fric-
~ tion-roller bearings forsaid core,and a source of

370,894

of its core in its bore, and that the brakes | its brake-shoe méchanism, of a solenoid the
core of which engages with said brake-shoe

can be applied mdependently of the electrlc
appliances employed.

What I claim is— -

1. In combination with a rallway car and
its brake-shoe mechanism, an inclined actuat-
ing-solenoid having a core composed of sec-
tions of magnetic and diamagnetic material,
connection between said core and brake- shoe
mechanism, and anti-friction-roller bearings
for said core, substantialiy as set forth.

2. The combination, with a railway-car and

“its brake-shoe mechamsm of a solenoid having |

a core composed of sections of magnetic and
diamagnetic material in engagement with the |
brake-shoe mechanism, anti-friction- roller
bearings for said core, and devices for limiting
its forward movement, substantially as set

3. The inclined solenoid B havmg a core of
diamagnetic and magnetic matemal a hook at
one end of said core, a chain or ﬂemble Con-
nection for the opposite- end of the core for
limiting its forward movement, and anti-frie-
tion-roller bearings for the core secured to the

set, forth.

4. A railway-car havmcr an Operatmg lever
for the brake-beams, a homzontally inclined.
solenoid having a core provided with a chain

power for said solenoid, substantially as Set
forth.

5. A lallway car having brake-lever mech- |
anism, aninclined actuatmg -3olenoid having a
core composed of a section of magnetic and a
section of diamagnetic material for operating
the brake-lever mechanism toapply the brake-
shoes, substantially as set forth.

6. The combmatlon with a railway- ('ar and

mechanism and actuates the latter to apply the
brake-shoes,and circult-connections,including
adjustable resistances for the solenoid, sub-
stantially as set forth.

7. In combination with a railway-car and
its brake-shoe mechanism, a solenoid having
its core connected at one end to the brake-shoe
mechanism by a flexible connection and oper-

ating to apply the brake-shoes, subst&ntla,lly'

as set forth.

8. In combination with a railway-car, its
brake-shoe-actuating lever D, and 1ts hand rod
or lever, a solenold having its core in engage-
ment. with lever D, and actu&bmg to apply the
shoes, substantlally as seb forth.

9. The combination, with the brake-shoe-
‘actuatinglevers D of a train of railway-cars, of 6c¢

a, solenold for each car having a core provided
with a connection with levers D, and cirecuit-
connections, including adjustable resistances
for the solenoids, for controlling the power or
energy of the solenoids for operating levers D
to apply the brake-shoes, substantially as seb
forth. -

10. A railway-car hamng couplings for elec
tric conductors,consisting of a wire divided at
its end, a socket in ¢ircuit or connected toone
of said ends, and a plug having circuait-con-
nection with the other of said ends for inser-

tion into said socket when uncoupled,and for

insertion inte a corresponding socket on an-
other car for coupling the conductors of two
cars together, substantially as set forth.
~ In testimony whereof I affix my signature in
presence of two witnesses.
WILLIAM M. SCHLESINGER.
Witnesses:
| CHAS. F. VAN HORN,
8. J. VAN STAVOREN,
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