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UNITED STATES PATENT OFFICE. 
THEODORE. W. KLOMAN, OF MONTCLAIR, NEW JERSEY. 

EECTRIC RAWAY 

SPECIFICATION forming part of Letters Patent No. 584,511, dated June 15, 1897. 
Application filed April 30, 1896, Serial No. 589,627. (No model.) 

To al(, whon, it 77 (ty concern. 
Beit known that I,THEODORE. W. KLOMAN, 

a citizen of the United States, residing at 
Montclair, in the county of Essex and State 
of New Jersey, have made a new and useful 
invention in Electric Railways, of which the 
following is a specification. 
My invention is directed particularly to 

that type of electric railways in which sec 
tional conductors are used and are automat 
ically connected to an insulated current 
feeder or main as a car or vehicle passes over 
said conductors; and it has for its objects, 
first, to readily apply such a system of sec 
tional conductors to well-known forms of ca 
ble-railway conduits, and, second, to effect the 
automatic connection of the sectional con 
ductors to the current-main to and through 
the propelling-motor carried by a car or ve 
hicle With a minimum amount of mechanical 
wear and tear upon the current-controlling 
Switches. 

Prior to my invention mechanically-actu 
ated Switches have been devised for auto 
matically connecting sectional conductors 
with a buried or insulated current feeder or 
main as a car or vehicle passed over said sec 
tional conductors. All of such devices with 
which I am acquainted have, however, been 
open to the objection that owing to the strain 
put upon the mechanical parts as a car rap 
idly passes over the route they were liable to 
be broken or damaged in such way as to ren 
der them in many instances inoperative or 
impracticable. It was with a view of over 
coming these mechanical defects that the 
present invention was devised by me. 
My invention will be fully understood by 

referring to the accompanying drawings, in 
which 

Figure 1 illustrates in transverse section a 
well-known form of cable-railway conduit, 
together with one of the supporting-yokes for 
the same and the tram-rails, a road-bed of a 
tramway, the slit of the conduit, and one form 
of my improvement attached thereto. Fig. 
2 is a transverse section of a conduit-slit 
shown in full size, illustrating also my im 
provement attached thereto, together with a 
trolley-arm extending into the slit and pro 
vided with my improved form of trolley for 
operating the switches with as little mechan 

ical Wear and tear as possible. Fig. 3 is a 
detail side elevational view of my improved 
trolley, together with a portion of the sus 
taining-arm and the current-supply conduc 
tors which run to the motor. (Not shown.) 
Fig. 4 is a side elevational view of the interior 
of the slotted conduit, illustrating my im 
proved sectional conductors suspended there 
in, together with my improved trolley as it 
appears in action. Fig. 5 is a part plan, part 
sectional, view of a modified form of my in 
vention, the major portion of the mechanical 
and electrical connections being shown in 
dotted lines; and Fig. 6 is a transverse sec 
tional view of this modified form of the in 
vention, taken through Fig. 5 on the broken 
line 6 6 and as seen looking in the direction 
of the arrows from the bottom toward the top 
of the drawing. - 

Referring now to the drawings in detail, 
and first to Fig. 1, Y represents a well-known 
form of cast-metal yoke, such as is used in 
cable-railways for simultaneously sustaining 
the conduit C and train-rails R. R. 
SS represent the usual form of angle-irons 

which constitute the slit and are sustained 
in the usual way above the conduit C. My 
improvement is especially applicable to this 
type of conduits, and a current main or feeder 
(not shown) is either buried in the road-bed 
or laid in the bottom of the conduit and con 
nected by insulated branch feeders at inter 
vals of preferably about ten (10) feet apart to 
stationary switching-contacts DDD through 
the agency of binding-nuts d. These station 
ary switching-contacts are electrically insu 
lated from the angle-iron S by insulation I, 
as shown. 
Su are switching-arms pivotally secured to 

the under face of the angle-iron S at S S and 
in a linement with the stationary contacts ID 
D, D'D' being movable contacts carried by 
the switching-arms Suy and adapted to pass 
between the stationary contacts DD when in 
the position shown in full lines in Figs. 1 and 
2. These switching-arms SU are insulated 
from their pivoted supports by insulating 
material I. 
C8 C are sectional conductors secured to 

the lower ends of the switching-arms St, 
there being one of such conductors for each 
pair of arms Sw St. The ends of these sec 
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tional conductors C C are turned slightly tend is forced into the position shown in full 
outward, as shown in Fig. 4 of the drawings, 
for a purpose which will be explained later 
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on. The united weight of each sectional con 
ductor C together with the metallic portions 
of the movable switches D' is such that when 
left in their normal position they will assume 
by gravity the position shown in dotted lines 
in Fig. 2. 

C° is a conducting T-rail which extends 
throughout the conduit and is secured there 
to at definite distances in any preferred man 
ner, but insulated therefrom by insulating ma 
terial 18. This return railor conductor C° and 
the sectional conductors Care located in the 
same horizontal plane when the latter hang 
in the vertical positions shown in dotted lines 
in Fig. 2. 
Crepresents the frolley-arm, which extends 

downward into the slotted portion S of the 
conduit C and is so constructed as to afford 
protection to insulated inleading and outlead 
ing wires U U', which run to the propelling 
electric motor carried by the car, but not 
shown. 
TT, TT represent my improved form of 

trolley, which is composed of two pairs of cup 
shaped metallic parts journaled upon and in 
sulated from supporting-bolts Bls, provided 
with nuts N for securing the parts together 
and to the trolley-arm C, i i" being insulating 
washers and sleeves for insulating the parts 
of the trolley from the trolley-arm. 
TT represent curved contact-brushes se 

cured to the opposite sides of the trolley-arm 
C by screws it, but insulated from said arm, 
the free ends of said contact-brushes TT 
pressing outward against the inner faces of 
the cup-shaped trolley's TT. These brushes 
T° are connected one to an inleading wire v', 
running to the electric motor, and the other 
to the contacting Wire U, running to the re 
turn-rail C°. This trolley-arm Cand the sup 
ported cup-shaped trolley-rollers are rigidly 
attached to the car at its under side in such 
manner as to cause the cup-shaped parts to 
exert a lifting and outward wedging action, 
as will be clearly understood in connection 
with the description of the mode of operation. 
The operation is as follows: The current 

from the current feeder or main (not shown) 
is conveyed through the branch feeders to 
the several stationary contacts D, from which 
the swinging contacts D' D'are normally dis 
connected owing to the weight of the sec 
tional conductors and switching - contacts. 
As the car or vehicle carrying the trolley-arm 
C’ passes over the route one portion of the 
cup-shaped trolley TT' bears continuously 
on the return conducting-rail C°, while the 
other portion T of said trolley is brought suc 
cessively in contact with the curved ends of 
the sectional conductors C as it approaches 
the same, thereby causing the swinging 
SWitching-levers SU to be forced outward 
under the action of the cup-shaped portions 
until the movable contacts D' at the nearest 

lines in Fig. 2. 
rent flows from the current feeder or main 
and the branch feeder by the binding post or 
nut d to the fixed contact D, through the 
movable contact D', the sectional conductor 
C9, the right-hand cup-shaped trolley T', the 
free end T8 of the right-hand curved contact 
brush T, thence by the conductor v' to the 
motor on board of the car, through the return 
conductor u to the other stationary contact 
brush. T°, thence by the contact T to the re 
maining cup-shaped trolley T, thence by the 
remaining cup-shaped trolley T, thence by 
the return-conductor C° to the generator. As 
the car advances, therefore, the next switch 
Su at the other end of the sectional conductor 
C is forced into contact with its correspond 
ing fixed contact D, and as the trolley TT 
passes from under that sectional conductor 
C8 and makes mechanical contact with the 
curved end of the next sectional conductor 
the last sectional conductor C is released and 
by its own weight assumes its normal posi 
tion, as shown in dotted lines in Fig. 2, there 
by rupturing the current between it and the 
current feeder or main at the stationary Con 
tacts D D. With such an arrangement of 
double cup-shaped trolley and stationary re 
turn-rail C°, together with the pivoted sec 
tional conductors C, provided with curved 
ends, I am enabled to cause the sectional 
conductors to be successively connected and 
disconnected from the current feeder or main 
without any objectionable mechanical jar or 
wear and tear. 
By arranging two pairs of cup-shaped trol 

ley's TT in the manner shown in Fig. 4 I 
am enabled to make contact with the next 
succeeding sectional conductor C8 before con 
tact is broken with the sectional conductor 
last passed. 

I will now describe the modified form of 
my invention, illustrated in Figs. 5 and 6 of 
the drawings, in which all of the electrical 
switching-contacts are inclosed in metallic 
switch-boxes, but insulated therefrom. SS' 
represent the slitted conduit, as before, and 
J a T-rail secured to the inner wall thereof 
by a key K or in any preferred manner, but 
not insulated therefrom, as was the equiva 
lent return-rail C' in my other modified form. 

C' represents the trolley-arm, and T and T' 
the cup-shaped trolley, secured to the trol 
ley-arm C', as before, but in this instance it 
is designed to act solely in a mechanical way, 
the electrical connections being effected in 
the switch-box, as will be described. 
Su Su represent the switching-arms, piv 

oted at S S and attached to the opposite ends 
of sectional rods C* C°, which, however, in this 
instance need not necessarily be of conduct 
ing material, as their function is purely me 
chanical. 

s's' represent slots in the lower end of the 
pivoted switching-arms St St. 
W represents a metallic rod or weight of 

When this takes place, cur 
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the same length as the sectional rods C° and 
secured at its opposite ends to the switching 
levers Sul, its function being to aid, by grav 
ity, in restoring the switching-levers to their 
normal position after the trolley has passed 
under them. 
A represents a water-tight switch-box, pref 

erably of metal, secured by bolts a to the 
part S, and sustained also by a yoke A, which 
is mechanically connected with the ties or 
yokes which support the conduit. 
A' is a removable cover adapted to afford 

access to the interior of the switch-box A. 
C is one of a series of electrical contacts 

firmly secured to but insulated from the 
switch-box. A by insulating material I, as 
clearly shown in Fig. 5. These contacts C 
are located in a linement with each other and 
extend slightly above the level of the road. 
bed and are adapted to make contact with a 
conducting trolley-shoe which spans the dis 
tance between successive pairs of said con 
tacts and is adapted to convey the current 
therefrom to the motor on board of a car, 
which motor is connected in any well-known 
manner by a return-conductor through the 
train-rails to the current - generator at the 
power-station. Each of these stationary con 
tacts C is connected by a wire u, located 
Within the switch - boxes A, to a moving 
switching-contact G, secured to an operating 
rod F, having longitudinal motion in an arm. 
M, supported by a bracketM', and a stuffing 
box f, the inner end of the arm F being oper 
atively connected with the slots' in the lower 

These 
movable contacts G. are insulated from the 
operating-arm F by insulating material I". 
H represents fixed switching-contacts se-, 

cured to the inner face of the switch-boxes 
Aath, but insulated therefrom by insulating 
material I, said fixed contacts being con 
nected to the insulated current feeder or 
main, (not shown,) which in turn is electric 
ally connected to the generator or source of 
current at the power-house. 
The operation of this modified form is as 

follows: As the car or vehicle carrying the 
trolley-arm C' moves over the road-bed the 
cup-shaped trolley TT', having frictional 
bearing with the T-rail J on one side, is 
brought successively into mechanical con 
nection with the curved ends of the sectional 
SWitching-rods C° on the other side and there 
by causes the switching-levers Su to move 
inward, thus imparting motion to the switch 
ing-rods F until the movable switching-con 
tacts G are brought into electrical connection 
with the stationary contacts H, as shown in 
dotted lines in Fig. 5, thereby connecting the 
exposed trolley-contact C with the current 
feeder or main. Current is thus conveyed 
through the trolley-shoe (not shown) to the 
motor, and as the car proceeds the double 
cup-shaped trolley TT', acting upon the out 
Wardly-curved ends of the sectional rails C°, 
gradually forces in succession the movable 

contacts into contact with the fixed contacts, 
and as said trolley leaves the sectional rails 
the weightW of each of said sectional switches 
causes the circuit to be interrupted between 
the movable contacts and the fixed switching 
contacts in the box A, thereby leaving the 
exposed contacts C dead or disconnected. 
Although I have described both forms of 

my invention as operated by a double cup 
shaped trolley TT' from the under side of 
the stationary rails C° or J and the sectional 
rails C° or C, it is obvious that the same 
might be operated by downward pressure from 
above and still come within the scope of my 
invention, such an arrangement being en 
tirely within the skill of those versed in the 
art, and my claims are designed to be broad 
enough to cover such a structure, the essen 
tial novelty of my invention lying in the op 
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eration of the mechanical switches through 
the agency of means which is free from dam 
aging Wear and tear. 

I am aware that a two-part cup-shaped 
trolley pivotally secured to the under side of 
a car has heretofore been devised for use in 
connection with two continuous stationary 
conductors or feeders, as disclosed in United 
States patent to Thomas, No. 288,513, granted 
November 13, 1883, and I make no claims 
hereinafter broad enough to include such a 
structure, my claims being directed to the 
combination of elements hereinafter specified, 
in which are included in each instance one 
continuous rail or conductor attached to one 
side of the conduit and a series of pivoted 
conductors attached to the other side of said 
conduit and in the same horizontal plane, so 
that the rigid or fixed cup-shaped trolley shall 
always exert a wedging action between the 
continuous and the pivoted Sectional con 
ductors. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
ent of the United States, is 

1. In an electric railway a continuous sta 
tionary rail attached to one side of a slitted 
conduit; a series of sectional rails or con 
ductors provided with curved ends, said rails 
or conductors being pivotally supported by 
the opposite side of the conduit and in the 
same plane with said stationary rail and pro 
vided with means for connecting movable 
contacts with fixed contacts attached to a 
current feeder or main, in combination with 
a rigidly-supported two-part cup-shaped trol 
ley, one part of which is adapted to bear con 
tinuously against the stationary rail, the other 
part being adapted to yieldingly lift the sec 
tional rails in such manner as to operatively 
connect the current feeder or main through 
circuit connections and a propelling-motor 
carried by a car, said sectional rails being 
provided with means for restoring them to 
normal position by gravity after the trolley 
has passed from beneath them. 

2. A slitted conduit having a continuous 
stationary rail permanently attached to the 
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inner side thereof; a series of sectional rails 
pivotally attached to the under surface of 
said slitted conduit, said sectional rails being 
normally held by gravity in substantially the 
same plane as the stationary rail; fixed or 
stationary contacts, one or more pairs for 
each sectional rail; a two-part cup-shaped 
trolley adapted to bear continuously in an 
upward direction against the continuous rail 
and the sectional rails as it passes thereun 
der, said trolley being rigidly attached to a 
car or vehicle in such manner as to exert a 
lifting action between the stationary rail and 
the Sectional rails, in combination with a cur 
rent feeder or main, and movable connections 
under the control of the Sectional rails where 
by the current feeder or main is automatic 
ally connected with a motor carried by the 
car as the latter passes over said sectional 
rails. 

3. A slitted conduit provided with a sta 
tionary rail extending throughout its length; 
a series of sectional conductors or rails paral 
lel there with; a series of stationary contacts 
connected to a current feeder or main; a se 
ries of movable contacts mechanically con 
nected with the Sectional conductors or rails, 
said fixed and movable contacts being in 
closed in water-tight switch-boxes; a series 
of exposed or surface contacts electrically 
connected with the movable contacts and a 
two-part cup-shaped trolley rigidly supported 
by a car or vehicle and adapted to bear con 
tinuously upon the stationary rail and suc 

584,511 

cessively upon the sectional rails, said sec- 35 
tional rails being provided with means for 
restoring them, by gravity, to their normal 
position after the trolley has passed from un 
der them, substantially as described. 

4. A slitted conduit provided with a sta- 40 
tionary rail extending throughout its length; 
a series of pivotally-supported sectional rails 
located normally in the same plane With the 
stationary rail; a series of fixed and movable 
contacts inclosed in water-tight switch-boxes; 45 
a series of surface or exposed contacts elec 
trically connected to the movable contacts; 
mechanical connections between the movable 
contacts and the pivoted sectional rails and 
a two-part cup-shaped roller-trolley carried 50 
by a trolley-arm rigidly attached to a moving 
vehicle, one part of said cup-shaped trolley 
having upward and lateral pressure against 
the continuous rail and the other successive 
upward and lateral pressure against the sec-55 
tional rails as the car or vehicle moves over 
the route, said sectional rails being provided 
with means for normally restoring them, un 
der the action of gravity, to their normal po 
sitions and thereby rupturing the circuit be 
tween the fixed and the movable contacts. 
In testimony whereof I have here unto sub 

scribed my name this 29th day of April, 1896. 
THEODORE W. KLOMAN. 

Witnesses: 
C. J. KINTNER, 
MI. M. ROBINSON. 


