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- would not arise, as' the regulator would not
be handled, &nd there Would be no uncertain

7 contaets for the. connecting-conductors, such
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"To all whom it maz U CONCErTL:

Be it known that I, RUpOLPH M. HUNTER

-of the city and county of Philadelphia, and

State of Pennsylvema, have invented an Im-

provement in Incline Electric Railways, (Case

78,) of which the following is a specification.
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'speelﬁed a motor to be cut out of circuit with-
~out in-any way interfering with the current
passing down the line eud without requiring
~any of the current to pass through the mo-

tors. It is important to have an automatic
regulator independent of the motor, as in a

My invention has reference to the construc-
tion and Operatlon of electric railways; and

1t consists in certain improvements, fully set
}forth in the following specification, and shown

in the aeeompenymw drawings, Wthh form
part thereotf. |

This epphcetwn (Case 7 8) is for certain im-
provementsinthe construction of electri icrall-

ways having steep-grade portions. _
The ebJeet of my invention may be stated
to be the provision of an electric railway hav-

ing line-conductors with an electrically-pro-

"pelled dummy or hill motor-car, whose duty
'1t is to assist the passenger-car up the grade:
~ Broadly considered, my invention eontem—-
plates the employment of an electrically-pro-
S pelled dummy or motor-car in a railway hav-
. inga grade to assist the passenger-car (also
'-preferebly eleetmeelly ~propelled) up the
grade, when provision is made to allow the
i ~ passenger-car to pess the dummy or motor-
. car. |
| Spec,lﬁeally con51de1 ed my invention can be
carried out in several ways, the objects of
which may be severally stated to be—

First. To enable iii a system such as above

~ series system any derangement of the shunt-
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circults over the car -or motor would affect
the current in the line, and consequently all

~ the motors in circuit would be made to feel

this defect without power to overcome it.
“With an automatic regulator for the sections

and 1ndependent of: the motors such trouble

~as would emst Wlth a car or motor stendme‘

.7 ing an upgrade to be mounted with a sera-

still,

- Second. To p1 ovide an 616(3131 icrailway hav-

| rate par &llel track for the dummy or motor-

car, so that the dummy may be coupled or un-
eoupled with the passenger-car to assist itup 535
the grade or release 1it, respectively, and in
which the dummy or motor-car never passes
in the line of travel of the passenger-car. In
this case both the passenger-car and dummy
may be electrically propelled and receive cur- 6o
rents from line-conductors or batteries on the
car Or Cars. |
Third. To pr ev1de a construction in which
the dummy receives its electrical energy
through. the passenger-car, either from bat- 65
teries on the latter or from line-conductors.
In this case the dummy would not have any
batteries nor collectors for taking current
from line-conductors, but would simply have
an electrical coupling for connecting its mo- 70
tor with the motor-conductors on the passen-
ger-car. In coming down the grade the
dummy would rely on a powerful brake to con-
trol its travel. The brake may be mechanieal
or electrical. 78
If desired, the dummy‘ may push the car up
and have the turn- out at the bottom. The
employment of grade-dummies enables me to
use motors on the cars of a size sufficient to

| propel the car fully loaded over ordinarylevel 8o

or slightly-inclined parts, but not up hefwy
erades without assistance.

My objectis to avoid the neeessmy of large,
wasteful, and cumbersome motors capable of
two or three times the normal duty required 83
of them. This cheapens the construction of -
plant, reduces the cost of operation, and less-
ens the wear upon the road-bed.

"~ When line-conductors are employed, they
may be either the rails, surface conductors go
independent of the rails, conductors housed
in a conduit, suspended conductors, or any
cembmatlone of these. "T'he passenger-car
need not necessarily be electrically propelled.

In the drawings, Figure 1 is a side eleva- 95
tion of an electric railway 1illustrating the
grade and passenger-car and dummy. Fig.

2 s a plan view of the track of same, ShOWlIlﬂ‘

the rails used as the electrical eonduetors -
Fig. 3 is a similar view to Fig. 2, but having 100
a seperete narrow-gage track for the dummy.
Fig. 4 is a plan view showinﬂ* the conductors
arlanﬂ‘ed similar to I‘1t_, 2, but in which the
conductme are housed in a conduit and are
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separate from the track.
section of I'ig. 4 on line vy . Fig. 6 is a plan
view showing a modification of the dummy
and passenger tracks, in which they are par-
allel, but never in line; and Kig. 7 is a side
elevatlon showing a constr uetmn in which
the dummy-mofor receives its current from
the motor-circuits of the passenger-car, and
also shows the employment of overhead or
underground line-conductors separate from
the rails, and also a battery on the car as a
source of power.

A is a generator or dynamo at a central
station, or placed somewhere convenient, to
supply electricity to the line or working con-
ductors B B/, arranged along the railway A*
A3 and, if desired, forming the rails thereof.

A% represents an upgrade on an electrie
railway.

B? is the dummy, whose duty it is to assist
the passenger-car B? up the incline and then
leaveit. The dummy may run upon the same
rails as the car and may receive its current
from the same working-conductors, or it may
have a separate track and separate conduct-
OTS,

Fig. 2 shows an arrangement of tracks for
the dummy and car, in which the rails may
be the conductors.

Al is the turn-out for the dummy at the top
of the grade. A switch, J, would be used to
turn the dummy onto the siding A* and allow
the passenger-car to travel on.. This would
be used where the dummy pulls the car up;
but when the dummy is designed to push the
car up the turn-out would be atthe bottom of
the grade.

In Fig. 3 is shown separate tracks for the
dummy, which may also be separate conduct-
ors receiving their current from the same
solurce as the line-conductors,and the current
supplied to these conductors may be regu-
lated by the resistance-changer &’.

BY represents the dummy-tracks.

By the construction shown in Fig. 3 it is
evident that no switch is necessary for the
rails or conductors, as the passenger-car and
dummy receive current from different work-
ing-conductors, although they obtain their
supply from the same primary source. They
might, if desired, receive ¢urrent from differ-
ent sources. |

In Figs. 4 and & we have the conductors
substantially asarrangedin Fig. 2, only placed
in a conduilt, E, and electrically connected
with the car or dummy, or both, by suitable
current - collectors. In this case separate
track-rails are not shown, but it is evident
that separate- tracks may be used, as in the
case of IFig. 3, in which latter case the gage
of the dummy might be the same, or greater
or smaller, than that of the passenger-car.

In the various figures « indicates the top of
the grade, and A’indicates the grade; but in
cases where the dummy pushes the passen-
ger-car up the grade,instead of pulling it up,

Fig. 5 is a cross-
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grade, which would be the same as taking the

end x of FKigs. 2 to 6 as being the bottom of
the grade.

J 1s a switch for the rail.

In the construction shown in Fig. 6 we have
two parallel tracks, the track B* being that of
the dummy, and this, as in the case of If1g. 3,
has separate conductors B° which may re-
celve current from the main-line conductors
B B’, being in multiple connection therewith.
The dummy B? is coupled with the passenger-

car by a coupling, I, which may be uncoupled

at the top of the grade to allow the passenger-

75

30

car to proceed on its way and the dummy to .

return to the bottom of the grade, to assist the
next passenger-car. In this case the dummy
never passes in the line of travel of the pas-
senger-car.

In the construction shown in Fig.7 we have
the dummy in the position 1elatwely to the

passenger-car that it would assume in either

of the cases shown in the other figures; but
in this case the dummy-motor receives cur-
rent from the motor circuit or conductors on
the passenger-car through the flexible coup-

ling-connection II, which may be made in any

suitable manner. In this case the dummy
may pull or push the passenger-car up the
arade, and return wholly by gravity, its speed

Qo

95

being controlled by a suitable mechanical

brake, 1, or by an electric brake. When the
grade 1s long, the motor or the dummy may
be coupled so as to make it into a dynamo-
electric machine or generator-brake, substan-
tially as set out in my application, Serial No.
195,742 of 1886.

It is immaterial fo my invention whether
the motors on the dummy and passenger-car
be coupled 1n series or in multiple connec-
tion. If the dummy runs in the line of the
main track, then it is necessary to run it on
to a turn-out at the end of the grade, as be-
fore explained, and then uncouple the con-
nection H.

In place of using conductors on the surface
or in a conduif, suspended conductors may
be employed, as indicated in dotted lines in
Fig. 7, or such suspended conductor may be
used in conjunction with the other conduct
ors, or either of them, and likewise a housed
conductor may be used with a rail or ground
return.

While line-conductors are largely employed
as a means of conveying current from a source

to the traveling vehicle, yet I have equally

well employed batteries on the car as the
source of power, and have indicated in Fig. 7
in dotted lines at S such batteries as the
source of power. 1t 1s evident that both the
passenger-car and dummy may have such bat-
teries as the source of power.

The foregoing will explain the nature of
my invention, and in conclusion I would say
that I donot limitmyself to the details shown,
as they may be modified in various ways
without departing from the spirit of my in-

the turn-out A* would be at the bottom of the | vention.
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 Any matters here shown but not claimed |
are not dedicated to the public, but form sub-
ject-matter of other applications—to wit, Se-

rial No. 250,278, of 1887; Serial No. 200, 400 of

- 1886; Serial No. "15,200 of 1886; Serial No |
195, 74:2 of 1886;

Serial No. 208 418 of 1886;
Serial No. 214, 309 of - 1836, and Serla,l No

265,770, of 1886

Hawnﬂ' now descrlbed my mventloll WhatI-
claim as new, and. desn*e to secure by Letters

Patent, 18—

1. In anelectric I‘&llW&} hamnn an upﬂmdc,-f rang ed along the railway, an electrically-pro- -

the combination of a source of electm(, sup-

| ply line workmﬂ‘—conductors a short switeh-
~ing turn-out or s1d1nc-= at the top of the grade
provided with Workinn'” conductors for the
traction-dummy, and electmcal connections

L - between said workin l:r"-(aonduucto:r's for the dum-

my and: lme-conductors or their source of

| eleetrlcal supply.

2. Inan electric rmlway havingan u_'p*f::'*l'a-uiej '
- the combination of a source of electric sup-

ply, main -line - working-conductors, a short

' ~ switching turn-out or siding at the top of the

l!i';l ' .-! - '. _.l :. . A . . . . "
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- grade prowded with work]?nﬂ'-conduetors for
the traction-dummy, electrical connections be-

~ tween said working-conductors for the dum-

- my and line- conductors or their source of
electrical supply, and a slotted branched con-
duit containing said line and tmctiomdummy
. Workmmeonductms | S '_

3. Tnz an electric railway havi ing an upgva;de -'
the combination of a source of elec‘me sup-
a short
switching turn-out or: Sldm ‘at the t{Jp of the
grade prowded with . WOl‘klllﬂ‘-COllduCtOIS for

f__;';zj i g0-
35
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ply, main - line working - conductors,

the traction - dummy, electrlcal connections
between said working - conductors - for the

dummy, and. lme-conducters or their source

of electrical supply, a slotted branched con-

duit containing said line and traction-dummy

- workmﬂ*-eonduetors, and switching devices to

-switch the dummy onto the siding or turn-out
- to allow the passage of the passenn*er car.
L 45
the combination of a source of eloc,trm SUp-

4. Inan electricrailway having an upgrade,

- ply, main - line : ‘WOl"lxl]lt, -conductors, a short
- switching turn-out or siding at the top of the

e

6o
said car and fraction-dummy. - |
- 9. The combination of "an electric 1*mlway
arranged on an incline with a substantially-
| horlzonta,l part at top and bottom, a. dummy-
track.at one end of said inclined portion of
the railway arranged out-of line of the main

grade . provlded with-working-conductors for
the traction -dummy, electmc&l connections.
- between said working - conductors for the
S dummy and- hnenconductors or their source
of electrical supply, a slotted branched con-
“duit containing said line and traction-dummy

working - eonductors, switching . devices  to

switch the dummy onto. the 51(:1111'0 or turn-out
to allow the passage of the passenﬂ'er car, an
| electmcally—prope]led passenger-car, - a ‘rmc-
tion dummy or motor to-assist said carup the.

grade, and a disconnectible coupling between

main track, electrical conductors for the
dummy on the inclined portion of the rail-
way, an electrically-propelled dummy or trac-
tion-vehicle, a passenger-car to run upon the
main track, and a coupling between the pas-
senger-car and dummy, whereby the dummy

‘may assist the passenger-car up the grade or

incline, and also allow the passenger-car to
pass the dummy.

6. The combination of a railway-track hav-
1Ing a grade portion,a main-line conductor ar-

pelled passenger-car receiving current from
said conductor, a dummy-—tra,ck a conductor

for said dummv track, an electrically-pro-
pelled dummy for assisting the passenger-car-
up the grade receiving eurrent from said con-

ductor for the dummy track, and a detach-
able coupling between the dummy and pas-

| senger-car. .

’7 The eombmatmn of a railway —track h::w—
ing a grade portion, a main-line conductor ar-
ran ged_ along the railway, an electrically-pro-
pelled passenger-car receiving current from

said conductor, a dummy-track, a conductor

for said dummy -track, an electrically-pro-
pelled dummy for assisting the passenger-car
up the grade receiving current from said con-
ductor for the dummy-track, a common source

of supply to the main-line and dummy-track

conductors, and a detachable coupling be-

tween the dummy and passenger-car..

8. The combination of a railway-track hav-

ing a grade portion,a main-line conductor ar-.

ranged along the railway, an electrically-pro-
pelled passenger-car receiving current from
sald conductor, a dummy-track a conductor

for said dummy track, an - electrically - pro-
‘pelled dummy for asmstmg the passenger-car
up the grade receiving current from said con-

ductor for the dumm} -track, a commmon source

of supply to the main-line. and dummy-track:

conductors, a regulator to regulate the cur-

and passenger-car,

.The combination, ih a rallway, of a main
| 'track having

a ﬂrade, an auxiliary track at

o0
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- | rent supplied to the dummy-tmek conductor,.
and a detachable coupling between the dummy

115

the grade, a passenger-car adapted to run on
the main track, an electrically-propelled dum-.

my-car to run upon the auxiliary track, a coup-

ling between the passenger-car and dummy,'

and a source of electric supply to the motor
on the dummy..

10. T'he combination, in a ratlway,of. a main

track having a grade, an auxiliary track at
the grade, an electrically-propelled passenger-

car adapted to run on the main track,an elec-
trically -propelled dummy-car to run upon

the auxiliary frack, a coupling between the
passenger-car and dummy, and a source of
electric supply to the motor on the dummy
and passenger-car. .

11. The combination,in a;raalway, of a main
track having a n‘r*a,de, an auxiliary track at
the grade, a passenger-car adapted to run on

track to support the_dummy to orne side of the | themain track, an electrically-propelled dum-

.........
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omy-car to run- upon: the auxiliary: traclk, a

N :tl'zwh having a grade, an ..;11111]1&1*57 track at
- the grade, a passenger-car adapted to:run on.
the main track, an electrically-propelled dum-

10

- coupling between the passenger-car and dum-:
. my, separate conduetors for the main traek
and auxiliary track, and eclectrical connee-
tions between the motm% on the l)flRHOllfTGl— :
cear and dummy. o | |
The combumtmn ina mtlu ay, of a: main

- 19.

~.my-car to run upon the auxiliary track, a

- -eoupling between the passenger-car and dum- .
my, separate conductors
and auxiliary traeck, electrical connections he-
15 tween the motors on the passenger-car and

- dummy, and a common source of electrm e13-

. eray for both conductors.

S 55]1&?111
120

30
- trically-propelled passenger-car for the main
track,a traction electrically-p1 opelleddummy
for the auxiliary track, a common source of
celectrie energy, and a detachable coupling
between the passenger-car and dummy.: .
- 15. The combination, in an electricrailway

~having a grade, of the main track and line-

40

50

55
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-13. The eombination; in an ele("tl 1¢: 1"mln ay
o a grade, of th(, main track and line-
;conduetor with an. auxiliary parallel track at:
the wmde portion,: an - electrically-propelled : .
~passenger-car for the main track, a traetion
zLlectl1cally—1)1"0pelled dummy:for :‘the auxil-:
1ary track,a common source of electric energy, -
and a detachable . eoupluw befn een the p&s—-
S senger-car and dum]m SRR
14 The combination, in an electrm mﬂw i
o zhm ing  a grade, of the main track and line-

. iGOHduetor,; with an auxiliary parallel track of

for the main track

different gage at the grade portion, an elec-

conductor, with an auxiliary parallel track at
the grade portion, an electrically-propelled
passenger-car for the main track, a traction
electrically-propelled dummy for the auxil-
1ary track, and a conductor for the auxiliary
traclk, and electrical connection between the
conductors for the respective tracks and the
car and dummy.

16. The combination, in an eleciric railway
having a grade, of the main track with a
dummy turn-outtrack at one end of the grade,

~an electrically - propelled passenger-car, an

electrically-propelled dummy forassisting the
car up the grade, a detachable coupling be-
tween the car and dummy,and a common
source of electric energy for the motors of hoth
the passenger-car and dumimy.

17. The combination of a main track having

a 11110 -conductor, a parallel auxiliary tmch '

having a longitudinal conductor, a source of
eleetmc supply for said conductors, and a reg-
ulator to control the current passing to the
conductor of the auxiliary track.

15. The combination of two electrically-

- ing conductors of the upgrade-motor circuit.

havin

402,084

" of both vehicles,and aregulator: independent

~ol thetwo ve th]Gh {o 001111 ol the 1(31;11 Ryt %up-a
iplv of clectricity to the motors.

19,

auxiliary track and conductor

from the source of supply, and a connection:
between the two track-conduetors, whereby
the auxiliary track-conduetor receives cur- -
rent from the source of supply through the
line-conductor of the main track.. o

20, In anelectric railway, line wor I{mn-eon-_
ductors from which a: tl_*mrehng imotor idie_m\_ CS
~its current, having an' upgrade, in combina- -
tion with a short section of working-conduet- - =~
~ors  having: a ‘length substantially equal to:
. said grade and arranged parallel to said line-

| The combination of a main st;r;:-;wl '.:111([; S
Jline-conductor, a source of electric energy,an

at a distance: -
37:0: SR

_—

S0

conductors and on  the grade, a passenger

passenger-y ehicle and dummy.

21, In an clectrierailway, hne W orlmw-con—; EEEREREEE
1 duetors from which a traveling motor dern es

its current, having Etllillpgt'ﬂﬂe; incombination go
with a: short section of working-conductors:
o a length substantially equal to said.
orade, and arranged parallel to:said line-con- -
- ductors and on the grade, and a common: - =
sourece of electric supply for: both the line-

22, In an electric railway, a

equal to said grade, and arranged parallel to
sald line-conduztors on the grade, an electric
generator to supply electricity to said line-
conductors, and branch conductors connect-
ing the line-conductors with the correspond-

23. In an electric railway, a line of working-

- conductors from which a traveling motor de-

plopelled vehicles coupled together, a com- .

mon source ot electric encrgy for the motors

rives its current, having an upﬂ‘mde, 1n com-
bination with a short section of working-con-
ductors having a length substantially equal
to said grade, arranged parallel 1o said line-
conductors and on the grade, and an eleetric-
ally-propelled passenger-vehicle receiving

- electricity from the line-conductors, an elec-
tric motor receiving electricity from the up-

orade-motor eonductors, and a disconnectible
Gouplmﬂ bhetween the motor and passenger-
vehicle.
In testimony of which invention I have here-
unto set my hand.
RUDOLPII M. HUNTIR.
Witnesses:
KRNEST HOWARD ITUNTER,
K. M. BRECKINREED.

electrically-propelled  vehicle receiving cur- . - 1 1
rent: from the line-conductors, a traction-
motor:or dummy receiving: current from the:
“short-grade: sections: of w orlmw—conductms SRR
~and a disconnectible coupling bet\x een ﬂm- EEREERREE

9105;:;';::

95
econduetors and ?npn'-mde;motm* conduetors. 1o
line of- WOPL-';
ing-conductors from which a traveling motor: .
derives Ity current, -having an upgrade, in: i

‘combination with a short section of working-
conductors having a length substantially
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