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To all, ?y/01?, it ??? ????. cer?: 
Beitknown that we, GEORGE HERBERTCON 

DICT and VICTOR ANGERER, both of the city 
and County of Philadelphia, and State of Penn 

5 Sylvania, have invented an Improvement in 
Electric Railways, of which the following is a specification. 
Our invention has reference to regulators 

especially adapted to electric cars; and it 
IO consists of certain improvements, all of which 

are fully set forth in the following specifica 
tion, and shown in the accompanying draw 
ings, which form a part thereof. 

In the Operation of cars by electricity it has 
I5 been Customary to arrange upon one or both 

ends of the car a regulator, so that the cur 
l'elt ?lowing to the motor ol' motors may be 
regulated and the car controlled from either 
end, and whereby it may be run and con 

20 trolled in either direction. These regulators 
Ol' Switclies are more or less expensive, and it 
is desii'able to make one suffice to each car. 
Our present invention comprehends such a 

regulatOl' arranged upon the under part of 
25 the car, or elsewhere, with connecting mech 

anism extending to each end or platform of 
the car, and detachably supported at either 
end of the car is an operating lever or handle 
which when shifted from one end to the other 

3O in reversing the travel of the car is automati 
cally connected with the connecting meci;- 
allish for operating the regulator. By this 
means the same handle may be shifted to 
either end, leaving the rear platform of the 

35 cal' free and unobstructed, and used to oper 
ate the regulator from the end which is to be 
the front for the direction of travel of the car. 
In this Way the rear or passenger platform 
becomes unobstructed, and there is nothing 

4o within reach which might accidentally be 
shifted to interfere with the proper operation 
of the regulator from the other end. The 
handle or lever for operating the regulator in 
protlucing a given movement of the said reg 

45 ulator is moved in opposite directions at each 
end to suit the changed position of the oper 
ator, aid so that pulling the lever toward the 
opei'ator at either end will perform the same 
Work, and Vice versa. 

Another feature of the improvement is the 5o 
employment of a spring which acts directly 
or indirectly upon the regulator to make it 
reduce or cut out the current passing to the 
motor ol' motors, and which, when operating 
in conjunction with a suitable locking cle- 55 
vice for the operating lever or handle-Such 
as a lever detent and rack-prevents the 
switch accidentally standing at intermediate 
positions where the resistance would be re 
duced and danger of burning out exists. 
Aside from these features, a spring or Snap 

lock may be employed to insure the regulator 
moving precisely from one position to the 
next, and so that it, Will not stop out of pl’Oper 
position for any particular coupling up of cir- 65 
cuits or changes of resistance, and thereby 
compensate fol' ally loose play in the connec 
tions with the operating-level'. 

It is evident that this improvement may be 
used for controlling motors which are not on 7 O 
ca's or movable vehicles, and that the details 
may be modified in numerous ways without 
departing from our invention. 
The construction of regulator We prefer is 

what is known as a “barrel-switch, in which 75 
a cylindrical contact maker or breaker is ro 
tated on a longitudinal axis, such as set out 
in G. Lierbert Condict's application, Serial No. 
271, SS2, of April 26, 1SSS; but it is evident 
that the regulator may be made in a Variety 8o 
of ways, according as to its duty. 

In the drawings, Figure 1 is a plan view of 
a car-body with our improvements attached 
thereto. Fig. 2 is a longitudinal Sectional 
elevation of Same on line / ). Fig. 3 is an 85 
end elevation of the regulator and with a por 
tion of the cap broken away. Fig. 4 is a side 
elevation of the regulator with portions broken 
away. Fig. 5 is a cross-section of Fig. 2 on 
line at a, and Fig. 6 is a perspective View of 9o 
one of the socket-plates. 
A represents the cal-body, and I3 l are its 

two end platforms. 
C C represent two electric motol's adapted 

to propel the said car, and may be connected 95 
to the axles in any suitable mannel', as is Well 
known in this art. 
D is a regulator or switch for controlling 
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the speed and power of the motors, and, as 
shown, controls the amount of current pass 
ing from the battery E, which may be of the 
secondary type. The current is fed from the 
battery to the regulator by Wires e and from 
the regulator to the motors by the circuits c, 
The regulator D is preferably secured to the 

under part of the car-body, as shown in Fig. 
2, and may have a door, D', whereby its inte 
riol may be exposed for examination and re 
rair. The barrel of this regulator or switch is 
provided oin its ends with pinions d, contained 
within dust-caps G. Working in connection 
with these pinions are racks II, one of which 
is ai'i'anged below one pinion and the other 
of which is arranged upon the other pinion, 
so that pulling either one of the racks toward 
its respective platform will cause the barrel 
of the regulator to revolve in the same direc 
tion, for reasons hereinafter explained. The 
racks II have indentations or notches h, into 
which a pin, I, is pressed by means of a spring, 
i. There are as many notches has there are 
different positions of the barrel for coupling 
up the motors in different ways-that is to 
say, in Series or parallel or combinations of 
these. The function of the pin I is to insure 
the ballel being stopped at the right position. 
These racks H. are (ronnected with slides IX 
under their respective platforms by means of 
rods J, and these slides K are guided upon 
guide-rods L, so as to move longitudinally on 
the car. A spring, M, acts upon one of the 
rods J and presses upon a stop, in, so as nor 
mally to return the barrel of the regulator to 
its “off’ position, or that in which no current 
is flowing. 
Arranged immediately above the slides K 

are socket-plates F in the platforms B B, 
which socket-plates have two sockets, f, for 
receiving the frame-work of the operating 
lever. 
P is the lever-frame, and has two feet, P', 

at the bottom and the rack p at the top, and 
pivoted to this frame is the operating-lever 
O, having the detent O, and with its lower end 
extended through the socket-plate F and into 
a Suitable hole, k, in the slide K. The frame 
Pand the operating-lever are removable from 
the Socket-plate on one platform and adapted 
to be inserted in the socket-plate on the other 
platform, so as to enable the car to be oper 
ated from either end and to enable the entire 
removal of all obstruction from the lear or 
passenger platform. 

It is evident that by operating the lever O 
in the same direction with respect to the 
lmovement of the car at either end thereof the 
exact same regulation will take place, and if 
from any cause the detent O is not brought 
home in its notch the spring M will instantly 
return the regulator to its next position in 
the direction toward cutting off the current. 
In this way it is impossible for the switch de 
vice to Stand between two different connec 
tions, and thus cause trouble by short-circuit 
ing the battery or other source of current. 
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It is to be understood that Ido not limit myself 
to any particular detail of construction of the 
regulator or its connections, nor to the parts 
P and O, as they may be modified and varied 
without departing from the principles of the 
invention. The lever O and its detent and 
rack mechanism should be such that each 
notch of the rack p corresponds to a different 
position of the switch-barrel of the regulator 
to supply a different current to the motors, 
and the ratchet-teeth p are made so that the 
detent may snap back and catch on the tooth 
next in front. 
Of course it will be understood that the par 

ticular source of electric current is immate 
rial, as it may be overhead, underground, or 
surface conductors in place of the secondary 
or primary battery shown, all of these means 
of electric supply being well known. 
Having now described our invention, what 

we claim as new, and desire to secure by Letters 
Patent, is 

1. The combination of a car having a plat 
form, an electric motor to propel the cal', a 
current-regulator to control the current pass 
ing to the motor arranged under the body of 
the car, a positive mechanical device for Op 
erating said regulator and extending to the 
platform, and an operating-lever and fulcrum 
detachably supported by said platform and 
having a positive detachable connection with 
the regulator-operating device, whereby the 
operating-lever may be readily removed with 
out disturbing thie other parts. 

2. The combination of a car having a plat 
form, an electric motor to propel the car, a 
current-regulator to control the current pass 
ing to the motor arranged under the body of 
the car, a positive mechanical device for Op 
erating said regulator and extending to the 
platform, an operating-lever detachably Sup 
ported by said platform having a positive de 
tachable connection with the regulator-oper 
ating device, whereby the operating-lever may 
be readily removed without disturbing the 
other parts, and a spring independent of the 
lever to normally move the regulator to re 
duce or cut off the Current. 

3. The combination of a car having a plat 
form, an electric motor to propel the car, a 
current-regulator to control the current pass 
ing to the motor arranged under the body of 
the car, a positive mechanical device for op 
erating said regulator and extending to the 
platform, an operating-lever rack and detent 
detachably supported by Said platform having 
a positive detachable connection with the 
regulator-operating device, whereby the op 
erating-lever may be readily removed without 
disturbing the other parts, and a spring inde 
pendent of the lever to normally move the 
regulator to reduce or cut off the current. 

4. The combination of a car, an electric no 
tor to propel said car, a rotary current-regul 
lator under the car having a transverse axis, 
and a sliding mechanical mechanism extend 
ing to the front of the car and connecting 
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With said regulator by a rack and pinion to 
rotate it. 

5. The combination of a car, an electric mo 
tor to propel said car, a rotary-barrel cur 
rent-regulator under the car, a mechanical 
mechanism extending to the front of the car 
to rotate said regulator, and a spring to op 
pose the rotation of the barrel in one direc 
tion and rotate the barrel in the Opposite di 
rection to reduce or shut off the current. 

6. The combination of a car, an electric mo 
tor to propel said car, a rotary-barrel current 
regulator under the car, a mechanical mech 
anism extending to the front of the car to ro 
tate Said legulator, a spring to oppose the ro 
tation of the barrel in one direction and rotate 
the barrel in the opposite direction to reduce 
Ol' shut off the current, and a locking device 
to lock the barrel in two or more positions of 
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rotation. 
7. The combination, in an electrically-pro 

pelled car, of a regulator for the current flow 
ing to the motor, a detachable hand -lever 
mechanism detachably supported upon the 
Cai-platform to move it in one direction, and a 
Spring to move it in the opposite direction to 
reduce or cut off the current. 

S. The combination of a regulator for the 
current flowing ovel' an electric circuit, a de 
tachable hand-lever mechanism to move it in 
One direction, a connection between the hand 
lever and regulator, a spring acting on the 
connection and independent of the lever to 
move it in the opposite direction to operate 
the regulator to reduce or cut off the current, 
and a locking device to lock the lever of the 
regulator in two or more positions to vary the 
current passing to the circuit. 

9. The combination of a car having a plat 
fol'in, all electric motor to propel the car, a 
current-regulator to control the current pass 
ing to the motor arranged under the body of 
the car, a positive mechanical device for op 
erating said regulator and extending to the 
platfo'm, an Operating-lever detachably sup 
ported by said platform having a positive 
detachable connection with the regulator-op 
erating device, whereby the operating-lever 
may be readily removed without disturbing 
the other parts, and a snap-lock between the 
movable part of the regulator and the frame 
Supporting it to insure the movable part stop 
ping positively at fixed places. 

10. The combination of a car, an electric 
motor to pl’opel said cal', a rotary-barrel cur 
rent-regulator under the car, a mechanical 
mechanism extending to the front of the car 
to rotate said regulator, a sellies of depressions 
in the regulator-barrel-operating mechanism, 
and a spring-lock to Snap into said depres 
sions to hold the barrel in given positions. 

11. The combination of a car, an electric 
motor to propel Said car, a rotary-barrel cur 
rent-regulator under the car, a mechanical 

3 

mechanism extending to the fiont of the cal' 
to rotate said regulator, a spring to oppose the 
rotation of the baru'el in one direction al ro 
tate the barrel in the opposite direction to re 
duce or shut off the current, a locking device 
to lock the barrel in two or more positions of 
rotation, a series of depressions in the 'egul 
lator - barrel - operating mechanis), and a 
spring-lock to snap into said depressions to 
hold the barrel in given positions, 

12. The combination of a barrel 'egulator 
or switch, a spur-wheel seculi'ed to the 'Otat 
ing barrel, a sliding rack meshing with Said 
spur-wheel and moving transvel'sely to the 
barrel, and a level to move said rack. 

13. The combination of a ball'el regulato!' 
or switch, a spur-wheel secured to the 1'otat 
ing barrel, a sliding lack lineshing with said 
spur-wheel and moving transversely to the 
barrel, a lever to move said lack, and a lock 
ing device to hold said rack and bai'i'el in two 
Ol' more positions. 

14. The combination of a cal' having a plat 
form at each end, an electilic motol to pl’Opel 
the car, a regulator located undlel' the cal', a 
positive mechanical mechanism to operate the 
regulator extending to and below each plat 
form of the car, and a detachable operating 
handle movable to ol' from each platform ex 
tending from above to below the platform and 
detachably but positively connectible With 
the mechanism for operating the regulator at 
either end of the car. 

15. The combination of a car having a plat 
form at each end, a current-regulato' for the 
motor arranged on the cal', a l'od extending 
from said regulator to each end of the car to 
a point below the platforms, all operating-le 
ver-frame support arranged upon each plat 
form, a lever-support detacha)bly conectible 
to either platform, and an operating-lever ca. 1'- 
ried by the frame and detachaloly conected 
with the rod over which it is placed. 

16. The combination of a c?: having a plat 
form at each end, a current-regulato' for the 
motor arranged on the cal', a 'd extending 
from said regulator to each end of the car to 
a point below the platforms, an operating-le 
ver-frame support arranged upon each lat 
form, a lever-support for detachable collie?'- 
tion to either platform, all operating-level cai'- 
ried by the frame and detachably connected 
with the rod ovel which it is placed, and a 
spring acting upon said l'egulator to callse it 
to move in opposition to one movement of the 
lever to move the regulator to reduce Ol' cut 
off the current to the motor. 

In testimony of which inventioin We le l'e- 
unto set our hands. 

(G. III ERIBERT (Cºº (O) N } { { T. 
VICTOR AN (ERIER. 

Witnesses: 
RICHD, ASHEIURST, 
ERNEST 1OWARD | UNTER, 
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