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UNITED STATES

PaTEnT OFFICE.

RUDOLPH M. HUNTER, OF PHILADELPHIA, PENNSYLVANTA.

ELECTRIC RAILWAY.

SPECIFICATION forming part of Letters Patent No. 566, 984 dated September 1, 1896.
Application filed February 3, 1896, Serial No. 577, 798, (No model.)

0 all whom Tt muay concern:

Be it known that I, RuporpH M. HUNTER,
of the city and county of Philadelphia and
State of Pennsylvania, have invented an Im-
provement in Electric Railways, of which the
following is a specification.

My invention has reference to electrie rail-
ways; and it consists of certainimprovements
whichare fullyset torthin the followingspeci-
cation and shown in the accompanying
drawings, which form a part thereof. 'This

eppheetlon (Case 287,) has reference to elec-

tric railways, and comprehends more par-
ticularly certain improvements in means for
collecting current from a suspended conduc-
tor and conveying the same to a motor upon
the car. _
Patent No. 398,402, dated February 26, 1389,
and No. 400,916, dated April 9, 1889, among
others, for an improved current-collecting

device comprising a long upwardly-extend-
ing arm hinged to the top of the

car on a
universal joint and provided at its free end
with a grooved contact-wheel pressed up-
wardly against the under side of the con-
ductor to maintain contact therewith by the
action of spring devices arranged adjacent
to the car and acting upon the base of the
upwardly-extending arm. With such con-
struction it was necessary to insure mechan-
ical contact by the employment of a very
strong spring, owing to the length and lever-
age of the arm and the great weight of the
current-collecting device. When the said
collecting device was brought into contact
with obstructions of any kind, such, for in-
stance, as supports, repaired places in the
conductor, switches, &e., the blowto so large
a body caused considerable vibration and
jumping and the consequent excessive spark-
ing, which not only destroyed the conductor,
but also the collector-wheel itself. HKurther-
more, owing to the excessive upward pres-
sure, it ftequently happens that the friction
upon the trolley wheel or contact 1s so great
that the same falls to revolve, and under this
condition a flattened surface is formed in the
oroove and excessive sparking results, which
isincreased by the excessive jumping of said
wheel after the journals have been loosened.
Sparking at the contact produces roughness
and consequent weakness, together with ex-

Heretofore I have obtained Letters

cessive noise. My present invention is to
overcome these objections, while at the same
time retain all the advantageous features of
a current-collecting device of the character
heretofore in common use and set out in my
aforesaid patents, to wit: the connection
between the suspended conductor and the
traveling car whereby the free end of the
arm 18 reqmred to follow any irregularities
and varying contour, either lateral or ver-
tical, of the said suspended conductor, but

W 113]101113 the disadvantages of the 111eehameel-

construction when employed 1In the direct
course of the current from the sald con-
ductor.

In carrying out my invention I provide &

frame of any suitable construction having a

mechanical connection with the car at the
base and with the top, bottom, or sides of the

suspended conductor at the free end, so that
‘the said frame 1s moved by the carand guided

by the conductor. The mechanical connec-
tion between the frame and the conductor

may be of msulating material or formed in

any other manner, provided it does not act
as a current-collecting deviee. The objectis
to make a good mechanical construction or
frame which shall at its free end always be

kept in close position relatively to the sus-

pended conductor,and thus form immediately

‘adjacent to the said conductor an excellent
support for a current-collector or ‘trolley de-
vice per se, which shall be pivoted thereto

and moved thereby. The current-collecting
adapted to run against the under side orside
or the top of the suspended conductor by a
light spring capable of causing the contact

to follow the irregularities in the surface of

the conductor, smtches, crossings, repaired
places and hangers, but under no necessity to
exercise a controlling action with regard to the
alinement of the conductor relatively to the
track, since the frame to which it is pivoted
acts as the mechanical guide for the trolley.
In this manner the current-collecting device
proper is arranged close to the conductor and

is pivoted at 1ts point of pull almost in a

horizontal line with its contact, and hence its
direction of pull is very nearly longitudinal
with the alinement of the conduetor, and con-

saquently there is little or no tendency for
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the trolley to jump the conductor and produce
sparking. Furthermore, any irregularity or
jarring which may be produced at the free
end of the frame will not be transmitted to
the trolley, since it is very light, and the re-
sulting action of its spring action is such that
1t will maintain 1its contact irrespective of
sald vibrations. Broadlyconsidered,itisim-
material to my invention what form of cur-
rent-collecting device is pivoted or connected
to the upper end of the frame carried by and
moving with the car and guided at its free
end by the conductor itself. Furthermore,
the trolley is connected with the upper end
of the frame with provision for lateral motion
sufficient to enable it to stand at a great an-
gle to the line of the car without in the least
throwing the collector-wheel out of proper
running course with the conductor. This
also avoids excessive sparking. DBroadly
considered, it is immaterial how the sustain-
ing-frame may be guided by the suspended
conductor; that is to say, that while one end
is connected to the car the other end may be
provided with a guiding part which may be
moved against the under side, upper side, or
sides of the suspended conductor, and the
trolley be connected to or carried by the said
frame close to the suspended conductor and
be also made to mmake contact with either the
under, upper, or sides of the suspended con-
ductor, as preferred. Itwillthusbe seen that

the invention, broadly considered, is to pro-

vide a positive and practical mechanical con-
nection or frame extending from the car close
to the contact-point at the suspended con-
ductor and guide the said frame by the said
suspended conductor, so that the pivot-point
of the trolley or collecting device shall be ar-
ranged close to the suspended conduactor it-
self and thereby insure a perfect construc-
tion of the trolley per se.

In applying my improvements I connect to
the trolley proper a rope for pulling the con-
tact-wheel into and out of electrical connec-
tion with the suspended conductor, and the
construction is such that the tr'olley may be
entirely removed from the suspended con-
ductor without in the least disturbing the
mechanical guiding connection of the Sup-
porting - fl‘ﬂme %ructuw which carries the
trolley, but which does not make electrical

connection with the suspended conductor or

act, as the means for collecting the current.
W hile the cord is so arranged that the trolley
may be manipulated 1ndependent1y of itssup-
porting-frame, 1 prefer to arrange the struc-
ture so that an excessive or continuo’»us draw-

ing down of the cord will finally be capable of
dra awing downthesupporting-frame also; but
this latter f unction may be perform ed by asec-
ond cord ifsodesired. Reversely,it will be ob-

~served that in adjusting the frame to thé sus-

pended conductor it is ﬁrst brought into me-
chanical connection with the buspended Con-
ductor, so as to be properly guided by it; and

when this is done the further manipulation |

modification of my invention.

| of the cord brings the trolley itself into posi-

tion and contact.

My invention will be better understood by
reference to the accompanying drawings, in
which—

Figure 1 1s a side elevation of an electric
railway with a portion of the car in section,
showing the embodiment of my Invention.
Fig. 218 a plan view of the upper part of the
current - collecting device and its guiding-
frame. If'ig. 31s aside elevation of a portion
of my improvements when the suspended con-
ductor is required to come down close to the
roof of the car, as in passing through tunnels
or under bridges. Ifig. 41s an enlarged side
elevation of the upper portion of Fig. 1, and
also shows a crossing conduetor and switeh.
ig. 5 1s a plan view showing an electrie rail-
way embodying my improvements where one
track branches from another. Fig. 6isaside
elevation of a modification of my improve-
ments. FHig. 71is an end elevation of Fig. C.
I'ig. Sis an elevation with the suspended con-
ductor in section, showing the form of sus-
pension-hanger employed in Fig. 6. Ifig. 9
18 a side elevation of another modification of
my invention. Fig. 10 is a sectional eleva-
tion of same on line zz. FKig. 11isan eleva-
tion of the suspended hanger employed in
Fig. 9. Iig. 12 isaside elevation of another
Fig. 13 is an
end elevation showing the general character
of the supporting-frame 1llu strated in Fig. 12.
Fig. 14 1s a sectional elevation of the cross-
mg-switch on line xzx of Fig. 15, to which my
invention is applicable. Hig. 15 is a cross-
section of the same switeh on line y 7 of IFig.

14. Fig. 16 1s a side elevation of another
modification of my invention. Fig. 17 is an

elevation of a further modlﬁcatlon of my im-
provements, showing the sustalning-frame
guided upon the upper side of the suspended
conductor. IKigs. 18 to 21 are further eleva-
tions of modifications of my invention on the
same generalimprovements,and I'ig.22 shows
my invention applied to a suspended con-
ductor located within a conduit.

Referring to Sheets 1 and 2, comprising
Ifigs. 1 to 5, A is an electric car and is pro-

vided with an electric motor B for mechan-

1cally propelling it, the said motor being
shown as hinged to the car-axle at one end
and suspended at b at the other end upon
an independent frame A-°, carried by the
axle and upon which the car-body is sus-
pended by spring A'. C are the rails and
act as the return-conductor, if desired. D
1s the current-controlling device and may be
made on the series-multiple type set out
and claimed In my Patent No. 385,055, of
June 26, 1858. 1 1s a frame, shown as made
in the form of a pole, and is movably con-
nected at the bottom with the car A and
guided at its top or upper end by a grooved
wheel or guide G, guided upon the suspended
conductor H, which acts as a guide-rail. The

conductor I 1s shown as suspended by insu-
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lated suspension devices or hangers i. The
connection between the frame H and the car
may be made in any suitable manner, that
shown being illustrated as one manner of
providing for the necessary connection. As
illustrated, the lower end of the frame L is
hinged on a transverse axis ¢ with a frame
E', which is pivoted upon a vertical pin 7,
carried upon a bed-plate F, secured to the
top of the car. K*is a link connecting with
a block E3, which presses upon a spring E2
1nterposed between the said block and frame
E, so that the réarward depression of the
frame will put the spring E* under compres-
sion, so that the tendency of the spring E*is
to hold the frame E in an upright position
and insure the wheel G running positively
upon the suspended conductor H.
spring E? is made of great tension, so as to
sustain the entire weight of the frame E, to-
cgether with the current collecting dewce to
be hereinafter described. The transver*se
axis e permits the frame H to rise and fall at
its end G to correspond to variations in the
elevation of the suspended condunctor, and
the vertical pivot-pin f permits theframe Eto
move more or less laterally at its guide-wheel
end to correspond tocurvatures or lateral dis-
placements of the said suspended conductor.
Suitably bolted or clamped to the upper end
of the frame E and insulated from it, as at s,
is a frame I', which acts as the primary part
or support for the current- collecting device L.

‘A secondary part I® is pivoted to the part I’

on a substantially vertical axis, but this of

course is changed with every change in the

obliquity of the frame K. I*isa rearwardly-
extending trolley-arm and is pivoted to the
secondary frame I3 on a transverse axis I?
and is pressed upward by the spring I° of

J. A cord L is connected to the frame I*
and extends downward to the rear of the
car.

away from the suspended conductor H, as

indicated in dotted lines in Fig. 4, so that the
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electrical connection 18 entlre] y broken with
the suspended conductor, while the frame E
and its guiding-wheel G still maintain their
mechanical and guiding characteristics.
When it is desired to completely lower the
guiding-frame as well as the trolley, such as
is necessary in case of making overhead re-
pairs during the running opemnon of the

~car, the trolley—fra,me will strike the projec-

tion 9, and then a further pulling of the cord
L will draw down the frame E, together with
the trolley.

In cases where the suspended conductor is
necessarily depressed, so as to get close to the
roof, as 1n passing under br 1dﬂ es or through
t—unnels, the operation of my'improved deviee
is illustrated in Fig. 3. In this figare it 18
seen that what is a vertical axis in Figs. 1
and 4 for the frame I3 is no longer a vertical

The |

The free end of

When the said cord is pulled, the trol-
ley-arm and contact are depressed or moved

axis, but is decidedly oblique. The collector-
arm I‘, however, under the action of the
spring I*‘ SWings about the transverse axis I
and maintains 6160131 ical connection with the
suspended conductor H, thus being able to
ride completely above and over the ouiding-

wheel G, taken in the direction of the 0'111(:1-
mﬂ—flame E. It will thus appear that the
trolley is supported- close to the suspended
conductor with provision for every possible
movement which could be demanded of 1t un-
der any conditions of working, and being piv-
oted close to the suspended conductor there
is no tendency for it to leave the said con-
ductor, and consequently a very light spring
I5is all that is required. The spring E? must,

however, have a power sutficient to sustain
the fmme E inits upright position, as well as
sustaining the weight of the trolley proper,

together with the downward tendency ot the
spring I5 upon the free end of the frame L,

which latter spring of course acts to move the
guiding-wheel G away from the suspended
oonductor In practice, however, the spring
I5 is so light that this mechanical tendeney 1S
of no serious objection. The currentis sup-
plied from the trolley proper by connecting
the frame I' with a conductor IX, which may
be brought down to the car 1n any suitable
manner, either outside or through the guid-
ing-frame K, the former being shown in Kig.
1 and the latter in Fig. 4. The lower end of
the conductor X is brought into electrical
connection with a ring k&, with which the mo-
tor-circuit d is connected by a suitable brush,
The motor-circuit leads to the controlier D.
and by the use of electrical conductors sup-
plies current to the motor I3.

In Fig. 5 I have shown a case where a
branch track C'leads from the main track C.
In this figure it will be seen that the curved
or polygon&l suspended conductor H' leads
into the main-line suspended conductor H at
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such an angle that when the guiding-frame

E is on the main-line conductor the trolley
contact-wheel J may be on the branch con-
ductor H', and this illustrates one of the spe-
cial advantages of having the trolley movably
connected close up to the suspended conduc-
tor and within a few inches of its point of
contact. In this case both of the grooved
wheels J and G lie in the plane of the respec-
tive conductors, which is a feature that could
not take place where the current- collecting

device per se was hinged to the car and re-

quired to directly press againstthe suspended
conductor above, as 111118111 ated in my Pat-
ents Nos. 398, 402 and 400,916 herein before
referred to.

Referring to Sheet 3, and especially to Figs.
6, 7, and 8, we have the supporting-frame K,
provided atthe top with agrooved guide-wheel
&, shown asformed of insulating material and

running against the under side of the sus-

pended conductor H. The frame 1’ is di-
rectly secured to the supporting-frame E and

also supports the grooved insuwlating guide-
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wheel G as well as the trolley. The trolley
or collecting wheel J° is a grooved metal
wheel shown as running upon the upper side

ot the suspended conductor and connected

by a pivoted arm I* with the frame I’, so as
to be movable upon a transverse axis R, close
to the suspended conductor II. A spring P,
which 1s made adjustable, operates upon the
free arm of the ftrolley and holds the contact-
wheel with an elastic pressure upon the con-
ductor. The cord LLis connected to the trol-
ley-arm I'in such a manner that pulling upon
the cord causes the contact-wheel J? to be ele-
vated from the suspended conductor, and
then by the proper manipulation of the cord
the supporting-frame K is drawn down as in
the former case. In this figure the sus-
pended hanger IT° is shown as of suitable
depth, so that the lateral upwardly-extend-
ing arm /i, leading to the insulator, connects
with 1ts side, as clearly shown in Ifig. 8§, the
construction being such as to permit the con-
tact trolley-wheel to be guided up over the
support for the hanger, as 111(11@%@(1 i dotted
lines in IFig. 6.

Referring now to the construction shown
in Figs. ¢, 10, and 11, we have the support-
ing-frame K with its guiding-wheel substan-
t1ally as shown in Sheets 1 and 2. The frame
I' is properly insulated from and carried by
the frame E. Pivoted to this frame I' is a
frame I°, movable upon a vertical axis I
S, The

~frame I® has the trolley-arm 1% extending
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rearwardly and carrying at its free end a

casting upon which a vertical pin extends as
a ;;011111(:11 bearing for the contact-wheel J’,
which is arran n'ed to press or rest upon the
side of the suspel]ded conductor I, which is
supported from above, as indicated at A.
The spring S holds the contact-wheel J' in
running contact with the side of the sus-
pe:uded conductor-wheel,while guiding-wheel
- of frame K, which is insulated from the
contact-wheel and collector, generally in-
sures the proper vertical elevation of the
trolley, so as to bring it close to the sus-
pended conductor II. 'The cord L acts upon
a lever T, pivoted to the frame I’, and said
lever when the cord is pulled operates upon
a pin ¢ on the frame I° with the object of mov-
ing the trolley-wheel J' laterally away from
the conductor. After this is done a con-
tinual pulling upon the cord L will draw the
guiding-frame IL down toward the car. Re-
versely the guiding-wheel G is first placed in
position ag amst Lhe conductor, and the fur-
ther 10088111110" of the cord L will then insure
the trolle}f—conta.ct..} " moving laterally into
proper position against the conductor. If
desired, the upper portion of the trolley-
wheel J' may be flanged, as indicated in Fig.

11, but in this case it is desirable that the
hanﬂ er /v’ shall be curved, as indicated in this
figure.

Referl‘mﬂ to Flns 12 and 13, we have a ver-
tically- arranffed c"mdm g-frame E, having two |

upright guiding-wheels movable upon verti-
cal axes, as indicated at G’, between which
the suspended trolley-conductor I is re-
celived. With this construction the suspend-
ed conductor guides the frame K laterally and
insures it following the alinement of the con-
ductor. Thelower end of the frame K is con-
nected to the car in any suitable manner,

but preferably so as to be held VGI‘LIOELH}’*
with provision for lateral motion. The frame
1" is insulated from and carried by the frame
IL, as in previously-described case, and the
trolley-wheel J is connected at the rear end
of the arm I% which is pivoted with provision
for universal movement on the frame I’ simi-
larly to what is clearly illustrated in Figs. 1

to 4.

Referring to IFFig. 16,we have upon the top
of the car an ext end(,d frame E°, formed, as
shown, of light trusswork, and upon the up-
per part of the said frame, close to the sus-
pended conductor, 1s pivoted, with provision
foruniversal motion, the trolley, which is fur-
nished with a rearwardly-extending arm I
and collector-wheel J, making an underrun-
ning contact with the suspended conductor.
This frame E° is arranged vertically and
hinged upon a longitudinal axis upon the
car, so as to be laterally movable at its upper
end, and is guided by a suitable guiding-
wheel G, which runs against the under side
of the suspended conductor.

In Ifig. 17 I show another modification of
my invention, in which the supporting-frame
K has its grooved guiding-wheel G running
upon the upper side of the suspended con-
ductor and the trolley I carried upon the

frame I, as in the case of Ifig. 4, but with the

trolley-wheel J running against the under
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side of the suspended conduetor correspond- .

ing to the reverse of what is illustrated in
111*0 6, that 1s to say, the contact-wheel runs
agzxinst the under side of the conductor,while
the guiding-wheel, which does not colleect

current, runs upon the upper side of the con-

ductor.

In the construction shown in Fig. 18 we
have a S‘rructure very similar to that illus-
trated in Kig. 6, except that in this case the
guiding- wheel G‘r, as well as the trolley-contact
J? is made torun upon the upper side of the
Suspended conductor II. In this case the
frame I', which is insulated from the sup-
porting-frame K, has pivoted toiton a trans-
verse axis [°the 131"‘0116}” -arm I%, carrying at its
free end the contact J*. A :sprmfr I’ presses
the contact upon the conductor. The frame
K is shown as pivoted at e on a transverse
axlis to the frame E’ or close to the car, and

which latter frame is pivoted upon a vertical

axis f of a base-plate It, secured to the roof of
the car.

In the construction shown in TFig. 19 we
have a construction very similar Lo that
shown in Fig. 1, with the exception that the
Supporting-fmme K is inclined forward orin
advance of its pivoted joint with the car.
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This construction would also be similar to
that shown in Fig. 17 if the trolley-wheel G
of Kig. 17 were placed against the under side
of the suspended conductor and the frame E
tilted forward.

In Fig. 20 we have substantially the con-
struction shown in Fig, 17, but with the sup-
porting-frame K inclined forward. The sus-
pended conductor supports the upper end of
the frame I, while the car supports 1ts lower
end, and the trolley is carried by the said
frame Ik close up to the suspended conductor
H and is provided with aspring-actuated con-
tact-wheel J, running against the under side
of thesuspended conductor. In this construc-
tion, as well as that of Figs. 17 and 18, the sus-
pended conductor directly supports the frame
E and assists in supportlnﬂ itin the construc-
tion shown in IFig.

Referring to I‘w‘ 21, the supporting-frame
E has pivoted at its top a frame ¢, in which
two guiding-rollers G' G’ are journaled at a
distance apart to run against the under side
of thesuspended conductorl. Intermediate
of these guiding-rollers 1s arranged the cur-
rent-collecting device proper, I. The c¢ol-
lector-wheel J runs against the under side of
the suspended conductor H and is carried by
a rearwardly-extending arm I* pivoted to
the frame ¢ on a universal joint, as in the
other cases, and preferably properly insu-
lated thereirom. I‘rom an examination of
this figure 1t will be seen that the trolley
proper is supported upon a truck or car-
riage, and this latter is in turn bodily car-
ried upon the end of the frame E and held
against the under side of the suspended con-

ductor II by the springs E?, acting upon the

frame E close to the car, as shown in Fig. 1.
The cord L may be operated, as in the pre-
vious case, by first removing the trolley from
the conductor, then the rear guiding-wheel
(+, and finally the forward guiding-wheel. In
applying the trolley the reverse operation
takes place.

In Fig. 22 is illustrated the application of
my improvements to a suspended conductor
arranged within a conduit P’. Referring to
this figure, B is the motor arranged upon the
car A and is hinged to an axle and supported
by a spring b upon an independent frame A”.
E i1s the supporting-frame and is hinged upon
a transverse axis to the frame F?, which is

connected upon a vertical axis F' with the
The rearward end of

independent frame A~
the frame K is bent downward to extend
through the slot and carries the grooved guid-
:110‘-wheel G, guided upon the upper :31(10 of
‘...he conduotm IT or upon its side adjacent to
the car. A spring E°* may be employed to
press the guiding-wheel G more firmly upon
the 0011duot01. 1t desired. A frameI’ issuit-
ably secured to and insulated from the frame
E, and to this frame the trolley is connected,
with provision for vertical and lateral mo-
tion. | As shown, thé grooved contact-wheel
J runs upon the upper side of the suspended

conductor and is carried at the rear end of
the arm I*, which is pivoted upon a trans-

verse axis I° to the frame I?, movable upon a

vertical axis in the frame I'. A spring I°

“presses the trolley-arm downward to main-

tain contact of the wheel J with the suspend-
ed conductor. A rod or wire L' connects
with the rear end of the trolley-arm I* so as
to permit the arm to be moved to remove the
trolley-wheel from the conductor when nec-
essary, and corresponds in substance to the
trolley-cord L.

1t will be observed that all of these con-
structions comprehend the same general fea-

tures, generically considered, that 1s to say,
the collecting device proper 18 pivoted close

to the suspended conductor and is pulled by
a connection arranged c¢lose to and pulling in
the direction of the said conductor, and the
sald trolley or collecting device is bodily sup-
ported close to the said conductor by a sup-
porting-frame of suitable character, which 1s
itself connected at one end to the car and
guided at its other end directly by a mechan-
ical connection on the suspended conductor
itself, thereby constituting
in all directions to compensate for variations
in the line of the suspended eonduetor rela-
tively to the track.

In Fig. 4 I have shown a form of CTrossing
track- Swneh which may be employed in con-
nection with my invention if so desired.
H II? are the crossing-conductors. N is a
{frame carrying said conductors at different
elevations. The conductor II is bridged so
as to form an open space below the conductor
IH*. A pivoted bridging-arm N’ is hinged at
n to the frame N and adapted to fall down-
ward by gravity, so as to allow the trolley or
collecting device to pass freely under the sus-
pended conductor H*. When, however, the
trolley passes under the conductor I, the
ouniding-wheel on the frame I first raises the
arm N' and then supports it in that position
until the trolley-wheel J passes upon it, thus
throwing the switch-arm into proper position
before the trolley-wheel 1s required to move
upon it. This obviates any excessive duty
being put upon the trolley and in a great
measure prevents sparking, which Would re-
sult if the weight on the arm N’ were great
relatively to the tension on the spring I°.

Another form of crossing-switch adapted
to my invention is shown in Figs. 14 and 15.
In this case the crossing is shown as formed of
a rigid plate M, ha,vmn' btransverse grooves M
for the conductor i) and wings M'-' for the
conductor II. When the trolle} passes un-
der conductor II°, the wheels G and J may
have their flanges received in the grooves m,
as indicated in Ifig. 14, or if the guiding-
wheel ¢ is made wide it may be caused Lo
ride upon the under surface of the plate M,
while the trolley or col
tains its connection with the conductor H-,
as shown in Iig. 15. In the case where the
collecting device passes under the conductor
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IT the guiding-wheel G mounts the incline M’
and moves along the under side of the plate
M,while the trolley-wheel J mounts the wings
M= and then runs upon the under surface of

the plate M, and finally leaves the crossing by

running off the opposite wing M? onto the
conductor H.

Any other forms of crossings or switches
may be employed, and these would be modi-
fied or varied to suit the particular modifi-
cation or type of my invention which may
be used.

I do not confine myself to the delailshere-
in set out, as they may be varied in numerous
ways without departing from the principle of
my invention.

Having now deseribed my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. A railway, a suspended conductor ar-
ranged along said railway, an electrically-pro-
pelled car, and a frame having one end con-
nected to the car and the other end guided
by the suspended conductor, in comDbination
with an independent trolley or current-col-
lecting device universally hinged or jointed
to and carried by sald frame close to the sus-
pended conductor and making a spring-actu-
ated contact with said conductor, and an elec-
tric circuit leading from said trolley device
and including the electric motor on the car.

2. A railway, a suspended conductor ar-
ranged along said railway, an electrically-
propelled car, a frame having one end con-
nected to the car and the other end guided
by a grooved guiding-wheel running against
the under side of the suspended conductor,
in combination with an independent trolley
or current - collecting device universally
hinged or jointed to and carried by said frame
close to the suspended conductor and having
a grooved contact-wheel running against the
under side of the suspended conductor and
making a spring-actuated contact with said
conductor,and an electric circuit leading from
sald trolley device and including the electric
motor on the car. |

3. The combination of a railway, a sus-
pended conductorarranged along the railway,
& supporting-frame jointed to the car at one
end and having a mechanical guiding device
for its other end guided by the suspended

~conductor, aspring device arranged adjacent

to the car for holding the frame in an up-
right position, an independent current-col-
lecting device consisting of a wheel running
against the suspended conductor and carried
by a laterally-movable arm hinged to the sup-
porting-frame adjacent to the suspended con-
ductor and the guiding-wheel, and an electric
circuit connecting the current-collecting de-
vice with the electriec motor on the car.

4. The combination of a railway, a sus-
pended conductorarranged along therailway,
a supporting-frame jointed to the car at one
end and having a mechanical guiding device

for its other end guided by the suspended |

[

conductor, a spring device arranged adjacent
to the car for holding the frame in an up-
right position, a current- collecting device
consisting of a wheel running against the
suspended conductor and hinged to the sup-
porting-frame adjacent to the suspended con-
ductor and insulated from the guiding de-
vice thereof, an electric circuit connecting
the current-collecting device with the electric
motor on the car, and a trolley-cord connect-
ing with the trolley proper and adapted to
irstdraw the trolley contact-wheel away from
the suspended conductor to break the elec-
tric circuit and then remove the supporting-
frame. |

5. The combination of a raillway, a sus-
pended conductorarranged along the railway,
an electrically-propelled car, a frame jointed
to the car at its lower end and provided with
a grooved guiding-wheel for mechanically
guiding its upper end against the suspended
conductor, a trolley-sustaining frame carried
by the supporting-frame insulated from the
cuiding-wheel, a trolley-arm hinged to the
trolley-sustaining frame, a spring to press the
trolley-arm upward, a grooved contact-wheel
carried by the free end of the trolley-arm and
making an underrunning contact with the

suspended conductor, and an electrie ¢ircuit

connecting the trolley with the motor on the
car. | |

6. The combination of a railway, a sus-
pended conductorarranged alongtherailway,
an electrically-propelled car, a frame jointed
to the car at its lower end and provided with
a grooved guiding-wheel for mechanically
cuiding its upper end against the suspended
conductor, a trolley-sustaining frame carried
by the supporting-frame insulated from the
cuiding-wheel, a trolley-arm hinged to the
trolley-sustaining frame, a trolley-spring to
press the trolley-arm upward, a grooved con-

tact-wheel carried by the free end of the trol-

ley-arm and making an underrunning con-
tact with the suspended conductor, an elec-
trie circuit connecting the trolley with the
motor on the car, and a spring of greater
power than the trolley-spring for sustaining
the supporting-frame in position between the
suspended conductor and the car.

7. The combination of a railway, a sus-
pended conductorarranged along the railway,
an electrically-propelled car, a frame jointed

“to the car at its lower end and provided with

a grooved guiding-wheel for mechanically
cuiding its upper end against the suspended
conductor, a trolley-sustaining frame carried
by the supporting-frame insulated from the
guiding-wheel, a trolley-arm hinged to the
trolley-sustaining frame, a trolley-spring to
press the trolley-arm upward, a grooved con-
tact-wheel carried by the free end of the trol-
ley-arm and making an underrunning con-
tact with the suspended conductor, an elec-
tric circuit connecting the trolley with the
motor on the car, a spring of greater power
than the trolley-spring for sustaining the sup-
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porting-frame In position between the sus-

pended conductor and the car, and a trolley-

cord connecting with the trolley-arm for op-
erating the trolley and supporting-frame suc-
cessively.

3. The combination of a railway, a sus-
pended conductor, an electrically-propelled
car, a, supportmfr-f rame hinged to the car with
provision for universal movement and hav-
1ng 1ts free end provided with a grooved guid-
ing-wheel, a spring device for pressing the
gulding - wheel of the supporting - frame
against the suspended conductor so as to in-
sure the said supporting-frame being properly
guided thereby, and a trolley consisting of a
trolley-arm having provision for vertical and
lateral motion close to the suspended conduc-
tor carried by the supporting-frame close to
the suspended conductor, a contact-wheel
carried by the trolley-arm and making a run-
ning contact with the suspended conductor,
and a spring acting upon the trolley-arm ad-
jacent to its pivot and close to the suspended
conductor for pressing the contact-wheel
against the conductor. '

J. The combination of a railway, a sus-
pended conductor, an electrically-propelled
car, a supporting-frame hinged to the car with
provision for universal movement and hav-
ing 1ts free end provided with a grooved guid-
ing-wheel, a spring device for pressing the
supporting-frame in mechanical connection
with the suspended conductor so as to insure
the sald supporting-frame being properly
guided thereby, a trolley-arm hinged to the
supporting-frame with provision for vertical
and lateral motion close to the suspended
conductor, a contact-wheel carried by the
trolley-arm and making a running contact
with the suspended conductor, a spring act-
ing upon the trolley-arm adjacent to its pivot
for pressing the contact-wheel against the
conductor, and insulating means for insulat-
1ng the trolley proper from the guiding-wheel
of the supporting-frame.

10. The combination of a railway, a sus-
pended conductor, an electrically-propelled
car, asupporting-frame hinged to the car with
provision for universal movement and hav-
1ng 1ts free end provided with a grooved guid-
ing-wheel, a spring device for pressing the
supporting-frame in mechanical connection
with the suspended conductorso as to insure
the said supporting-frame being properly

guided thereby, a trolley-arm hinged to the

supporting-frame with provision for vertical
and lateral motion close to the suspended
conductor, a contact-wheel carried by the
trolley-arm and making a running contact
with the suspended conduector, a spring act-
1ng upon the trolley-arm adjacent to its pivot
for pressing the contact-wheel against the
conductor, insulating means for insulating
the trolley proper from the guiding-wheel of
the supporting-frame, and a. trolley-cord to

pull the trolley away from the conductor with-
out disturbing the mechanical connection ot
the guiding-wheel with the conductor.

11. In an electriec railway, the combination
of a railway,asuspended conductorextending
along the railway, an electrically-propelled
car, a supporting-frame hinged to the car and
having its Welﬁ*ht Supported thereby and pro-
vided f:Lt 168 free end with a grooved mechan-
1cal guide, a spring to sustam the weight of
the supporting-frame and holditin an 11pr'ight
position with its guide pressing against the
suspended conductor, a trolley-contact elec-
trically independent of the guide hinged to
the supporting-frame close to the suspended
conductor and spring-pressed against the said
conductor, and an electric circult extending
from the trolley to the motor.

12, In an electric railway, the combination
of arallway,a suspended conductor extending
along the railway, an elecbrically—pr()pelled
car, a supporting-frame hinged tothe car and
having its weight supported thereby and pro-
vided at its free end with a grooved mechan-
ical guide, a spring to sustain the weight of
the supporting-frame and holditin an upright
position with its guide pressing against the
suspended conductor, a trolley electrically in-
dependent of the @ulde consisting of a later-
ally and Vertlcally movable 1'earwcwd1y—eh-
tending arm carrying a grooved collector-
wheel and hinged to the suppormnﬂ‘ -frame
close to the suspended conductor and spring-

pressed against the said conductor, and an
electrie circuit extending from the trolley to

the motor.

13. In an electric railway, the combination
of asuspended conductor extending along the
allway, an electrically-propelled car, a fra,me
hinged to the car and having a gulde running
against the suspended conductor, a powerful
spring device to hold said frame with provision
foruniversal movement in operative position,
a trolley hinged to the upper end of the frame
and making a contact with the conductor, a
relatively weak spring for the trolley to press
1ts contact against the conductorwith an elas-
tic pressure and opposed to the action of the
poweriul spring, and an electric circuit con-
necting the trolley with the motoron the car.

14. Inan electric railway, the combination
of asuspended conductor extending along the
track, an electricaliy-propelled car, a frame
connected upon the top of the car so as to
haveits weightsupported thereby and further
having its upper end movable to or from the
car and suspended conductor, a mechanical
guide carried upon the upper or movable end
of the frame and moving against the under
side of the suspended conductor to guide the
upper end of the frame, a trolley consisting
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clectric circuit electrically independent of the
mechanical guide extending from the trolley
to the motor. |

15. Inan electric railway, the combination
of a suspended conductor extending along the
track, an electrically-propelled car, a frame
pivoted upon the top of the car so as to have
1ts weight, supported thereby, a mechanical
cuide carried upon the upper or movable end
of the frame and moving against the under
side of the suspended conductor to guide the
upper end of the frame, a trolley electrically
independent of the mechanical guide consist-

ing of an underrunning contact pivoted on |

-

566,084

a transverse axis {o the frame and ncayr its
mechanical guide so as to be capable of mov-

1ng over 13110 said gouide to maintain its con-

tact with the smpended conductor when the
frame is moved rearwardly and downward as
in passing under bridges, &c., and an electric
circeuit independent Of the mechanical guide
extending from the trolley to the 11101301

In Lestlmony of which invention I hereunto

set my hand.

Witnesses: _
ErNEST [HOowARD HIUNTER,
R. M. KELLY.
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