
(No Model.) 3 Sheets-Sheet 1. 
C. E. EMERY. 

SUPPLY SYSTEM FOR ELECTRIC RAI, WAYS. 
No. 536,275, Patented Mar. 26, 1895. 
Av.22 

% 
% EZ 2 

2S 24 1. 

Ne l 63 6 

s 
O (ZN (ZNG (g) 

s4 - 

THE NORR's PETERs co, PHOTO-LiTHo, wasHINGTOM. D. C. 

  

    

  

  

  

    

      

  

  

    

  

  



(No Model.) 3 Sheets-Sheet 2. C. E. EMERY. 
SUPPLY SYSTEM FOR ELECTRIC RAILWAYS, 

No. 536,275, Patented Mar. 26, 1895. 

? 
2 S. 

al Gr 

N a 16 f: U SS S 2 Z24 E. Ea N a? PS 

o o o is -- T. SO))) aasa 

S. C 2SX 4 (3) N' 2", 3. S&T "SS" 
V 

A7z vezzo 7, \\\\s. ze 26.4 

He noRRIS PETERs co. HOTO-HOWASH3NGTON, C. C. 
  



(No Model.) 3 Sheets-Sheet, 3. 
C. E. EMERY, 

SUPPLY SYSTEM FOR ELECTRIC RAILWAYS, 
No. 536,275, Patented Mar. 26, 1895 
' 727, 28. U (s 

t-zee-Elessles---5-cis-s-s-s ce 
22 -- ----- to--es---------------as 

72.7. 29 

Witresses, 
NNNSNNS. 

  

  



5 

O 

3O 

UNITED STATES PATENT OFFICE. 
CHARLEs E. E M ERY, OF BROOKLYN, NEW YORK. 
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To all whom it may concern. 
Beit known that I, CHARLEs E. EMERY, of 

Brooklyn, Kings county, New York, (office 
New York city,) have invented a new and Im 
proved Conduit System for Electric Railways; 
and I do hereby declare that the following 
is a full, clear, and exact description of the 
same, reference being had to the accompany 
ing drawings, making part of this specifica 
tion. 
The invention relates principally to a sys 

tem in which electric communication between 
stationary electric conductors and a movable 
car is established by an electric conducting 
rope or chain which is dragged through fixed 
troughs or grooved rollers, some of which are 
energized with electric current. The return 
current is either taken through the rail as is 
customary or brought back through another 
conducting rope or chain, dragged through a 
duplicate set of guide troughs or rollers con 
nected to the return main of the electric sys 
tem. . w 

In one method of carrying out my inven 
tion the conducting rope or chain is connected 
to the lower end of a pendent arm passing 
through a slot in the surface of the street 
communicating with a small subway contain 
ing preferably at one side, not directly under 
the slot, a series of supports in the form of 
grooved rollers or short troughs separated 
and insulated from each other, of which a 
number severally situated at definite pre-ar 
ranged intervals are connected either perma 

35 nently or as the car passes with the main 

45 

lso 

electric conductor from the station. The 
pendent bar running in the slot carrying the 
insulated conductor will be called a “ drag 
arm’ instead of a trolley arm, as its office is 
to drag the electric conducting chain or rope 
which in either form will in general be called 
the “drag rope.” The rollers or troughs used 
to support be rope will, independent of the 
particular kind of each, be called supports 
and designated in generalf. Such of these 
supports as are connected electrically to the 
main line and insulated from the return will 
be . called herein live supports and desig 
nated f'. The other supports which are to be 
insulated from both the main and return con 
ductors, and are therefore neutral except. 
when connected to a live support by the drag 

rope, will be designated f'. The general sys 
tem, comprising a drag rope used in connec 
tion with live and neutral supports, is well 
adapted for erection on a fence or line of poles 
contiguous to the track with or without sec 
tions of subway. 
The invention consists in the method of and 

means adopted for connecting a movable car 
with stationary electric conductors, which 
consists of a flexible conducting chain or rope 
operating in connection with suitable sup 
ports, and further consists in various combi 
nations and details necessary to carry thein 
vention into effect as more specifically set 
forth hereinafter. 
In the drawings, Figures 1 and 2 represent 

respectively side and end elevations, partly 
in section and largely in diagrammatic style, 
of an electric railway car, railroad tracks and 
an electric conduit and details illustrating 
the general features of my invention. Fig. 3 
is a modification of Fig.1 with drag arms car 
ried by the truck. Figs. 4 and 5 are respect 
ively cross and longitudinal sections of an 
electric conduit embodying many features of 
the invention. The remaining figures refer 
to various modifications and details which can 
be most satisfactorily explained in detail in 
the body of the specification. In general, 
however, it may be stated that Figs. 6 to 10 
inclusive show a covering for the conduit and 
Figs. 14 and 15 represent details of the con 
duit as particularly described hereinafter. 
Figs. 11 to 13 inclusive and Figs. 22 to 24 in 
clusive show details of the drag arm in two 
forms as particularly described hereinafter. 
Figs. 16 and 19 represent modified forms of 
conduit as particularly described hereinafter. 
Figs. 17 and 18 represent underground wire 
conduits as particularly described hereinaf 
ter, and Figs. 21, 34 and 35 represent modified 
forms of drag rope as particularly described 
hereinafter. Figs. 25, 26, 27 and 28 represent 
the construction and arrangement of a con 
duit on a fence as particularly described here 
inafter. Fig. 29 represents an undulating 
conduit above and below ground, and Figs. 
30 and 31 details of the same. Figs. 32 and 
33 represent electric section cut-outs appli 
cable to the system. 

Figs. 1 and 2 represent respectively eleva 
tions of the side and end of an electric rail 
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road car and of a conduit system, showing 
the principles of my invention, the illustra 
tion being largely diagrammatic, with enough 
detail to convey to the mind a proper concep 

5 tion of the names and in general the relative 
position of the various parts. 
Z represents diagrammatically the gener 

ator at the power station, from which one 
main conductor connects with an electric 

to main, a, or a system of overhead or under 
ground feeders, there being shown in connec 
tion with Fig.2 an underground pipe, a, con 
taining a number of such feeders, a. The re 
turn conductor from the generator Z is con 

I5 nected with a return conductor b, in this case 
represented as the rails upon which the car 
runs. The car is shown at each end provided 
with a pendent drag arm d, which for this 
particular construction is to extend downward 

2o through a slot in the roadbed, be curved to 
one side and the end connected to a flexible 
chain or wire rope or combination of wire 
and chain, designated c, which drags along 
the surface of a number of trough or roller 

25 supports f shown in Fig. 1, to avoid confu 
sion on the small scale, by small rectangles. 
The drag rope c is in one form provided with 
a head at each end, adjusted so that the rope 
when dragged from one end will have suffi 

3o cient slack to fall down upon and come in con 
tact with the bottoms of the groove or chan 
nel-way in the supports f. All of the stup. 
ports shown in the various views will be dis 
tinguished in general as supports f. At sub 

35 stantially regular intervals, each less than 
the distance between the two drag arms d for 
the particular construction shown, the sup 
ports fare made of electric conducting ma 
terial and severally connected by branches 

4o with the main electric feeder a to make so 
called “live supports,’ through which cur 
rent is imparted to the drag rope. The effect 
is that as the car moves along, the conduct 
ing drag rope c is always in contact with one 

45 or more of the live supports f' and current 
therefrom passes through the drag rope cand 
an insulated conductor supported by drag 
arm d to the regulators on the car repre 
sented diagrammatically on each platform, 
and by operating the handle y of either of 
such regulators, the current is admitted to 
motors upnder the car, represented diagram 
matically by circles on the main axles and 
shaded brushes. For illustration simply the 

55 current is represented as passing in series to 
two motors and then to the rail or return cir 
cuit b. It will be understood that any cus 
tomary arrangement of regulators and motors 
may be applied to the car. 

In Fig. 1 the drag arms d are represented 
as attached by means of pivots running par 
allel with the track underneath the platforms 
of the car. This arrangement will only an 
swer where the height of the subway can be 

65 made great enough to allow for the vertical 
movements of the car. 
Ordinarily an arrangement substantially 

similar to that shown in Fig. 3 is preferable, 
in which the drag arms dare pivoted to pins 
attached to the frame of a truck which car- 7o 
ries the wheel boxes with little or no vertical 
play and therefore supports the drag arms 
and drag rope at a definite elevation in rela 
tion to the rails. In either case the pivots at 
the top of the drag arms permit lateral mo- 75 
tion of such arms to follow the slot on curves 
or where the same is necessarily diverted 
from exact parallelism with the rails. It is 
understood that these drag arms would in 
this respect follow the construction of the 8o 
grip arms used on cable railways, which are 
permitted either to swing on pins or to slide 
on guides laterally for the purpose stated. 

Fig. 4 shows a cross-section of a track and 
conduit for a street railway containing many 85 
of the chief distinguishing features of the in 
vention, Fig. 5 showing a corresponding lon 
gitudinal section and for part of the distance 
a side view of some of the various features. 
The drag arm is designated d, as before, and 
passes through a slot e in the top of the con 
duit at the surface of the street and within 
the conduit bends laterally so that an eye in 
the end is located over and preferably partly 
within the groove or channel of a support f 95 
in this case of the trough form. By reference 
to Fig. 5 it will be seen that there is a series 
of these troughs. The troughs are preferably 
constructed of metal to provide for wear, and 
some of the same, designated f', are to be of 
conducting material and severally connected 
by electric feeders g with an electric main or 
mains a. The groove of a pulley may occupy 
substantially the same relation as the chan 
nel of the trough and is so shown in other 
views. An electric main may be run in some 
climates in the conduit itself, for instance, 
through suitable openings along the top at 
one corner in the position a', or the main con 
ductor or feeder may be in a pipe supported 
as at a in the bottom of the conduit, or as 
at a in the ground in any desired position. 
In the construction shown cross ties h are em 
ployed to support rails i, i, of the deep pat 
tern, and the conduit may, if desired, be con 
structed as shown so as to occupy substan 
tially only the same height as the rails. 
The conduit is shown constructed of flanged 

frames, i, shown detached in Figs. 14 and 15, 
which receive side plates k and longitudinal 
angles l, which latter rest upon the cross ties 
h, thus joining the several frames i which 
give shape to the conduit. The top of the 
conduit is in this particular case shown cow 
ered by wearing plates m, m, which in prac 
tice would be roughened, and the interior 
frames j are provided with suitable arms to 
support such wearing plates. 
One method of constructing the wearing 

plates is shown in Figs, 6, 7, 8, 9 and 10, from 
which it will be seen that one end of each 
plate is to be provided with a downward pro 
jecting tongue to catch into a corresponding 
groove on the end of the next plate and thus 
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conduct any water laterally to the sides of 
the conduit. Notches on the end of the plate 
shown in Figs. 7, 9 and 10 may also catch over 
corresponding pins cast upon the other end 
of corresponding plate, as shown in Fig. 6, so 
as to prevent lateral movement, though in 
general the flanges at the sides will be suffi 

4 O 

5 

cient for this purpose. 
In Fig. 5 the alternate troughs fare shown 

connected to the main feeder a or a, forming 
live supports, but in general several interme 
diate supporting troughs could be left with 
out such connection so long as the drag rope 
touched one live support before leaving an 
other. 

Figs. 11, 12 and 13 show the construction of 
the drag arm and drag rope connections. The 
drag arm is preferably made of two parts 
grooved when straight for the conducting wire 
and then bent to the form shown in Fig. 11, 
although any method of mechanical construc 
tion may be adopted. It is only essential that 
the insulated conductor in be thoroughly pro 
tected where the drag arm passes through the 
slot. Such conductor n is shown leading into 
a groove at the top of the drag arm well above 
the slot e, and coming out of such groove near 
the eye at the lower end it connects with a 
conducting sleeve o, which in turn sets within 
an insulating sleeve p carried in the eye of 
the drag arm d. Within the sleeve o loosely 
fits the drag rope c provided with a head q 
which bears upon the sleeve O. By this con 
struction it will be readily seen that current 
from the main line a transmitted to the sup 
ports f is received by the drag rope c, trans 
mitted to sleeve o, thence through conductor 
in to the regulators on the car in any way equiv 
alent to the diagrammatic representation in 
Figs. 1 and 2. 
Fig. 16 shows the conduit and drag arm d 

with the trough f placed directly under the 
slot, a system that is applicable in dry coun 
tries, as any dirt that falls down will be 
dragged off the end of each support and the 
flow of the small quantity of water that comes 
down through the slot will not cause great loss by leakage. 

It is preferred that a brick drain B be con 
structed the whole length of the conduit un 
derneath the sleepers hand the same properly 
connected at intervals with sewers or with 
cesspools so that water which reaches the same 
will never rise high enough to cause injury. 
A plan and vertical cross-section of an ap 

proved form of hand-hole for the main feed 
ers is shown in Figs. 17 and 18. An opening, 
preferably on the top, large enough to permit 
a cable inside to be bared and the connection 
wound and soldered on, is provided for each 
feeder. This opening is covered by a cap pro 
vided with a snall opening for the feeder g 
to pass through. The lead covering of the 
cable is then turned out above the main cover 
and held down by an auxiliary cover so as to 
make the joint absolutely water-tight. 

Fig. 19 shows a double conduit with two 

rows of drag rope supports. This conduit 
may be used in connection with a double drag 
arm, d, as shown, each line of supports being 
connected to electric mains of different po 
larity and connections from the rope carried 
up separately through the shank of the drag 
arm d to the car as best shown in Fig. 20, 
which is a side view of the drag arm, or evi 
dently the double conduit may be used with 
the drag arm in the shape shown in Fig. 4 
and will in such case permit motion of the 
same with the offset on either side. It is 
evident that a drag arm provided with an off 
set in one direction only must operate with a 
conduit having the supports f on the same 
side as the offset. Therefore, both the drag 
arms and the conduit would for a double track 
be one-sided in the same direction when 
switches are used at termini and reversed in 
direction for the two tracks when the car turns 
at the end on a circle. The arrangement in 
Fig. 19 will permit a drag arm offset in one 
direction only to be run with a car turned 
around at the end of the route, and if such a 
system were used the polarity of both sets of 
supports f would in general be the same and 
the return made through the rail. Such an 
arrangement will be desirable frequently at 
termini. 

Fig. 21 represents a portion of the length of 
the drag rope with small loops of chain at 
tached in different positions thereon, which 
loops will more closely conform to the sup 
ports f when the drag rope c is rather stiff so 
that it does not quickly lie down upon the 
supports and thereby secure electrical con 
tact. In many cases it is practicable to use 
a simple chain instead of a drag rope, in which 
case I prefer to have only one drag arm d, 
which may be located at any point on the 
length of the truck or car, for the reason that 
the chain will be so flexible that reversal of 
direction will be possible even when the drag 
chain is extended for a considerable distance 
behind the car and it is desired to run back 
over it. The arrangement for doing this is 
shown in Figs. 22, 23 and 24, in which it will 
be seen that the eye at the bottom of the drag 
arm lies substantially horizontal with its eye 
transverse to the rails and to be elevated a 
little distance above the bottom of the grooves 
or channels in supports f. The chain attaches 
to a swinging arm r, supported upon a bolt 
insulated within the eye, but connected by a 
conductor in through the drag arm with the 
car in the customary way. 
In Fig. 24, which is a side view of the drag 

arm and shows the bottom of a trough sup 
portf, it is supposed that the car has been 
moved from right to left and extended the 
chain c, in which case the arm r would have 
been trailing toward the right. It is supposed 
that after this the car has moved to the right 
when the arm r reverses its direction and com 
mences hauling the chain over the top of it 
self in the opposite direction. The use of a 
chain or a very flexible conducting wire rope 
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with but a single drag arm has the advantage 
that the length of the chain or rope dragged 
may be considerable, say twenty or thirty feet 
or more. Consequently the supports which 
are electrically connected to the main line may 
be farther apart than if the drag rope were 
attached to the car at each end, requiring two 
supports in the length of the car so that one 
will be at all times in contact. 
The general system shown is equally well 

applicable for a conduit elevated above the 
ground. Fig. 25 shows a cross-section of a con 
duit Farranged on the inside of a fence D to 
be alongside a track. Fig. 26 is a side view and 
iFig.27 a plan view of the same with the cover 
ing removed. As shown at the left in the plan 
view, Fig. 27, the drag arm d in this case ex 
tends laterally from the side of the car C or 
of the truck, preferably near the front end, 
and drags a chain or rope in sectional troughs 
or roller supports, f, f', f. The particular 
view shows rollers alternating with troughs, 
each roller f' being a live support and each 
trough, f', a neutral support. Evidently the 
live supports may be separated nearly the full 
length of the chain, and it is proposed to put 
roller supports in at such distances that the 
chain will not, when the car is at moderate 
speed, drop down upon the trough supports, 
the bottoms of which are purposely kept at a 
lower elevation than the grooves in the rolliers. 
When stopped or running very slowly, how 
ever, the chain will drop into the trough sup 
ports, which may be put in sufficiently close 
that the chain will not fall between them or 
become caught in any way. In order to con 
vey the current to the live roller supports f', 
the rollers are each provided on their sides 
with a hub upon which runs a brush icon 
nected to the main line a' directly or through 
feeders g. All the supports are preferably 
arranged upon a longitudinal plank inside the 
fence and provided with a casing arranged as 
shown in Fig. 25, so that part of the front will 
be secured to the cover and lap down over a 
portion of the front secured to the bottom, 
leaving a narrow space through which the 
drag arm passes, such drag arm being turned 
up abruptly as shown and then continuing its 
original direction so as to carry the chain or 
drag rope cover the supports f. The narrow 
crooked slot makes it more difficult for boys 
or others to touch the live supports. Suitable 
covers Kare to be provided at intervals for ac 
cess to the rollers and live supports. Fig. 28 
shows on a small scale the plan of a railroad 
of this type with a portion of a cross street. 
D, D, are fences containing inside the electric 
conduits F described, but shown here only by 
projections f designating the supports. This 
form of conduit may have gaps in it of con 
siderable width without interfering with the 
passage of a car. If the openings are wide 
and provided with gates, evidently the drag 
rope may be supported on suitable projections 
on the gates, but generally for work in the 
country it will be sufficient to divide the cross 

streets up into channels each about the width. 
of a wagon and make arrangements for a 
support f on a post E separating each chan 
nel. The rope will therefore be supported 
at intervals of six to nine feet or a little less, 
and if the fence is made reasonably high 
only the end of the drag chain will fall to 
the ground when the car passes and this 
may be insulated from the remainder of the 
chain as explained hereinafter. When de 
sired, a single fence D', shown in dotted lines, 
Fig. 28, may be arranged between the tracks 
with conduits F, substantially like those de 
scribed, arranged on each side thereof, one for 
each of the two tracks; or, in very cheap sub 
urban work, a single conduit in the center will 
be sufficient, which in general will be uncov 
ered like that shown in Fig. 30, but with the 
supporting post removed from the side and 
placed underneath in an obvious manner. In 
such case the conductor of one car will lift his 
pivoted drag bar as another car approaches SO 
that the end of the corresponding drag bar of 
the other car will run underneath the uplifted 
Ole. 
As shown in the side elevation of an electric 

road, Fig. 29, the conduit F, may, by connect 
ing inclines, be arranged at different eleva 
tions; for instance, at one place as in center of 
drawing on the side of an ordinary fence as de 
scribed. Then by an incline the conduit may 
rise above a cross street, as at the right in Fig. 
29, and if admissible come back to nearer the 
surface again farther on. Again, as shown at 
the left in Fig. 29, the conduit may dip under 
ground just before the cross street is reached 
and the drag arm run in a slot for that dis 
tance. To secure these various adaptations it 
is necessary to pivot a drag arm, d, Fig. 29, to 
the side of a car so that it can move vertically 
Something like a trolley arm, and to provide at 
the end thereof a contact shoe or guide roller, 
u, arranged to run on the edge of a trough 
shaped conduit carrying within it the sup 
ports f, as shown in Fig. 29 and in cross sec 
tions of conduits, Figs. 30 and 31; the former 
showing the guide pulley at riding on the edge 
of a trough-shaped conduit containing sup 
ports f, designed to be on the line of posts 
above ground, Fig. 31 showing the guide pull 
ley u, similarly rolling on the edge of a trough 
shaped conduit containing supports funder 
ground; the end of the drag arm in each case 
dragging after it a drag rope c to form the con 
tact as in other cases. 
By making the top of one edge of the con 

duit F of conducting material, a, shown in 
black in Figs. 30 and 31 and indicated by let 
ter as the top line of conduit F, Fig. 29, and 
suitably insulating the same, and by making 
the roller u of conducting material connected 
to drag arm b'like a trolley roller, the appa 
ratus may be used as a trolley, the roller u, 
running on conductor a and connected at in 
tervals, as shown at the right in Fig. 29, by a 
feeder g with main linea. This arrangement 
would only be used where it was possible to 
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continue the subway withoutbreaks. Where 
breaks occur it would be necessary to have 
supports, f and the drag rope c, as has been 
previously described, and the roller at could 

remainder. Evidently a combination of the 
two is possible, as shown in Figs. 30 and 31. 
If by using a double conductor in the drag 
bar, as shown in Figs. 19 and 20, one system 
of connection, the trolley roller u and conduc 
tor a for instance, may be the ground or re 
turn Wire, and the main line current brought 
through the other system, the drag rope cand 

O 

Supports f for instance, so that no actual 
grounding is necessary. The drag arm d' 
Would be given a tendency to hold roller u in 
contact with conductor or guide a in any cus 
tomary Way, for instance by a spring as with 
a trolley, or by gravity as shown. 
In order to prevent the last few links of a 

chain from falling between the supports f, it 
is generally desirable to provide the drag 
chain with a tail composed of a cylinder of pipe 
or Wood of sufficient length to bridge the gap 

25 between the supports and of sufficient weight 
to keep the chain fairly taut. Such a tail, des 
ignated v, is shown in connection with the 
Supports in Figs. 26 and 27. It is also desir 
able that the end of the chain be non-conduct 
ing, or at least insulated from the active part 
of the chain. In this case, even if the cylin 
drical termination be not employed, the drop 
ping of a chain through the supports need not 
necessarily create a short circuit, but in gen 
eral it is desirable that a tail be provided 
short enough to turn upward and over in the 
conduit when the direction is reversed, and 
that the same, as well as a part of the end of 
the chain, be insulated from the remainder. 
This can be done as represented in Figs. 34 
and 35, showing respectively a longitudinal 
sectional view and a side view of a swinging 
joint in which each part of the joint is by in 
sulating tubes and washers, shown in black, 

45 insulated from the other part. 
As shown, one part of the chain, viz., the 

upper part 50 in the drawings, terminates in 
a clevis or double eye bent link 51, and the 
other part of the chain 52 is provided with a 
single eye termination 53 and is connected to 
the double eye termination 51 by means of a 
bolt 54. The sides of the eyes on connections 
51 and 53 and the surface of the bolt are 

3O 

35 

So 

covered with rings and sleeves of insulating 
material designated 55, so that part of the 
chain 50, which may be connected to the drag 
arm, is insulated carefully from the other 
part of the chain 52, which may form the ter 
minal end and may or may not be provided 
at will with the special prismatic tail v shown 
in Fig. 26. Another way is to simply insert 
a wood block with iron attachments at the 
ends, as is frequently done in the regulator 
and sometimes the brake gear of electric cars, 
but the arrangement shown in Figs. 34 and 
35 is typical of mechanism employed to in 

55 

be used part of the way and the drag rope the 

sulate the tail end of a drag chain from the 
main portion of the same. 
In portions of the road where water is likely 

to lodge in the subway it is desirable to cut 
off the electric connection with the live sup 
ports at all times except when a car is passing. 
Figs. 32 and 33 show diagrammatically one 
Way of doing this. In Fig. 33, a represents a 
conductor forming the main line, which may 
be either underground, as at a or aerial from 
which feeders g are individually connected 
to an arm U on each of a series of switches 
controlling the current to the different sec 
tions, there being one switch for each section 
at the commencement of such section. Two 
such switches are shown, designated respect 
ively G and G'. A section to the left is sup 
posed to extend to the left from switch G, 
and a is a section line wire connected at in 
tervals to live supports f'. A second section 
to the right is supposed to commence to the 
right of switch G with another sectional line 
wire a connected to a number of live sup 
ports f', and at the right-hand end of such 
section the switch G' is supposed to be located. 
As shown, the arm v of switch G' is in the 
right-hand position and the end thereof in 
contact with a conducting segment a con 
nected to the right-hand sectional line wire 
a so that the current is turned on that sec 
tion. As shown, the end of the lever w of 
switch G is out of contact with the segment 
ac and no current is supplied to the next or 
left-hand section, a. The several switches 
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G, G, &c., are each provided with pendent 
rock arms K', and from the bottom of each a 
rod J connects through a pin with a slot L' 
in the upright rocking lever U of the next 
switch to the right, as may be noted by ob 
serving the connection J between pendent 
arm K' of switch G and the slot L of switch 
G'. A similar arm K is also shown for switch 
G with a connection J leading to another 
switch to the right not shown. There is also 
on each switch a curved rocking arm H SO 
arranged that when the particular switch is 
closed and imparting current to the section 
as at G' the arm is nearly horizontal, but 
when the switch is open and no current going 
to that section such arm is thrown down as 
at G. Motion is imparted to these arms by a 
roller. I carried by a drag arm d. In Fig. 32 
the motion of the car is supposed to be from 
right to left; and the drag arm dhas struck the 
arm H of switch G' and carried it from the 
position of H at G to the position shown for 
switch G', thereby closing the circuit through 
arm u and segument a from the main line C, 
Fig. 33, to the section linea at the right, Fig. 
32. As the car moves to the left the roller I 
will, near the end of the section, come in con 
tact with lever H of switch G and through 
arm u and segment a supply current to sec 
tional line a' at the left, the drag chain c be 
ing at the time in contact with one live sup 
port f' of the right-hand section and one of 
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the left-hand section, but as the lever II of 
switch G nears the end of its movement up 
ward, the pendent lever K' pulls the pin in 
the end of rod J to the left and as it ap 
proaches the left-hand limit of the slot L" the 
arm w is pulled to the left and out of contact 
with segment ac so as to open the circuit in 
the right-hand section; the arm H being 
thrown down and the arm K' thrown to the 
right into the positions shown for switch G'. 
This operation will leave switch G' in position 
to be operated upon by a roller I on another 
car in the same way that the roller I will Op 
erate upon arm H of switch G in the draw 
ings. The slot L' should be long enough so 
that successive switches can be left open and 
only one be clused at a time as the roller Ion 
the drag arm strikes the arm H of the pre 
vious switch. This movement should open 
the switch on the section behind the car, thus 
leaving all the switches behind open, and 
those in front, except that upon which the 
car is running, will have been left open be 
hind the previous car. This apparatus is 
chiefly intended to typify for use in the par 
ticular system herein applied, any well known 
cut-out apparatus heretofore applied for the 
same purpose in connection with different de 
tails of construction. 
The system of making connection between 

an electric car and underground conductors 
by means of a drag rope has the advantage 
that no very great accuracy is required in the 
construction and live conductors are only re 
quired for a portion of the length of the con 
duit. The arrangement is comparatively 
cheap and compact, and is moreover very ef 
ficient in the neighborhood of crossings, 
switches and curves. At crossings the two 
different lines may cross without interchange 
of current, for there is no necessity of putting 
a live support at the intersection of the tracks, 
as evidently a live support can be put in each 
line on either side of the crossing track, when 
by having a neutral support at the intersec 
tion each line will cross with its own current. 
On Switches and curves the conduit would be 
made in plan with open channels following 
the direction of the tracks above, but without 
switch points, and the drag rope will neces 
sarily follow into the channel under the track 
to which the car is directed above. The dis 
tinction between this system and one in which 
a flat bar carried by the car is used, flexible 
only in one direction so as to accommodate 
itself to curves, will be at once readily seen. 
The bar system requires comparatively close 
alignment of the supports, at least in one di 
rection and better in all directions. It is neces 
sarily limited in length, and to make it oper 
ate with certainty under all conditions, re 
quires a much higher order of original work 
manship and inspection during operation 
than the drag rope system herein described. 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
1. The combination with railroad tracks and 
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with a car thereon carrying electric appa 
ratus, of a non-insulated conduit, a drag arm 
passing from the car within such conduit and 
carrying an insulated electric conductor con 
nected with the electric apparatus on Such 
car, a flexible conductor connected to the 
conductor carried by such drag arm, a series 
of live supports connected to an electric gen 
erator through a main electric conductor, and 
a series of intermediate supports arranged 
within the conduit to support the flexible con 
ductor between the live supports, all operat 
ing substantially as and for the purposes 
specified. 

2. The combination with railroad tracks and 
with a car thereon carrying electric apparatus, 
of a non-insulated conduit, a series of live 
supports connected to an electric generator 
through a main electric conductor and a series 
of intermediate supports both arranged within 
the conduit and adapted to support a flexible 
conductor, and a drag arm passing through a 
slot in such subway and carrying an electric 
conductor insulated from such slot and con 
nected to electric apparatus on the car and 
to a flexible conductor operating in connec 
tion with such supports, substantially as and 
for the purposes specified. 

3. In combination with a non - insulated 
electric conduit containing live and interme 
diate supports adapted to support a flexible 
drag conductor for making connection with 
electric apparatus on a car, a series of elec 
tric sub lines or sections connected to live 
supports distributed throughout the length 
of each section and suitable means for turn 
ing the current on and cutting it off such 
sections successively as the car passes over 
the same, substantially as and for the pur 
poses specified. 

4. A line of posts contiguous to a railroad 
track and extending above the surface, and 
an electric conduit supported on such posts 
and carrying an electric conductor, in combi 
nation with a connecting inclined plane and 
with a subway carrying a continuation of 
such electric conductor, and with a car on 
such track carrying an electro mechanical de 
vice for making contact with such electric 
conductor in its various positions, substan 
tially as and for the purposes specified. 

5. In combination with a non-insulated elec 
tric railway conduit, a series of insulated live 
supports and a series of insulated interme 
diate supports arranged therein and adapted 
to support a flexible conductor arranged to 
convey electric current from such live sup 
ports to apparatus on a car, substantially as 
and for the purposes specified. 

6. In an electric drag rope system, in com 
bination with a non-insulated conduit, a se 
ries of insulated live supports in combina 
tion with a series of intermediate insulated 
supports connected to main conductor only 
during the passage of such drag rope, both 
supports being arranged within the conduit, 
substantially as described. 
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7. In an electric railway drag rope system, nation or tail insulated from the leading por 
a drag rope provided with a prismatic rigid tion of the rope or chain, substantially as and Io 
termination or tail of limited g insu- for the purposes specified. 
lated from the leading portion of the rope, 7. 

5 substantially as and for the purposes speci- CHAS, E, EMERY. 
fied. - Witnesses: 

8. In an electric railway drag rope system, - LIVINGSTON EMERY, 
a drag rope or chain provided with a termi- CHAs. B. CURTIS. 

  


