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- provements in Contact Devices for Electric |
by light section-lines in Figs. 1, 2, and 3 of
the drawings) are fastened suitable bearings
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To all whom it may concern:
Be it known that I, CONSTANTIN ALEXAN-

DER PHILIPSBORN, a sub;;eet of the King of

Prussia, German Emperor residing at “the
city of Berlm Kingdom of Prussia, Gel man
Empire, have invented new and useful Im-

Railways, of which the followmn 18 a specifi-
cation.

My 111VéIl1J10]1 relates to a contaet device or

so-called ‘“trolley” more especially adapted

for vehicles of electric railways operated by

biphase or polyphase currents.
The invention consists generally in a trol-
ley contact device havmn* a contact-carrier

(preferably a transverse bar) held to a rail-
way car or vehicle by a support coupled to
“the carrier and to the car in a manner per-.

mitting bodily movement of the support and
contact-carrier both longitudinally and trans-
versely of the vehicle and line conductor.
The invention also includes special con-
structions and combinations, with a support,
of two laterally-extended contact-surfaces,

preferably having star-wheels at their inner
ends to retain the line conductors and permit
passage of the contact device at crossings.
1 with relation to the car and the line conduc-
tor or conductors.

thereof.

A further improvement includes the ada;p-'

tation of an imtermediate revolving contact
surface, preferably yielding and having some
lateral movement and disposed between the

laterally-extended contact-surfaces for oper-

ation with a third line conductor. -

Yarious details of construection contribute
to the maximum efficiency of the e.ntire con-
tact device.

The invention will first be desenbed and-

- then will be particularly defined in clmms
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hereinafter set forth.
Reference is to be had to the accompanying
cht-aﬂ.m]_wsj forming part of this specification,

and in which similar reference-numerals in-

dicate eomespondmn p%rts in the several

V1ews.

Figure 11s a ir 01113 elevatlon of one form of
Y 1mpr0ved contact device as seen from
the end of a car or vehicle to which it is at-
tached. Fig. 2 1is a side view with parts in
vertical section on the line x z in -Fig. 1.

Fig. 5 is a detail sectional front view of a |

of the contact device.

portion of the contact-carrier support and
bearings, and Fig. 4 is a detail front elevation
11111813]?&1;111‘3 the mtermedla,te revoluble con-

tact aetmﬂ* with a third line conductor.

I deser 1be one preferred adaptation of the
Invention as follows:
~To the roof 1 of a ear or vehicle (indicated

2 2,in which is journaled a transversely-
ranging rocking shaft or pivoted standard 3,
to which is held one suitable form of support
which comprises two parallel bars 4 4, which
are pivoted at 5 5 at their lower ends to and
between upwardly-projecting pairs of arms

forming parts of two stay or brace devices 6 6,

ixed to the transverse shaft 3

which are

These bars 4 4 support a contact-surface

carrier, which, as herein shown, comprises a
tmnsvelse bar 7, which has Xed couplings
3 8, to which the upper ends of the bars 4 4
are connected by pivots 9 9.

- The four pivots 5 5 9 9 range longitudinally
or lengthwise of the car or Vehiele and as the
stays 6 6 are fixed tothe transverse rock-shaft
3 the support and contact-surface are free
to move both transversely and longitudinally

The transverse bar has
an intermediate insulated portion 7%, which
provides for use on said bar of two or more

separate and insulated contact-sur faces, as

presently explained. t

The term **longitudinal pivotal connection ”
employed thr ouﬁhout the specification and
the claims is used to designate a pivotal con-
nection in which the axis of the pivot extends
longitudinally of the car or line of travel,
while‘‘ transversely-ranging bearing or pivot”
18 employed to designate a bearing or pivot
the axis of which extends in a transverse di-
rection.

I provide means f01 holding the support
yleldingly in position to 1eta111 the carrier
contact surfaces in operative relation to one
or more line conductors, while allowing every
necessary lateral or lonnltudmal movement
A preferred means or
mechanism for this purpose is shown in the
drawings. To permit the lateral movement
I employtwotie-rods 10 10, which are adapted

55

60

65

75

80

Q0

95

100




10

15

20

35

40

50

55

6o

T

to enter the outwardly-projecting
forked extremities 6* of the stays 6, and are

adapted also to enter the outer forked por-
tions of bearings 11, fixed to the support-bars
4 4, The 0111}61‘ ends of the tie-rods 10 10 are
connected by two springs 12 12, which nor-

mally econtract, and thus keep the rods within
the forked extremities (6* of the stays and

within the forks of the bearings 11 and have

a tendency to hold the bars 4: 4 in the later-

ally-upright position shown in full lines in
FFig. 1 of the drawings. 1o the rock-shaft 3

s fixed a collar 13, having opposite radial
arms 14 14, to the extremities of which is

fixed one end of normally-contracting springs
15 15, the other ends of which are fastened to
posts or uprights 16 16, fixed to the car-rooi.
The draft of the springs 15 tends to hold the
supports 4 4 and contact-surface carrier 7 in
upright posltmn lon mtudnmlly of the car, as
shown in Kig. 2 of the drawings.

Should side sw: aying of the Tehicle S’W’ll’lﬂ"
the support and carrier 4 4 7 overtoward Lhe
right hand, as 1n partial dotted lines, Fig. 1 of
the drawings, the bearing 11 on the 110111J—-
hand bar 4 carries the 1‘1nht-1mnd tie-rod 10

out of the forks 6 of the (3011@5]3011(11]1# stay

6, while the bearing 11 on the left-hand bar
4 is simply drawn over to the right hand and
away from the left-hand tie-rod 10, as shown
in’ Fig, 3 of the drawings. Should the support

7 be swung over toward the left hand, the

10ft-~]1§111d tie-r od 101s carried by the left- hand
bar-bearing 11 out of the forks 6* of the left-
hand 51:{13 (: while the right-hand tie-rod 10
remains in Lh@ forks of the right-hand stay G.
After lateral movement in _elther (111{3611011
the springs 12 restore the support to normal
upright position. (Shown infulllinesin Fig.
1 of the drawings.) Should the support and
contact-carrier swing too far either forward
or backward on the transverse shaft 3, as a
center of motion, the opposing springs 15 15
will return the pfbrt% to the normal upright

Or any necessary slanting position 1113111&1111-
ing contact with the lme conductors.

The lateral or transverse movement of the
support relatively to the trolley-conduector
and the- vehicle facilitates the travel of the
contactsinrounding curves. Shouldthe trol-
ley-conductor come in contact with one of the
star-wheels, the support will vield laterally to
permit the colltt_lcb device to adjust itself to
the trolley-conduetor. KFurthermore, when
the caris swinging from side to side a consid-
erable lateral movement of the contact device
uponthe trolley-conductor would resultif the
support were maintained rigid laterally; but
by mounting the support so tlmt 1t may par-
talke of a Iaferal movement the swinging of
the caris permitted, while the contact device
may make contact with the trolley-conduetor
without considerable lateral play due to the
swinging of the ear.

Th(_, drmrmgs show one preferred form of
contact-surface 17 mounted on the carrier-
bar 7. One distinctive feature of these con-

upper
| tended form, whereby they will maintain fric-

549,655

tact-siirfacés consists in their laterally-ex-

tional contact with two independent line con-
ductors 18 18, whether they are parallel or
not, and also around curves of theroad. IKach

of these contact-surfaces 17 17 is electrically

connected to a wire 19, which preferably runs
down inside the support-bar 4 and will be
connected in any approved manner with the

motor on the vehicle to convey current there-

to. The insulation 7* assures conveyance of
a distinet or separate current from each line
conductor 18 to its respective wire 19 and
proper connection to the motor or motors on

I the vehicle.

Another distinctive feature of the later ally-

extended contact-surfaces 17 17 consists 1n
mounting them on the carrier in a manner

enabling them to yield bodily to better accom-
modate themselves to the line conductors. 1

| accomplish this by sustaining the contact-sur-

faces by end arms, which are pwot(;d or hung
loosely on the transverse bar 7. One of Lhesg

arms 20 may be an inbent outer end of the

contact-surface itseli, and the other arm 21
is preferably made separately and has an up-

per part receiving the inner end of the con-

tact-surface, and also has a pendent portion,

to which is 'COI]TIEG’DB& one end of a contract-

ing spring 22, the other end of whichis coupled
to Lhe support 4. The springs 22 thus nor-
mally hold the contact-surfaces 17 in extended
orful
to yield to accommodate vertical irregularities
of either or both line conductors. |

Another distinetive feature of this pmt of
my invention consists in providing the later-
ally-extended contact-surfaces, stch as 17,
each with a star-wheel 23 at its innex end
These star-wheels will rotate and normally
prevent inward slipping of the line conduc-
tors from the contact-surfaces, whiie also al-
lowing the conductors to pass safely into the
spaces between the star-wheel teeth, and thus
allow the contact device to freely pass along
at crossings of the conductors. These star-
wheel retainers 23 are equally useful with
eitheryielding orrigidlaterally-extended con-
tact-surfaces.

As a further improvement I provide a re-
volving trolley-wheel contact 24 between the
two laterally-extended contact-surfaces 17 17
and adapted to a third line conductor 25.
(Shown in Fig. 4 of the drawings.) his in-
termediate revolving contact 24 may be
mounted in a rigid arm projected from the
insulated part E of the transverse bar 7 or
other suitable carrier; but I prefer to mount
said contact 24 on a ’L:t'mwerbe shaft 24*, on
which it may have lateral 1]10*.%1115]1{, between
the arms of a forked Dbearing 26, which 1s
loosely placed on the carrier at 7" ‘md 18 nor-
mally held in upright position while being
allowed to yield to the conductor 25 by means
of springs 27 on the carrier engaging the hear-
ing. The third wire 28 from thls 111ter1116{11-
ftte contact-surface extends to and downward

y-projected position and also allow them
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within one of the carrier-supporting rods 4 to |

- make suitable connection with the vehicle-

IO

motor. It thus will appear that with the in-
termediate revoluble contact 24 preferably
also having lateral movement and adapted

to yield bodlly, in connection with the two

side laterally-extended and preferably-yield-

ing contact-surfaces 17 17, this trolley contact

device i1s adapted for taking current from
elther two or three indépendent line conduc-
tors irrespective of lateral or vertical irregu-

larities thereof along all portions of an elec-

tric railway and will at the same time allow
hanging of conductors from fewer.supports

at curves of the road, whereas with three rig-

1dly -mounted roller -trolleys, as heretofore

employed, such certainty of operation could
not be obtained, as no relative movement of

 the several contact- making dewees 1S per-
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The detmls of construction may vary from
the drawings and description within the scope

of the appended claims, which particularly

indicate the latitude of the invention.

1 claim as my invention—

1. Thecombination with a standard pivoted
to move in a longitudinal plane, of a support

carried upon said standard and mounted to

move in a lateral plane, and a contact-carrier
provided upon the upper end of said support
and capable of movement in a lateral pl&ne,

- substantially as described.

2. The combination with a standard pwoted
to move 1n a longitudinal plane, of a support

carried upon sa,id standard and mounted to

move 1n a lateral plane, a contact-carrier pro-
vided upon the upper end of said support and
capable of movement in a lateral plane; and

means yieldingly holding said support in posi-

tion to retain the contact-carrier in operative
relation to one or more line conductors; sub-
stantially as described.

3. 'I'he combination with a standard pwoted '

- to move in a longitudinal plane, of a support
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carried upon saad standard and mounted to
move 1n a lateral plane, a contact-carrier pro-

vided upon the upper end of said support and
capable of movement in a lateral plane, and

stays held to said pivoted standard and mov-

ing longitudinally with the support, and
springs normally drawing the support to said
stays while permitting the lateral movement
of the support and contact devwe, substan-
tially as described.

4. Thecombination with a standard pwoted
to move in a longitudinal plane, of a support
mounted upon b&ld standard to move later-
ally, a transverse bar mounted upon the up-
per end of said support and capable of a lon-
gitudinal movement relatively to said sup-
port, and a contact- carrier mounted upon
sald transverse bar and capable of movement
longitudinally relatlvely to the trolley con-
ductor.

5. A contact device for electric railway ve-
hicles, comprising two independent laterally
extended contact surfaces adapted to respect-

ive line conductors, and means connecting
sald contact surfaces to the vehicle and per-
mitting their bodily movement both longi-
tudinally and transversely of the conductors.

6. A contact device for electric railway ve-
hicles, comprising two independent laterally
extended and yielding contact surfaces adapt-
ed to respective line conductors, and means
connecting said contactsurfaces tothe vehicle
and permitting bodily movement of said sur-
faces both longitudinally and transversely of
the conductors.

7. A contact device for electric railway ve-
hicles, comprising a transverse bar, two or
more insulated contact surfaces held thereto

| and adapted to respective line conductors, a

support pivotally connecting the transverse
bar to the vehicle and movable with said bar
and its contact surfaces both longitudinally
and transversely of the conductors, and means
yieldingly holding said support in position to
retain the contact surfaces in operative rela-
tion to the conductors. |

8. A contact device for electric railway ve-
hicles, comprising a transverse bar, two lat-
erally extended contact surfaces held thereto
and adapted to respective line conductors, and
a support pivotally connecting the transverse
bar to the vehicle and movable with the bar

‘both longitudinally and transversely of the

conductors.

9. A contact device for electric railway ve-
hicles, comprising a transverse bar, two later-
ally extended and yielding contact surfaces
held thereto and adapted to respective line
conductors, and a support pivotally connect-
ing the transverse bar to the vehicle and mov-
able with the bar both longitudinally and
transversely of the conductors.

10. A contact devicefor electric railway ve-
hicles, having two independent laterally ex-
tended contactsurtaces adapted to respective
line conductors, and a star wheel at the inner
end of each contact surface.

- 11. A contact device for electric railway ve-
hicles, having two independent laterally ex-
tended and yielding contact surfaces adapted
to respective line conductors, and a star
wheel at the inner end of each contact sur-
face.

12. A contact device for eleetl ic railway ve-
]11(3168 comprising two independent laterally
extended contact surfaces adapted torespect-
ive line conductors, a star wheel at the inner
end of each contact surface, and means con-

necting said contact surtaces to the vehicle

and permitting bodily movement of said sur-
faces both longitudinally and transversely of
the conductors.

13. A contact device for electric rallway ve-
hicles, comprising a transverse bar, two later-
ally extended contact surfaces held thereto
and adapted to respective line conductors, a
star wheel at the inner end of each contaet
surface, a support to one end of which the
transverse bar is coupled by a longitudinal

| pivotal connection, a transversely ranging
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rocking bearing on the vehicle and to which
bearing the other end of said support is cou-
pled by a longitudinal pivotal connection,
and means yieldingly holding said support
and transverse bar in position to retain the
contact surfaces in operative relation to re-
Speetive line conductors.

A contact device for electric railway ve-
lugles having two independent laterally ex-
tended contact surfaces, and a third interme-
diate 1nsulated contact surface, each surface
adapted to a line conductor.

15. A contact device for electric railway ve-
hicles having two independent laterally ex-
tended and 111dependently vielding contact
surfaces, and a third 1111361‘1116(11.:%6 yielding
contact surface, each surface adapted toaline
conductor.

16. A contact device for electric ]"ELth::L}T ve-
hicles, having two independent laterally ex-
tended 110114'01&13111@, and yielding contact sur-
faces, and a third intermediate yielding roller
contact surface; each surface adapted to a
line conductor.

17. A contact device for electric railway ve-
hicles, having two laterally extended contact

surfaces and an intermediate revoluble and

laterally movable contact surface, each sur-
face adapted to a line conductor.

18. A contact device for electric railway ve-
hicles, comprising a transverse bar, two lat-
erally extended contact surfaces and an inter-
mediate revoluble contact surface held there-
to, and a support yieldingly connecting said
transverse bar to a car or vehicle.

19. A contact device for electricrailway ve-
hicles, comprising a transverse bar and two
laterally extended contact surfaces and an in-
termediate revoluble and yielding contact
surface held thereto, and a support yieldingly
connecting said transverse bar to a car or ve-
hicle.

20. Acontact device for electric railway ve-
hicles, comprising a transverse bar and two
later 111}’02&.t011(1bd contact surfaces and an in-

540,655

1 termediate revoluble and laterally movable
and yielding contact surface held thereto,

and a support yieldingly connecting %.:le
transverse bar to a car or vehicle.

21. Acontactdevice for electric railway ve-
hicles, comprising a transverse bar, two lat-

erally extended contact surfaces each having

a star wheel at its Inner end, and an inter-
mediate revoluble contact surface, held to
sald transverse bar, and a support yieldingly

connecting said bar to a car or vehicle.

22. Acontact device for electric railway ve-
hieles, comprising a transverse bar and two
lateral]'y extended contact surfaces and an
intermediate revoluble contact surface held
thereto, a support held at one end to said
transverse bar by a longitudinal pivotal con-

nection, a transversely ranging rocking bear-
ing on the car or vehicle and to which bearing

the other end of said support is coupled by
a longitudinal pivotal connection, and means
yieldingly holding the support and transverse
bar 1n position to retain the three contact sur-
faces in operative relation to corresponding
line conductors.

23. The combination, in a ceontact device
for electric railway vehicles, of a transverse
rock-shatt 5, stay bearings 6 fixed thereto
and having forked oute]‘ endf: 6%, bars 4, piv-
oted at 5 in the parts 6 and promded with
bearings 11, tie bars10 adapted to the parts 62,
11, springs 12 connecting the tie bars, arms
14 ixed to the shaft 3, springs 15 holding

the shaft and connected parts in normal po-

sition, a transverse bar 7 having insulation
7* and pivoted at 9 to the outer ends of the
bars 4, and one or more contact surfaces held
to said bar 7 and adapted to line conductors.
In testimony whereof Thave affixed my sig-
nature in the presence of two witnesses.

CONSTANTIN ALEKA}TDER PHILIPSBORN.
Witnesses:

(xUSTAV STENZEL,
MAX W AGXNER.
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