(No Model.) : 4 Sheets—Sheet 1.

E. W. HEALD.
- ELECTRIC RAILWAY. -
No. 385,928, : - Patented July 10, 1888.

ﬂ/

FIG.I.




(No Model.) o 4 Sheets—Sheet 2.
E. W. HEALD.
ELECTRIC RAILWAY.
No. 385,928, Patented July 10, 1888.

2 11111121V 1A7 : T: 777 4
Q@_- 7 il L:'%// 7 Z %”K)?Zér.’

N. PETERS, Photo-Lithographer, Washington, D. C.




(No Model.) 4 Sheets—Sheet 3.

E. W. HEALD.
ELECTRIC RAILWAY.

No. 385,928, Patented July 10, 1888.

5 FIG.6._

A 4

# FIG 7. #
.B /;*V//////»\\\‘, \\\%"’?; y

R IS
o ””I"’/// A s
o é o
o 7 °
) g o «
o B ;
o a o
o Z =} ’ 7
: of S S | =B
PP A /
@ | 2 13 |° 12| .42
. o - A ) %
m ,l,ll//,,l,,’llA Y227 A “ﬂ z © /77, |’//////I/A 17712 o ) gAYzl ’IIIIII.\,"/II d m
© ]
‘ IIIII/,/\VI/III/A NALIIIINYY - o Al V///////A 777 - VLA Il ,/I//////III ‘ ’
°An3 ’ 1@ 72 © \
© p& o 7 o 4o
o7 ¢ B
2/ ° o a4 ©° o 42
) o Y o) i
[N ° z o S
’ ;. Q ? o :
\51 RN N Z o
~ o Z o
R, . > /j o
S L O A o
. b -~ 777 172
; N o7t RS 7.
SN
?@ Y4

. PETERS, Photo-Lithographer, Washington. 0. C.




(No Model.) 4 Sheets—Sheet 4.

E. W. HEALD.
| ELECTRIC RAILWAY. |
No. 385,028, Patented July 10, 1888.
.FIG-S -

,. R
%JW%W » Caoic U] @Z‘
AN/ Y

N, PETERS, Photo-Lithographer, Waskingtan. D. C.




UNI’TED STATES

PaTent OFFICE.

EDWIN W. HEALD, OF WILMINGTON, DELAWARE.

ELECTRIC RAILWAY.
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* ' -AppHeation 1nd April 91, 1888, Serial No. 271,310, (No model)

" To all whom it mey concern: -
- Be it known-that I, Epwix W, HEALD, a
eitizen of the United States, residing at Wil:
mington, in the county of New Castle and State.

5 of Delaware, have.invented certain new and |
nsefml Improvemests in Electric Railways;

and [ do hereby: declare:the following to bé g

full, clear,.and exact deseription of the inven: |

tion, such as will énable others skilled iri‘the
10 art to which it appertains to make and use-the
same,

My invention relates to electrie railways of

that class ip which the * eurrent” is delivered.
_ to the clectric motors on the car from over-
15 head condnctors supplitd with enrrent froma
- “dynamo or other generator of electricity at a
central xlation or from several stations along
the line, - - : S
My improvemeuts arc directed to the sup-
20 porting and conducting ‘connectiong between
the car and. the overhead conducting 'or line
wire which supplies the earrent, o
‘The-ohjeets of my improvements are to im-
prove the operation of such, deviees, to in-
sure proper and efficient contact and condue-
tivity at all times during the running of the
car and. the safe contact o'f;-@the.;conducti'ng-’
~trolley with the supply-wire. from -beneath,
to avoid too. great lateral play. of. the trol-
ley relatively to the wire, 80 a8 t6 avoid the
eacape of the trolley from beneath the wire
and its elevation above it from either side; to
compensate for the vibrations:or -jolts of the

25
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~ car, to antomatically return the trolley to its -

normal central position beneath the wire not-
withstanding lateral vibration of the tralley to

- either sideof the center, and to provide means

for readily shifting the trolley or conducting-

- connections when the end of. the route is
40 reached and from within the ear, so.that the
trolley may be readily adjasted to trail-under
and in contact with the conducting-wire ac-
carding to the dirpgtion of travel‘of the ear and
without necessitating éxternal shifting or re-
versing appliances for.the trolley or its .sup-
port.or turning the car-end for end; hut- thé
“various objeets of iny invention will more fally

45

and clearly appear from the following ‘detail-

. description of the-apparatus, while thé sab-’
50 ject-matter claimed by me willbe particulgrly
reeited in the summary
specification,

7

at the close of this | 1
. ' " " | condneting rod of wood,) which is fitted at its

- The accompanying drawings illustrate o
much of-an ‘overhead-conduétor” electric
railwayas is necessary to an understanding of 55 .
my improvements, and therein—

"Figure 1 is a view of a street-car. and an
overhead electrical conductor with. my .im-
proved conducting-connections and their sup-
ports and rigging between them. Fig, 2 is-a 60
view of my iuproved devices, mostly in ele-
vation, and as supported upon tle top of the
car, which car-top is shown in section; and
Figs.'3 and 4 qre- details of the locking and
shifting- parts or elements of. said avvices,
Fig. b is a view similar to that of Fig. 2 as to
the upper portions of my improved devices,
showing more particularly the side brackets
or guides of the bell-erank rocking levers,
which prévent lateral vibration of the trolley-
rod upon its pivotal gonnection between said
levers; and Fig. 5" is a front view of said side
brackets or guides, showing the backward and
forward - rocking trolley-rod between them..
Fig. 6 is aview in_elevation of the trolley of 75
my improved device, which i8 the revolving
eylinder or drum to make contaet with the

‘65

70.

.overhead condueting-wire in- conveying the

current to the motor. Fig. 7 is a longitudi-
pal section’ therethrough to show its .con- 8o
struction more clearly, and Fig. 7° is a modifi-

‘cation of: the trolley guide-flange. "Fig. Sisa

diagram' showing the switches and tarn-outs;
on- the ‘line, or at one terminus thereof, with
which my improvements are adapted to oper-
ate. - - . R

. The overhead wire A is or may be hung as
usual, and rnnssubstantially parallel with and
over the center of thie track, The electric
‘“cairent’’ (so called)-i8-or miay-be supplied go
to this-condueting-wire by a dynamo-electric ~- -
maechine or other generator of electricity at a

85

-central station or at one end of the line, or from

several stations along the 1ing,as nsual.” It

supplies current to the. motor on-(and which g3
drives) the cir by neans of a condactihg or
contact trolley or drum, B, which travels be-
‘neath and is held ir contact with the wire, be-
ing supported by connections which, with cer-
tain‘improvements in the trolley itself; consti-
tute my present improvements. Said trolley
B is mounted on the upper-end of a support-
ing and carrying rod, (, (preferably a non-
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- upper end of which is
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lower end ina Ppipe-extension, C; 80 a8 to form
virtually a continuation or park thereof, Said
pipe-extension (' is pivoted or tranaioned be.
Lwoen the short arms of two bell:crauk levers,
D D), as at ¢, s0 that said pipe-oxtension of-the
‘trolley-rod C may rock on its pivotal connec-
tidn with said bell-crank levers, which levers
-carry or support 8aid rod. The lower end of
said trolley-rod extension and the lower ends -
of the'long arms of said ‘bell-crank levers are
connected by a spring or ‘springs, ‘B, which
have a tendency to-draw the lower end of the
trolley-rod over toward the lowerendsof the
bell-crank, while permitting & yielding motion’
_Oof the trolley-rod om its pivotal connsetion
with the bell-crank.and ‘the quick retarn to
the position determined by the tension of the
spring when the rod and trolley suddenly dips
from any canse, it being understood that the.
spring ki holds the troliey up against the con-
ducting-wire with a firin contact. :

In order to prevent the pivoted trolley-rod,
which in operation trails or inclines resr-
wardly, (as usnal, and asshown in Fig. 1,)ifit
should be connected from the condacting-wire,
from being throwan over past the perpendicu-

e action of the rod-springs E, and, in.
addition, to prevent-any lateral play of the
rod npon the bell-eranks which might happen,
owing to wear or loose pivoting, % rigidly se-
“care to the pipe-extension .Y of the troliey-rod
two side platés, brackets, or guides, F B,
‘(8hown in Figs; 5and 5% ) whereby the trolley-
rod may rock freely in the line.of the ear with

‘8aid guides, while they prevent all lateral mo-
tion of thetrolley-rod on its. pivotal connection
with the levers D IY'; and shounld the trolley-
rod éseape or be fréed from any cause it can-
not rock over to or past the perpendicular, for
the guide or bracket plates limit the rocking
of the rod in thisdirection by s carved slot, f;.
in the brackets and fixed studa /" on the le-
vers D D', : )

The bell-cranks D T are’
cram. or ear-pieces, A,
crank, and have fitted

_united theretoa gear
with a worm-gear,

pivoted to a fal. |-
and ave virtually one
between them and firmly
wheel, D%, which ineshes
G. This worni-gear G is
keged upou the upper end of 2 central oper-
ating-shaft, &', which paszea down throughand
has its bearings in.a turning sleeve, H, to the
keyed the falerum or
eai-pieces A for the bell-craiik levers DD’
Suid sleeve H is fitted to tarn in suitable bear-
iugs at the upper ends of ‘the standards ITI T;
whizh standards -may be four in wumber and
rise from the ‘caritop to support and.brace the
entire upper payt of the apparatus.; -
. The lower endofthe turning sleeve H passes
down throngh the car-top and through a suit-
able casting, J, to give'it bearing thierein, and
inside the car is fitted with & hand-wheal, H’,
by ‘which' to" readily ‘tuin’ said  sle ﬁ rom
within the car.” This hana wheel H' s fitted
ring) latch orcateh, &',

with a (preferably sp teh,
‘ ose, &', fitted to engage éither
one of twa, notehes, 7 i'}{i-ﬁ3q?¥'¥9i g, of the

)

with a Ing or n

fingers. Co

b

'’

18

and. consists of two con
‘cones, B’ B', (preferably of sh

X
‘sald cones.being
-to
t
extendi ]
' Suitable frame or éastin
_per'endof the trolley-re
“of: the trolley or drum
“and when in contact wi
| freel ta
the wire as it is draw

casting J, %0 as to lock the hand-wheel and its
sléave, upon whieh it is ‘keyed,"from turning .
beyotid the extent limited by the play of the 7o
locking .lug or.nose A* of the latch X’ in the

notchesj 5, which should bealight. * One wall

of the locking:notches is formed by extended
1

ugs or fingers * 5', and the play of the lateh .
h’%sn its pisvot s insuficient to clear it of said 7 [}
uently the shifting hand-whee! -

' 'ﬁ'eui; only be turned & half-ro- -
sing the cateh orlatch A';and-

his across-the sharter. wall. of the locking.
notch, whereby the band-wheel carrying. the 8o
tarning'sieeve H can ‘simply be turned back
and forth a half-rotation with a locking-notch
at each side of the casting J. Thiy stiffices for
shifting or reversing the inclined' trolley-rodat
each end of the route, anda half-turn. of the 8; -
carrying-sleéve H iz'all that is required, the
parts being locked at the end of the shifting
or reversing operation. - * - S :

~ Provision is'made by the central operating-
shaft, G’; and its worws-gear G for dipping or go
rocking the trolley-rod downward when .the
trolley is to be disengaged -from the condnct- -
ing-wire, (a8 when the. trolley-rod  is to be
shifted,) and the :lower end of said shaft G )
(which passes down tlirongh the turning sleeve 9s
H) is fitted with a havd-wheel, G, for turn-
ing said shaft, and by the rotation of its gear:
G causes, by the gear-wheel D* thie rocking of -
the bell erank levers on their pivots, and th us
dip the rod C'sufficiéntly to clearthe wireand reo0
permit the sléeve H to be turned to shift the
pparatus. -‘This operatibg shaft and gear con-
nection also determines the Ylegree of tension
to be exerted by:the springs B u on the trol-
ley B through the rod C relatively to the con-
ducting-wire, for the gear-connection deter-
mines bow high the. trolley shall rise.. The
prings B are merely returning or compensat-
ing devices to insure proper contact notwith-
tanding unevenness in road or wire and to
take up or'compensate for jolts or other dis-
turbances.. " .- . » . '

- A-wing or butterfly nut, G, working on the
shaft G, ig a convenient means for. locking 1¢
to the hand-wheel H’ of the turaing sleeve H
when neoessary and to secure the operating-
shaft in its proper adjustments. - A
- The trolley B of the apparatus is, peculiar,
cal -shaped tubes or
eet-copper, Junited |
at their latger ends b [ & stouter central cod-
noction. or ‘casting, BY, to w'chdy‘uye,rlv- :
ted or otherwise aecured, smaller ends of

bearings, B*

fitted with end beari
eastings prefénblg;
)

H' od sleeve
tation-upon releasin

105

110

3

of brass
fit the trolley (or thus coustituted dram
0 be readily revolved on % central axleé,
betwegn the forked arms C'.C° of a ‘
moanted on the up- -
C.. Thebarrelshape 130 -

thakes it very stout,
th the wire it revolves
Y. - The dram takes off the current from
n,along {n cohtact with

B (in the shape 125
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the wire by the car, and the electricity is or-

may be conducted to the motor on the car by
means of insulated wires, which make good
electrical connection between the trolley or its
Jjournals and the binding-posts or connections
of the motor in well- known ways.

The bearings B* B’ B of the trolley may h'u e
oil-holes for 0111ng, and one of the end bear-
ings or castings, B’, may havea plug, b, to ad-
mit the injection of a small quantity of oil to
the interior of the trolley eylinder or drum to
be tossed about and Iubricate the parts and
bearings.

The opp051te tapered or cone ends B’ B’ of
the trolley B are each fitted with a spiral
flange, ¥, leading to the V-.shaped central
portion, B’ of the drum, and are for the pur-
pose of directing the wire to the center of
the drum when the trolley dips and springs
back out of ‘‘true” or the center line, as
is apt to be the case many times during a
trip of the car, owing to unevenness of the
track and running of the car, &. The wire
thus caught on the cone-surface runs on the
parallel flange §* of the angle-flange §’, and
thus prevents wear of the body of the trolley,
while the upright partd® of said angle-flange,
being spirally arranged, directs the wire to
its proper central V-shaped working-surface
of the drum formed by the section B? thereof.
This central V-shaped section, B’ also insures
smooth running of the trolley. Said central
section, B has two annular curved or rounded
bosses or ribs, 8' b*, cut away at the terminus
of the spiral flange, so as to offer no obstrue-
tion to guiding the trolley centrally upon the
wire, and these bosses also serve to readily
shift the wire off the trolley or drum in *‘ turn-
ing out’’ or leaving the main wire or in being
switched off onto a switch-wire, the trolley
always following the car.

As most of the wear on the trolley or drum is
on the central section, B? 1 fit it with a sup-
plemental wearing-surface consisting of sec-
tions of preferably screw -aftached copper
plates, as clearly shown in Figs. 6 and 7, so
that when worn they may be readily replaced,
and as provision is made by the spiral flange
for taking the wear off the taper part of the
drum or trolley, and as it may be readily re-
placed, I have provided a trolley which will
last indefinitely and mnot need to be soon
thrown away from wear of the wire, as was
the case heretofore.

In Fig. 7* Ishow a modification of the angle-
flange %', in that it is riveted by its parallel
flange »* permanently to the eylinder, while it
has a readily-detachable wearing-flange for
the wire secured thereto, so as to enable it to
be readily removed and a new wearing sur-
face substituted, as required.

In operation, with the parts properly ad-
justed, travel is had from one end of the line
to the other without shifting of the trolley or
any attention on the partof the driver or con-
ductor of the car. When the terminus is

reached, the trolley-rod is readily dipped and
shifted by the hand appliances in the ear and

‘the connections before described, and the re-
‘turn journey may be commenced.

In turning
out, as with single-track lines, the txolley

-havma but slight play, follows the car, and

the main wire is readily shed or Shlfted off.
the trolley by the curved boss %, and the new

or ‘“turn-out’’ wire as readily and effectually

guided into the groove of the trolley. The

'same remarks apply toswitching, and several

switch-lines as well as a tarn- out have been
illustrated by the diagram Fig. 8 of the draw-
ings.

I ciaim as my invention—

1. The combination, with a trolley bearing
upward against a conductmoF wire and 1ts
supporting and carrying connectlon on top of
the car, of a shifting or reversing operating
mechanism therefor Titted within the car-roof,
substantially as deseribed.

2. The combination,with atrolley adapted to
bear upward against a conducting - wire and
its sapporting and carrying connection on top
of the ear, of a sleeve to shift said connection
from the inside of the car and fitbed with an
operating-handle and locking device, substan-
tially as described.

3. The combination of the trolley - rod, its
pivoted supporting - lever, a dipping - shaft,
and gearing between said shaft and lever,
whereby the trolley-rod may he dipped orin-
clined, as desired.

4. The combination of the trolley-red, the
bell - erank lever to which it is pivoted, the
returning-spring between said rod and lever,
a dipping shaft geared with said lever, and a
handle to operate said shaft, whereby the re-
lation of said rod to the conducting - wire may
be determined by said dipping-shatt, while the
spring maintains yielding contact.

5. The eombination of the trolley - rod, its
vivoted supporting-lever, the turning sleeve
upon which said lever is pivoted so as to be
adjusted thereon, the handle to turn said
sleeve, a dipping-shaft passing. through said
sleeve, gearing between said shaft and said
pivoted lever, and a handle for said shaft,
whereby the trolley-rod may be dipped or in-
clined by the dipping-shaft and the apparatus
reversed by the said turning sleeve, snbstan-
tially as described.

6. The combination of the conducting-wire,
the trolley, and the turning sleeve “hlch sup-
portsand carries the trolley-rod and its connec-
vions,with a fixed notehed locking-plate, and a

70
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lockmg device between said sleeve and plate,

substantially as described.

7. The combination, with the supporting-
lever and the trolley rod or standard pivoted
thereon, of side guides fixed to said trolley-
rod and preventing lateral motion of said rod
upon said lever, substantially as deseribed.

8. The ftrolley fitted with a spiral flange
upon its cone end leading to the center of the
trolley and with a portion thereof substan-

12§




[{¢]

tially parallel with the surface of the trolley
to take the wear of the wire, substantially as
described.

9. The trolley made up of three main see-
tious, to wit: two cone end sections and a cen-
tral section having a depression or groove for
the wire, substantially as desecribed.

10. The trolley having a central V-shaped
or depressed section fitted with corresponding
detachable wearing-plates, substantially as de-
seribed.

385,928

11. The trolley having a depression or
groove for the conducting-wire to run in, and
at each side thereof a curved or rounded an-
nular boss cut away to shed or shift a leaving
wire, substantially as described.

In testimony whereof I affix my signature in
presence of two witnesses.

EDWIN W. HEALD.

Witnesses:
‘Wir. J. PEYTON,
Epw. F. SIMPsoN, Jr.
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Corrections in Letters Patent No. 385,928.

It is hereby certified that in Letters Patent No. 385,928, granted July 10, 1888, upon
the application of Edwin W, Heald, of Wilmington, Delaware, for an improvement in
“Electric Railways,” errors appear in the printed specification requiring correction as
follows: In line 14, page 1, the word “motors” should read motor ; in line 76, same
page, the word ‘“device” should read devices; in line 25, page 2, the word “connected”
should read disconnected, and in line 98, swne page, the word “causes” should read
cause; and that the said Letters Patent should be read with these corrections therein
that the same may conform to the record of the case in the Patent Office.

Signed, countersigned, and sealed this 17th day of July, A. . 1888.

[SEALL.] D. L. HAWKINS,
Assistant Secretary of the Interior.
Countersigned:

BeNTON J. HALL,
Commissioner of Patents.



