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To all, whon, it may conce77. 
Be it known that I, CHARLES.J. KINTNER, a 

citizen of the United States, residing at New 
York, borough of Manhattan, county and State 
of New York, have made a new and useful 
Invention in Electric Railways, of which the 
following is a specification. 
My invention is directed particularly to im 

provements in safety systems of electric rail 
ways, and has for its objects, first, to provide 
means for avoiding disastrous collisions be 
tween cars or trains at switches where it is 
found necessary to transfer the same from 
one track to another; second, to provide 
means for enabling a station master, switch 
man, lineman, track Walker, or any author 
ized person to flag or stop a car or train at 
any point where it may be deemed neces 
sary; third, to provide means in connection 
with an electric railway embracing a current 
feeder or main, sectional conductors nor 
mally disconnected there from, and switching 
mechanism for connecting them to and dis 
connecting them from the current feeder or 
main, with means whereby any two or more 
of the sectional conductors may be connected 
together in series relation and the switching 
mechanism therefor cut out of circuit, so that 
the two or more sectional conductors thus 
connected become, in effect, a single sectional 
conductor, with switching mechanism located 
at its opposite ends, and the arrangement such 
that the system operates as effectually with 
the switch thus cut out as before, such an 
arrangement also making it possible to vary 
the length of the sectional conductors accord 

fourth, to provide means in connection with 
a sectional system of electric railways where 
by arcing is avoided at the terminals of the 
switches thereof and at the ends of the sec 
tional conductors, together with means for 
disconnecting the before - mentioned means 
from the sectional conductors, so as to avoid 
the stalling of a car or train at or near the 

vide an electric railway embracing two or 
more lines of tracks and Working conductors 
therefor with a system of switching sectional 
working conductors normally disconnected 
from the current feeder or main and circuit, 

working conductors are only connected to 
the current feeder or feeders when a rail 
switch has been set for the purpose of trans 
ferring a car or train from one track to an 
other; sixth, to combine in a safety system of 
electric railways a system of signals all opera 
tively so related to the working conductors 
of the system that motor men and employees 
generally are made aware of conditions which 
give preliminary or cautionary and danger 
warnings, together with the nature thereof, so 
that all possibility of accidents is reduced to a 
minimum; seventh, to provide a novel form of 
switch-closing trolley, carried by each car or 
train and adapted to mechanically actuate the 
switches for connecting the sectional conduc 
tors to the currentfeeder or main, said trolley 
being provided with an elastic or yielding 
tire for preventing damage to those parts of 
the switches with which it comes into mechan 
ical contact as the car or train passes by the 
same; eighth, to provide a novel form of 
switch for connecting the sectional third rails 
or conductors to the current feeder or main 
adapted to convey currents of enormous 
quantity and potential and without danger of 
serious arcing, the same being so constructed 
and arranged that it possesses a delicacy of 
operation, making it possible to release the 
terminals with a minimum utilization of elec 
trical energy, and therefore further increas 
ing the safety of the system. 
For a full and clear understanding of the 

invention, such as will enable others skilled 
in the art to construct and use the same, ref 
erence is had to the following specification 
and accompanying drawings, the essential 
features of novelty being particularly pointed 
out in the claims at the end of the specifica 
tion. - 

Figures 1, 2, and 3 are diagrammatic views 
illustrating a system of three tracks of an 
electric railway embodying the essential fea 
tures of my invention, it being necessary for 
the purpose of clearly understanding the 
same that said drawings be placed end to end 
and read from left to right. Fig. 1 is a sec 
tional view taken through the road-bed on 
the line W W, Fig. 1, illustrating the three 
tracks and a sectional third rail or conductor 
for each track and the disposition of the 

connections so arranged that said switching various signals in connection with the system 
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at that point as seen looking in the direc 
tion of the arrows froun left to right, the 
dotted lines illustrating a tunnel in which 
the system is supposed to be located. Fig. 
2 is a similar view taken on the line Y Y, 
Fig. 2, and as seen looking thereat from left 
to right in the direction of the arrows, this 
view being similar in all respects to Fig. 1 
except that additional danger-signals are 
shown here in connection with that part of a 
section embracing a switchman's house where 
cars are switched from one track to another, 
as shown in broken lines in plan view in Fig. 
3. Fig. 4 is a sectional view taken through 
the switchman’s house and the tracks on the 
line Z, Z, Fig. 3, and as seen looking thereat 
from right to left in the direction of the ar 
rows, the disposition of the switchboard-sig 
inals in said house and of the rail and stop 
switches, together with a car on each track, 
and the permanent signals at the end of a 
section being illustrated in elevational view, 
the outline of the switchman’s house, the win 
dows thereof, and the tunnel being shown in 
dotted lines. Fig. 5 is a sectional view taken 
through Fig. 6 on the line XX and as seen 
looking thereat in the direction of the arrows 
from the top toward the bottom of the draw 
ings, the same being an interior view illus 
trating my novel form of switch. Fig. 6 is 
a sectional view taken through Fig. 5 on the 
broken line W W and as seen looking thereat 
in the direction of the arrows from the bot 
tom toward the top of the drawings. Fig. 7 
is a detail view illustrating the disconnected 
adjoining ends of the switching-terminals 
and as seen looking thereat in the direction 
of the arrows from left to right from a point 
of view illustrated by a broken line U U in 
Fig. 5. 

Referring now to the drawings in detail, in 
all of which like letters and numerals of ref 
erence represent like or equivalent parts 
wherever used, and first to Figs. 1 to 3, there 
are shown three tracks-“No. 1,” “No. 2,’ 
'No. 3’-embracing each a line of tram-rails 
r r and a line of sectional third rails or con 
ductors r" r". fffare insulated current feed 
ers or mains extending over the entire route. 
D' D'D' are power-house generators having 
their positive poles connected in multiple are 
relation with the three feedersff f by a cross 
feeder f' and their negative poles to the tram 
rails r r * r * r. I have illustrated in these 
figures of the drawings three sections of a 
safety system of electric railways, as follows: 
AB, BC, CD, the power - house generators, 
being located within the limits of the section 
AB upon the supposition that said system 
extends indefinitely in opposite directions 
from A A A on the left and from D D D on 
the right. Each of the current-feeders f is 
connected by short branch conductors to con 
ducting locking-terminals t t t in the switch 
boxes, additional yielding conducting-termi 
nals t being electrically connected by branch 
conductors 3 and switches S S to the sectional 
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third rails or conductors r". 
ing and safety circuits or conductors running 
from the terminals t to the rear and each to 
its own releasing-electromagnet m, said Con 
ductors being finally connected directly to 
the tram-rails r r. Each of the terminals t 
is provided with a locking hook or shoulder 
at its free end and a releasing-armature, as 
shown. O is a switch-operating pin located 
in the path of a horizontally-pivoted lever d, 
said pin being surrounded by a strong spiral 
spring adapted to hold the switch-lever d 
closely adjacent to the surface of the tram 
rail rand insulated at its lower end, as shown 
at o'. l l l are signaling-lamps located pref 
erably in multiple-arc relation to the mag 
nets m, and L L are permanently-glowing 
lamps connected in branch circuits 4 between 
the feeders f and tram-rails r, there being 
two of these lamps at the end of each section 
of the system, one of which is always in cir 
cuit, as shown. S is a switch adapted to 
place either one or both of said lamps in cir 
cuit, as desired, the function of these lamps 
being to give a continuous indication in tun 
nels or at night of the commencement and 
ending of successive third rails or couduc 
tors or, in other words, to indicate the pres 

1 1. are releas 
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95 
ence of the several switches of the system. 
222 are additional safety conductors run 
ning in each instance to the distant ends 
of the next adjacent sectional conductor 
in the rear and including in circuit addi 
tional lamps l', said lamps being preferably 
"of green color to give what is termed a “cau 
tionary” indication, while the lampsil, located 
in the circuit-releasing conductors 1, are pref 
erably red for the purpose of indicating 'dan 
ger. 555 are normally open shunt-circuits 
around the switching mechanism, and in 7 n. 
are resistances connecting short sectional 
rails or conductors at or near the ends of the 
sectional third rails or conductors for reduc 
ing the arcing effect at the terminals in the 
switch-boxes. S s's sare switches for vary 
ing the current relations in the switch-boxes 
and upon the sectional third rails or con 
ductors. C'C' C8 are cars located, respec 
tively, upon tracks No. 1, No. 2, No. 3, the 
cars C'C' being located in section BC upon 
their respective tracks and car C*just leav 
ing said section and entering section CD 
upon track No. 2. M. represents the motor 
on board of each car and ee' two trolley-shoes 
or current-collectors electrically connected 
thereto, the trolley-shoe e' being relatively 
much broader thane for a purpose which will 
be disclosed later on. 

I have shown upon car C a complete auto 
matic brake mechanism which is controlled 
electrically, the same consisting of the usual 
air-brake mechanism having a local air-res 
ervoiri connected by a train-pipe k" to the 
source of air-supply, (not shown,) f" being 
the brake-cylinder, the piston of which is 
connected directly to the brakes, as shown. 
o° is an operating-valve connected to an Op 
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erating-lever g, and a' is an armature-lever 
adapted when held in its forward position 
by an electromagnet m, included in a multi 
ple branch 1314 of the motor-circuit, to main 
tain the brakes in open or inoperative posi 
tion, S' being a switch in the branch 14 for 
releasing the brakes by hand. It will be un 
derstood that the cars C°C are provided each 
with such an automatic brake system, the 
same not being illustrated in order not to un 
necessarily complicate the drawings. It will 
also be noted that the distance between the 
non-arcing resistances n n and the end of 
each sectional conductor to the right is greater 
than the length of the car or train traveling 
over the route. In other words, this distance 
should be such that when the front current 
collector or shoe e reaches the brake at the 
end of the sectional third rail or conductor 
the rear current-collector or shoe e' shall be 
located within the section, so as to include 
the resistances n n in circuit, and thereby 
lower the current flow in the same manner as 
has been disclosed in previous Letters Pat 
ent granted to me by the United States Patent 
Office on the 13th day of May, 1902, and num 
bered 700,127, the improvement in this re 
spect making it possible to run multiple-unit 
trains of relatively great length over the sys 
tem without damaging arcing at the termi 
nals in the switch-boxes, as will be described 
more particularly in connection with the de 
scription of the mode of operation. 

Referring now to Fig. 3, I will describe 
my safety interlocking system of rail-switches 
and switching sectional working conductors 
for effecting the transfer of a car or train. 
from one of a number of tracks to any other 
and also my novel system of signals, as con 
nected there with. L' L L represent rail 
switching levers of the usual type connected 
directly to the switch-rails by links B" B°B8. 
and adapted to move the rails in the usual 
manner. C. C. C. represent locking armature 
levers having their armatures in the mag 
netic field of electromagnets m' n° m, each 
having three coils so interconnected by con 
ductors 6 and 7 to the particular third rails 
of the tracks No. 1, No. 2, and No. 3 and 
their corresponding sectional third rails r" r" r" 
that when any one of said sectional third 
rails is made alive all of said electromagnets 
will be energized and the armature-levers 
drawn into their forward positions in such 
manner as to lock the levers LL.L. c' cc 
are contact-plates carried by and insulated 
from the switching-links B'B'B' and adapted 
to contact, respectively, with stationary con 
tacts located in their paths and connected to 
short branch feeders fff:fff, the 
branch feeders f being connected, respec 
tively, to switching sectional working conduc 
tors rr r-one for each track-the same 
being a continuation in each instance of the 
third rails or conductors r", but, as is ob 
vious on inspection of the drawings, all nor 
mally disconnected from any of the current 
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feeders or mains at the switching contact 
plates c' cc. These switching sectional 
Working conductors are broken orinterrupted 
at the points where they cross the tram-rails 
and are provided at their outgoing ends with 
short sections connected by resistances n, ar 
ranged for the purpose of preventing abnor 
mal arcing, as do the corresponding resist 
ances in the third-rail sections r'. These 
switching sectional Working conductors are 
further united together directly by insulated 
buried bonds or cables 15 15, where they 
cross the tracks, as is apparent on inspection 
of the drawings. At the extreme outgoing 
end of each switching sectional working con 
ductor and parallel there with is located a 
short sectional conductor r sufficiently dis 
tant from the corresponding sectional work 
ing conductor to be out of contact with the 
front current - collector or shoe e. 
working conductors rare connected in turn 
to branch conductors 101010, running di 
rectly to the releasing-circuits 1 in each in 
stance. Returning now to the branch feeders 
f, there is connected to the same at a point 
near the stationary contacts for the movable 
contact-plate c' a branch conductor 8, in each 
instance running to the rear, said branch con 
ductors running, respectively, to semaphore 
controlling magnets adapted to operate sema 
phores i' i°i, (see Fig. 2,) two of such magnets 
being shown at mat the commencement of 
section CD, said circuits branching still far 
ther by conductors 9 to lamps or signals lat 
the same points and to individual coils of the 
releasing-magnets m. m. m., and also still far 
ther, as maybe traced, to the beginning of sec 
tion BC to cautionary lamps lll. The sev 
eral signaling-lamps and their relative dispo 
sitions upon these circuits are clearly illus 
trated in Figs. 1 and 2* of the drawings, 
their arrangement or location being such 
that a motorman on entering a section is 
given an especial indication of the condition 
of the track for at least two sections in ad 
vance and an especial indication of the na 
ture of the danger, if danger there be, which 
his car is approaching. a' a' a' are red dan 
ger lamps located in the switchman's house 
and included directly in circuit between the 
third rails or conductors r" and tram-rails r of 
all of the tracks on section CD. (See Figs. 3 
and 4.) b' b°b are cautionary lamps, pref 
erably of green color, also located in the 
switchman’s house and having a similar re 
lation to the sectional third rails or conduc 
tors of section BC that the lamps a? a a do 
to section CD. (See Figs. 2, 3, and 4.) In 
other words, these lamps b'b bare included 
directly in circuits 12, running from the ends 
of the sectional conductors r" r" r" of the sec 
tion BC to the tram-rails rat the switchman’s 
house, the arrangement of all of these lamps 
a' aab' b°b being such as to give to the 
switchman in his house a correct warning of 
the electrical condition of each of the tracks 
in section CD or BC, as will be more particu 
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larly described in connection with the mode 
of operation. S S S are stop - switches, 
also located in the switchman's house and 
upon a Switchboard convenient to the switch 
man and conveniently located with relation 
to the switching-levers L. L. L, all as clearly 
illustrated in Fig. 4. These stop-switches 
S' SS are connected directly normally in cir 
cuit with releasing or safety circuits 1 1 1, 
and are adapted when turned, as shown at S, 
Fig. 3, to connect the current feeder or main 
if through a branch feeder 11 directly to the 
releasing and signaling conductors running 
to the rear, so that the switchman may stop 
any car or train on either track. Similar 
switches SSS may be located in the releas 
ing-circuits 1 at various points in the route 
for the purpose of enabling any authorized 
person to flag and stop any train; but when 
So located they should preferably be under 
lock and key and accessible only to author 
ized employees. I have shown three such 
switches at the beginning of section CD, Fig. 
2, any one of which may be obviously turned 
into operative connection with its correspond 
ing feeder f through the branch conductor 
l, and thereby signal and stop an advanc 
ing car. T (see Fig. 1) is a portable switch 
operating lever adapted to be carried on each 
car, said lever having a pin on its lower side 
adapted to be inserted in a hole or openingh. 
in a metallic block secured directly to the 
ties and with its upper face flush with the 
tram-rails r, the arrangement being such that 
when the operating-lever is placed horizon 
tally with the pin in the opening h, in the 
manner shown in Fig. 1, the motorman may 
take hold of the handle thereof and move it 
outward, so that the short arm of the lever 
bears against the switching-lever d, forcing 
the operating-pin o downward and locking 
the terminals t t together in the switch-box, 
provided, of course, that the locking-termi 
nal t is not held in its forward position by 
the releasing-magnet m at the time the op 
eration is effected. This operating-lever is 
designed for use by the motorman in the 
event of his having run past the danger-sig 
nal land entered upon a dead section, it be 
ing necessary in that event to use manual 
means to effect the necessary connection of 
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the sectional conductor to the current feeder 
or main. 

I will now describe the mode of operation. 
The switchman is supposed to be in his switch 
house looking from one of the windows thereof 
(see Fig. 4) in the direction from which the 
cars are approaching. Three cars C'C' Care 
seen upon the tracks-the cars C C upon 
tracks No.1 and No. 3 are approaching the mid 
dle of section BC, (see Fig. 1,) while car C* 
has just entered section CD of track No. 2. 

65 

(See Fig. 2.) As cars C'C' passed the switch 
boxes at the entrance of section BC the 
yielding tire ac of the switch-operating trolley 
of each car acted upon the switching-levers 

d, moving them laterally in such manner as 
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to cause the operating-pins o O to lock the 
yielding terminals it into electrical connection 
with the locking-terminals t', so that the sec 
tional conductors r" for those two cars were 
made alive by current flowing from the cur 
rent-feedersf, locking and yielding terminals 
it, conductors 3, and switches S. As car C* 
entered section CD of track No. 2 the sec 
tional third rail of that track for that section 
Was made alive in the same manner from the 
current-feeder f. The releasing-circuits 1, 
connected to the terminals t and extending 
to the rear, were simultaneously made alive, 
so that a danger-signal l was displayed upon 
track No. 2 at the entrance of section BC, 
the releasing-magnet in was energized, and 
the locking-terminal t held in its forward 
position, as shown. A still further circuit 
was closed to the rear through a multiple 
arc conductor 2 to the commencement of sec 
tion A, (not shown,) where circuit was closed 
through a cautionary signal or green lamp, 
thus giving to the motorman of any car 
Cotning upon track No. 2 an indication at 
that point that, a car C is two sections in 
advance, and an indication at the commence 
ment of section BC in the nature of a red 
light or danger-signal l, showing that car C* 
was one section in advance. Similar danger 
signals are located at the entrance of sec 
tion A, (not shown,) but in circuit with re 
leasing-circuits 1, connected to the terminals 
t, so that the sectional conductor over which 
each car is traveling is made alive and dan 
ger and cautionary signals displayed at the 
commencement of the first and second sec 
tional conductors in the rear, respectively, 
thereby giving in each instance to following 
cars, first, a cautionary signal; second, a 
danger-signal, and, third, precluding the 
possibility of a car proceeding farther, owing 
to the fact that when it passes its danger-sig 
nal no current will be received from its sec 
tional conductor, because the locking-termi 
nal t is held in its forward position. It will 
be obvious also upon inspection of the dia 
grammatic view of car C" at the lower right 
hand end of Fig. 1 that when a car passes a 
switch where the locking-terminal f' is held 
in its forward position the brakes will beau 
tomatically applied, for the reason that the 
magnet m will be demagnetized, and conse 
quently permit the release of the armature 
lever a and open the cock o'. Suppose that 
before car C° on track No. 2 entered section 
CD the switchman had orders from the train 
despatcher to transfer said car from track 
No. 2 to track No. 1 and also to transfer car 
C from track No. 3 to track No. 2 and that 
cars C C at the time he received orders were 
on section AB, so that at that time there 
was no cautionary signal displayed on his 
switchboard. (See Fig. 4.) Suppose at the 
same time that car C°is just entering section 
BC. Consequently there would have been 
displayed at that time on the switchboard a 
green light t”, (see Fig. 2,) for the reason 
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that when the sectional third rail on section 
BC was made alive a circuit was closed from 
conductor 12 to lamp b° on his switchboard. 
Hence he had ample time to turn the switch 
into the position shown. But suppose that 
after he had thus turned the switch and the 
cars assumed the positions shown in the draw 
ings two green lights b' b appeared upon his 
switchboard, as is apparent if circuits 12 be 
traced from sectional conductors r' for sec 
tions BC on tracks No. 1 and No. 3 and upon 
inspection of Fig. 4. Consequently before 
car C* will have passed from track No. 2 to 
track No. 1 car C will have advanced too far 
to be safely switched, so that it is necessary 
for him to stop car C°. This he does by turn 
ing the switch Sto the left, as shown in Figs. 
3 and 4, and hence a circuit is closed from 
feederf of track No. 3 (see Fig. 3) by branch 
conductor 11, switch S, releasing-circuit 1 to 
releasing-electromagnet m, and to earth or re 
turn, and also through the danger-lamp l at 
the entrance of section CD, track No. 3, thus 
holding the locking-terminali' in its forward 
position, displaying a danger-signall, at the 
same time closing a branch current through 
conductor 2 to the entrance of section BC and 
displaying a cautionary signal or green lamp l. 
also at that point, so that as car Cadvances its 
motorman observed before it passed the en 
trance of section BC said cautionary signal 1'. 
As it advances still farther the motorman 
Will observe a danger-signal at the entrance 
of section CD. Therefore it rests with him 
to apply his brakes and stop his car before it 
reaches the switch s' near the end of section 
BC. His car must therefore remain in this 
position until the signals are all restored to 
“safety.’ When the rail-switch lever L was 
placed in the position shown in Figs. 3 and 4, 
branch-feeder circuits were closed from the 
feeder f of track No. 2 by branch feeders f* 
f, contact-plate c to the right to the switch 
ing sectional Working conductors r, so that 
the same were made alive preparatory to 
the movement of the car from track No. 2 to 
track No. 1. At the same time a circuit was 
closed through branch conductor 8 to the 
rear through the left-hand controlling-solen 
oid m of the semaphore i* to earth, thus 
turning the semaphore-arm to the right, in 
dicating to the motorman of car C that his 
car is to be switched from track No. 2 to 
track No. 1. A further branch is closed at 
the same time from conductor 8 by conduc 
tor 9 downward in multiple through a red 
danger-lamp lat the entrance of section CD 
upon track No. 1 and also through one coil 
of the two-coil magnet m, to earth, thus hold 
ing the locking-terminal t for track No. 1 at 
the entrance of section CD in its forward or 
inoperative position and displaying a red or 
danger signal at that point to the motorman 
of car C". A still further multiple-arc branch 
is closed by conductor 9 to the rear on track 
No. 1 to the commencement of section BC through a green lamp l at the point, thus 
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giving to the motorman on car C" as the car 
entered section BC a cautionary signal of a 
peculiar nature, the danger-signal for car C 
at the entrance of section CD, located on 
the left of the permanently-glowing lamp L, 
showing the motorman of car C that a car 
upon track No. 2 is about to be switched 
upon track No. 1. The peculiar location of 
this danger-signal li is indicated in Fig. 2, 
the same being to the left of the permanent 
glowing lamp L, while the usual red danger 
signal land green cautionary signall for the 
section for direct traffic are located directly 
below said lamp. As the car C° advances, 
therefore, the front current collector or shoe e 
passes upon the switching sectional working 
conductors before the rear current collec 
tor or shoe e' leaves the short sectional con 
ductor r, connected to the sectional conduc 
torr' of track No. 2, so that there is no break 
in the circuit. These two current collectors 
or shoes, respectively, bridge the spaces in 
passing over the short sectional working con 
ductors r, and in like manner bridge the space 
from the extreme advance end of the switch 
ing sectional working conductors r to the 
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sectional conductor r of section D of track 
No. 1, thus maintaining the continuity of 
current in passing from one track to another. 
As the rear current collector or shoe e' passes 
off the short sectional working conductor r 
it bridges the space between said sectional 
working conductor and the short working 
conductor , conveying current therefrom 
by a branch conductor 10 to the releasing 
circuit 1 of track No. 2, section CD, of the 
switch at the entrance of that section, there 
by releasing the locking-terminal t and re 
storing the switch, the sectional conductors, 
and all of the signals electrically connected 
there with to their normally dead conditions. 
Consequently the danger - lamp a' in the 
switchman's house is extinguished and gives 
warning to the switchman that car C has 
been safely transferred to track No. 1. As 
the sectional conductor r" is now dead, the 
locking-magnets n' in mare all demagnet s s 

ized, for the reason that the energizing-coils 
connected to the sectional conductor r' of 
section CD, track No. 2, are without current. 
Therefore the switchman may now restore the 
switch-lever L to its normal position and 
may set the switch-lever L for the purpose 
of transferring car C from track No. 3 to 
track No. 2. When car C° enters section D 
of track No. 1, the terminalstandi are auto 
matically connected by the operating-trolley 
iv in the manner already described in con 
nection with the movement of cars C and C, 
so that the sectional conductor r" of that sec 
tion is made alive. Consequently the releas 
ing-circuit 1 of track No. 1, section CD, is 
still conveying current to the releasing-elec 
tromagnet m, so that the locking-terminal t 
at the entrance of section CD, track No. 1, 
is still held in its forward position, the dan 
ger-signall displayed at that point, and the 
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cautionary signall' displayed at the entrance 
of section BC, track No. 1. Consequently 
car C cannot advance until car C° passes out 
of section D on the extreme right and re 
stores the terminals t t to their normal or 
operative positions at the entrance of that 
section. The switchman having turned the 
switch-lever S to its left position (see Figs. 
3 and 4) may now return it to its normal po 
sition. Consequently the danger-signall at 
the entrance of section CD and the caution 
ary signal l at the entrance of section BC, 
track No. 3, are restored to “safety,” the lock 
ing terminal t at the entrance of section CD 
is restored to operative position, and the mo 
torman upon car C may now cause his car 
to advance. Suppose the rail-switch Libe 
now operated for conveying car C from track 
No. 3 to track No. 2, thus placing the con 
tact-plate c into operative relation with the 
feeder f of that track and turning the tram 
rails in the proper position to transfer the 

Upon tracing the circuits from the 
feeder f of track No. 3 to branch feeders 

25 ffff to the right it will be apparent that 
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the switching sectional working conductors 
r' for track No. 3 have been made alive, so 
that car C may now advance and will be 
transferred from track No. 3 to track No. 2, 
and upon tracing the circuits by conductor 
8 from contact-plate c, which has been moved 
forward it will be found that the semaphore i* 
at the entrance of section CD is displayed to 
the view of the motorman entering that sec 
tion, so that he is given warning that his car 
is to be transferred from track No. 3 to track 
No. 2. At the same time current is conveyed 
downward by branch conductor 8 and branch 
conductor 9 to a red light or danger-signal li 
at the entrance of section CD, track No. 2, 
through one of the multiple coils of the re 
leasing-magnet m at that point and through 
conductor 9 to the pear to the entrance of 
section BC, track No. 2, to a green or cau 
tionary lamp at that point, thus giving to 
the motorman of an incoming car on track 
No. 2 at the entrance of section BC indica 
tion that there is danger a head, and at the 
entrance of section CD of track No. 2 a red 
lightli to the left of the permanently-glowing 
lamp L., (see Fig. 2,) indicating the nature 
of the danger, showing to the motorman that 
a car is to be switched from track No. 3 to 
track No. 2, the disposition of all of these 
special red-light signals being clearly illus 
trated in Fig. 2. In the same manner when 
a car is to be switched from track No. 1 to 
track No. 2 the switch-lever L' is turned with 
the contact-plate c' in contact with the sta 
tionary contacts in the path thereof, so that 
the branch feeder f is made alive. Conse 
quently the switching sectional working con 
ductors r from track No. 1 to track No. 2 are 
given current potential, the semaphore 'be 
ing controlled in the same manner as was the 
semaphore of track No. 3 and the danger 
and cautionary signals land l displayed, so 
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as to give warning to the motorman of the car 
on track No. 1 that his car is to be switched 
to track No. 2. The disposition of the branch 
conductors 10 and the working conductors r 
for releasing all of the signals and terminals 
is obvious in view of what has been said in 
connection with the like parts with relation 
to track No. 2 and track No. 3. It will also 
be apparent, in view of what has been said 
concerning the display of the red-signal lamp 
a when car Centered section CD of track 
No. 2, that in like manner the corresponding 
red-lamp signals a? a will be displayed when 
ever the sectional conductors r" of section CD 
for tracks No. 1 or No. 3 are made alive. In 
other Words, if there are three cars traveling 
over the three tracks upon section CD then 
all of the red lights a? a a will be glowing 
in the switchman’s house and all of the lock 
ing armature-levers a d, a will be held in their 
locked positions, so that the switch-levers L 
L*L* cannot be disturbed. In like manner 
when three cars are passing over tracks No. 
1, No. 2, and No. 3 of section BC all three of 
the green lights b' b° b will be displayed. 
Therefore the signaling-lamps a? a a b' bb8 
in the switchman’s house give to the switch 
man a correct indication of the condition of 
the three tracks for two sections in front of 
him, and he is enabled to control the move 
ments of all cars upon those two sections at 
any time, both as to the matter of transfer 
ring said cars from any one track to another 
or as to the matter of stopping any or all of 
the cars before they reach the section em 
bracing the switching-levers L. L. L. It is 
apparent, therefore, that this system may be 
so arranged that in a multiple system of 
tracks any car may be transferred to any 
other track, it only being necessary to pro 
vide these switching-stations at such inter 
vals as the nature of the traffic may demand. 

I will now describe the manner of connect 
ing any adjacent pair of sectional conductors 
in series relation with each other, so as to 
shunt out the switching mechanism at their 
adjacent ends and to make the two sections, 
in effect, one sectional conductor, thereby 
making it possible to repair any switch in 
the event of its becoming damaged without 
interfering with the traffic. Suppose, for in 
stance, it is desired to make the sectional 
conductors r of sections BC and CD, track 
No. 1, a single section. It is only necessary 
to move the free end of the switch s, Fig. 2, 
to the other stationary contact in its path, 
interrupting the circuit 3, thereby uniting 
the two sectional conductors in series. At 
the same time the switch s' is placed upon 
its stationary contacts, so as to shunt the re 
sistances n n and give to the now lengthened 
sectional conductor r", between the points B 
and D, the same resistance throughout. A 
further change is necessitated, however, to 
make the apparatus operative for this in 
creased length of section in order that the 
releasing-circuits may operate therefor. This 
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is effected by moving the free ends of the 
switchess's into contact with the stationary 
contacts of the shunt-circuit 5 around the 
switch-box. Consequently the entire switch 
ing mechanism, in so far as its electrical 
functions are concerned, is now cut out and 
the two sectional conductors r" r" made con 
tinuous, while the releasing-conductors from 
the point B on the left to the point D on the 
extreme right are united in one continuous 
circuit, so that the danger-signal l at the 
point B is now the danger-signal for the ter 
minals t t at the point D on the extreme 
right, and the cautionary signal l at the be 
ginning of section AB, which signal is not 
shown, is now made the cautionary signal 
for the lengthened section, which may now 
be known as “section BD.” For the pur 
pose of giving a special indication to motor 
men of the fact that any switch has been cut 
out the switch S at that point should be 
turned, so that both of the permanent-sig 
nal lamps L will glow, thereby giving a double 
or duplex signal, which warns motormen of 
the fact that they need not look for caution 
ary or danger signals at that point so long 
as both of the permanent signals are dis 
played. In like manner any number of sec 
tional releasing-conductors may be connect 
ed together in series and the releasing-cir 
cuits thereof connected in like series rela 
tion, the duplex signals LL being displayed 
at each switch, it being obvious that when 
the switch-levers dare operated by the switch 
operating trolley at the points where such 
switches are cut out there will be no circuit 
connection effected to any part of the system, 
the terminals t and the branch conductors 3 
being interrupted at the switchess sand the 
switching-magnets an and lamps l cut out of 
circuit at the switch s. 

Referring now to the means for preventing 
abnormal arcing at the ends of the sectional 
third rails or conductors and at the terminals 
in the switch-boxes, the same consisting of 
resistances in n, inserted in series relation 
in the manner shown and ill the manner dis 
closed in my before-mentioned applications, 
I will describe how I prevent a train from be 
coming stalled between the switch s' and the 
ends of the adjacent sections. It will be ap 
parent that should a train come to a stand 
still between these points it cannot receive 
current enough to advance, owing to the re 
sistance offered by the resistances in n. I 
therefore provide switchess', so arranged that 
when they are closed they will shunt the re 
sistances in , thereby affording to the motors 
on the short sectional conductors near the 
ends of the sections sufficient current to en 
able the motorman to back his car or train 
up until he has passed beyond the resistanee 
in the rear a sufficient distance to enable him 
when the switch s' is again restored to its 
open position to obtain sufficient headway to 
run by momentum over the short section be 
tween the resistances in n and adjoining ends 

of the sectional conductors, it being under 
stood, of course, that the motorman should 
not cause his car to advance from one section 
to another while the switch s' is closed, for 
the reason that if the working current is be 
ing used to any great extent through the mo 
tors damaging arcing would occur at the ends 
of the sectional third rails or conductors and 
at the terminals in the switch-boxes. By 
backing the car or train up a sufficient dis 
tance and restoring the switch s' to its nor 
mal or open position the system may be op 
erated in such a manner as to avoid any pos 
sibility of abnormal arcing. 

I will now describe in detail the especial 
form of switch particularly adapted for use 
in connection with my novel safety system of 
electric railways, which is illustrated in Figs. 
5, 6, and 7 on a practical working scale. In 
existing systems of electric railways using 
sectional third rails or conductors it has not 
been found feasible to utilize metallic termi 
nals for the switches, owing to the fact that 
when the circuit is interrupted at the ends of 
the sectional conductors abnormal arcing oc 
curs, which invariably fuses the switching 
terminals, and also to the fact that where 
enormous currents were conveyed through 
the terminals it was not found feasible to pro 
vide metallic terminals which would success 
fully convey the current from the feeders to 
the sectional third rails or conductors. My 
invention embraces in this respect metallic 
terminals, preferably of copper, having suffi 
cient current-carrying capacity in practice to 
carry many hundreds or even thousands of 
amperes. b represents a metallic switch 
box secured in the present instance with the 
base directly to one of the rail-ties, and b is a 
metallic cover therefor. I represents an insu 
lating medium or lining secured directly to 
the inner surface of the box by screws or other 
wise, and I' a second insulating medium to 
which a stationary terminal h", of copper and 
of very large current-carrying capacity, is se 
cured by screws, as shown. t represents the 
yielding terminal consisting of a copper bar 
slitted longitudinally into a number of metal 
lic fingers, having the free ends thereof cut 
away at an angle, as shown, and the solid or 
united end thereof secured directly to the sta 
tionary terminal h' by screws, brazing, or 
otherwise, so as to make the best electrical 
contact. i* is a metallic collar which sur 
rounds the free ends of the finger-like termi 
nals t and is provided with downwardly-ex 
tending spacing-fingers v', adapted to main 
tain the finger-like ends of the terminals at 
equal distances from each other. This col 
lari is carried by a pair of yielding arms i, 
secured at one end directly to the stationary 
terminal h' and one surface thereof resting 
directly upon the top of the finger-like ter 
minalst ti, maintaining them all in alinement 
with each other when pressed downward, its 
under portion being curved, as shown, so that 
when the fingers are depressed said curved 
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portion will bear upward against the under 
surface of the fingers and make good elec 
trical contact between them and the yielding 
arms i, thereby giving an increased conduc 
tivity to the entire terminal. k' k' are con 
ducting spring-arms secured at one end di 
rectly to the fixed terminal h' and having at 
their free ends a conducting cross-bark, adapt 
ed to bear upward against the under surfaces 
of the finger-like terminals it, adjusting 
screws Sc sc being provided on both sides, as 
shown, for the purpose of regulating the yield 
ing action of these arms and the entire ar 
rangement such that the cross-bar k and 
spring-arms k' give further conductivity to 
the structure of the yielding terminal. The 
locking-terminal is in like manner composed 
of a copper bar slitted so that there is a simi 
lar number of yielding fingers t, which, how 
ever, are provided with a locking-shoulder at 
their upper ends, the shoulder having a defi 
nite inclination with relation to the upper 
surface of the yielding terminals t when de 
pressed. g g are conducting-springs, one for 
each of the fingers of the terminal t', the free 
ends of said springs being adapted to bear 
directly against the inclined end of the fin 
gers t when the terminals are locked together. 
j is a collar similar to j, surrounding the ter 
minals i' and carried by a yielding spring 
arm q in the path of an adjustment-screw s' 
c' for regulating the pressure. C is an arma 
ture secured to the collar j* in the magnetic 
field of the releasing-magnet m. at is a back 
stop of conducting material for the locking 
terminal t. It will be noticed that there is 
considerable space between the rearinner face 
of the collar i and extreme right-hand face 
of the locking-terminal t and that the other 
inner face of the collar is held firmly against 
the locking-terminai by the spring-arm q and 
adjustment-screw sc' and that all are held 
against the back-stop it. This is for an espe 
cial purpose, as will be described in connec 
tion with the description of the mode of op 
eration. O is an operating-pin, and o' an in 
sulating-bearing secured at the end thereof 
and resting against the upper surface of the 
collar i. b is an oil-box provided with the 
necessary supply of oil and having ducts for 
conveying the oil to the operating-pin O, so as 
to continuously lubricate the same. The op 
eration of this switch is as follows: The 
switch-operating trolley v (illustrated in Figs. 
1, 2, and 3) moves the pin inward under the 
influence of the lever d and causes the collar 
i to press all of the yielding finger-terminals 
t laterally into locked position, as shown in 
dotted lines. The locking-fingers of the ter 
minals it finally spring into position and force 
the free ends of the springs g against the in 
clined end faces of the spring-fingers t, thus 
giving good surface contact between the lock 
ing-shoulders of the terminals l', the upper 

5 face of the terminals t, and the inclined faces 
of the terminals t and springs g. The pres 
sure of the spring-arm q by reason of the ad 
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justment-screw s' c' is sufficient to hold the 
two terminals together. The tendency of the 
terminals, however, is to separate, owing to 
the inclination of the locking-surfaces be 
tween the terminals i and land to the action 
of the springs g against the inclined faces of 
the terminalst but the pressure of the spring 

' is sufficient to overcome this. Conse 
quently when the releasing-magnet n is mag 
netized its first action is to move the collar f* 
forward and cause the same to give a sharp 
blow upon the rear face of the terminals t', 
thus allowing the inclined action of the lock 
ing-faces and the pressing action of the 
springs g to aid in the separation of the ter 
minals, the free terminals being pressed up 
ward by the united spring action of the ter 
minals themselves, the yielding arms i, and 
adjustable spring-arms c'. Furthermore, I 
avoid any possibility of damaging arcing, ow 
ing to the fact, that the circuit is interrupted 
simultaneously at a number of places between 
the spring finger-terminals land t, which ter 
minals are held apart by the spacing-fingers 
'v'. Like spacing-fingers might be utilized in 
the collari, if desired, to hold the terminals 
t apart. 

I do not limit my invention to the especial 
details of construction and arrangement of 
circuits herein before described and illus 
trated in the accompanying drawings, as the 
same may be materially departed from and 
still come within the scope of my claims here 
in after made. I have shown three power 
house generators DD" D* and three current 
feeders fff, the latter illustrated in heavy 
lines, one for each line of rails, and this ar 
rangement I deem preferable in order that 
each line of rails of the system may not be de 
endent in any sense upon a single feeder, 

although, if preferred, a single feeder may 
be used to supply the current to all of three 
or more lines of rails of a system substan 
tially like that illustrated in the accompany 
ing drawings and described in the foregoing 
specification, such matters coming within the 
skill of those versed in the art; nor do I 
limit my invention to the use of electric 
lamps as signals, as obviously either visual 
signals, as semaphores, or audible signals 
may be substituted for a number of signals 
illustrated in the accompanying drawings, or 
semaphores may be combined there with. In 
fact, for day service, where the system is lo 
cated in the open air, I should prefer to use 
semaphores combined with launps, as dis 
closed in my before-mentioned prior applica 
tions filed in the United States Patent Office; 
nor do I limit a number of the features of 
my invention to their application with a sec 
tional system of electric railways, as obvi 
ously the same may be applied in connection 
with third-rail systems of electric railways 
generally or in connection with underrun 
ning trolley systems, my invention being gen 
eric in many respects and particularly with 
respect to the feature of switching sectional 
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working conductors for enabling the move 
ment of a car from one line of rails to one or 
more parallel lines of rails, in which such 
sectional working conductors are dead at all 
times, except when a switch has been set to 
bring them into service. 
Having thus described my invention, what 

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

1. A safety system of electric railways em 
bracing two or more parallel lines of tram 
rails, one or more current feeders or mains, 
and one or more switching sectional working 
conductors for conveying current to the mo 
tors on the cars when being transferred from 
one track to another; in combination with 
rail-switches for moving the switch-rails as 
required and electrical connections whereby 
when a rail-switch is set so that the switch 
rails will transfer a car from one line of tram 
rails to another the sectional working con 
ductors are made alive; said working conduc 
tors being always without current potential 
when the switch-rails are in alinement with 
their direct lines of tram-rails, substantially 
as described. 

2. A safety system of electric railways em 
bracing two or more parallel lines of tram 
rails; one or more current feeders or mains 
and one or more switching sectional working 
conductors for conveying current to the mo 
tors on the cars when being transferred from 
One track to another; in combination with 
rail-switches for moving the switch-rails as 
required and electrical connections whereby 
when a rail-switch is set so that the switch 
rails will transfer a car from one line of tram 
rails to another, the sectional working con 
ductors are made alive; together with inter 
locking means for locking the rail-switches so 
that they cannot be disturbed after a car on 
any track has reached a certain point adja 
cent to the rail-switches, substantially as de 
scribed. 

3. A safety system of electric railways em 
bracing two or more parallel lines of tram 
rails, one or more current feeders or mains 
and a sectional third rail or conductor for 
each line of tram-rails normally disconnected 
from the current feeder or feeders; in combi 
nation with circuits and circuit connections 
for connecting said sectional conductors to 
the current feeder or main and disconnecting 
them therefrom, and rail-switches for each 
line of tram-rails; together with electromag 
netic interlocking devices connected in cir 
cuit with said sectional third rails or conduc 
tors and in such manner that when any one 
of said sectional conductors is made alive the 
rail-switches for all of the tracks are auto 
matically locked and held locked until said 
sectional conductor is disconnected from the 
current feeder or main, substantially as de 
scribed. 

4. A safety system of electric railways em 
bracing two or more parallel lines of tram 
rails, one or more current feeders or mains 
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and a sectional third rail or conductor for 
each line of tram-rails normally disconnected 
from the current feeder or feeders; rail 
switches for each line of tram-rails; switch 
ing sectional working conductors for supply 
ing current to the motors on board the cars 
when being transferred from one line of rails 
to another, all of said sectional conductors 
being normally without current potential; 
in combination with circuits and circuit con 
nections for connecting said sectional and 
switching Working conductors to the current 
feeder or main and disconnecting them there 
from; together with electromagnetic inter 
locking devices connected in circuit with the 
first-named sectional conductors and in such 
manner, that when any one of the said sec 
tional conductors is made alive the rail 
switches for all of the tracks are automat 
ically locked and held locked until said sec 
tional conductor is disconnected from the 
current feeder or main, substantially as de 
scribed. 

5. A safety system of electric railways em 
bracing one or more current feeders or mains 
and two or more lines of tram-rails; switch 
ing working conductors for each line of tram 
rails for conveying current to the motors on 
board the cars when being switched from one 
line of rails to another; rail-switches for 
each line of tram-rails, circuit connections be 
tween the rail-switches and the switching 
working conductors and the current feeder 
or main for giving to the working conductors 
current potential when a switch has been set 
to transfer a car from one line of tram-rails 
to another; in combination with a current col 
lector or shoe carried by a car and branch 
circuits or conductors at the outgoing ends 
of the switching working conductors whereby 
after a car or train has been transferred from 
one track to another the circuits will all be 
restored to their normal conditions, substan 
tially as described. 

6. A safety system of electric railways em 
bracing a current feeder or main, a series of 
sectional third rails or conductors normally 
disconnected therefrom and switching mech 
anism for connecting said sectional conduc 
tors to and disconnecting them from the cur 
rent feeder or main; in combination with 
safety-circuits permanently connected in cir 
cuit with the sectional working conductors, 
each sectional or safety circuit including a 
danger-signal at a point somewhat remote 
from the point where it is connected to the 
sectional working conductor and a caution 
ary signal located at a point still more re 
mote there from, the arrangement being such 
that when any sectional conductor is con 
nected to the current feeder or main by its 
corresponding switch a danger-signal is dis 
played at one point and a cautionary signal 
at another point still more remote, substan 
tially as described. 

7. A safety system of electric railways em 
bracing a current feeder or main and a series 
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of sectional third rails or conductors normally 
disconnected therefrom; switching mechan 
ism for connecting said sectional conductors 
to and disconnecting them from the current 
feeder or main; releasing-circuits connected 
permanently in circuit with the sectional 
third rails or conductors and including the 
releasing-electromagnets of the switches; in 
combination with danger and cautionary sig 
nals included in said releasing-circuits; to 
gether with permanent signals located at the 
ends of adjoining sectional third rails or con 
ductors, substantially as described. 

8. A safety system of electric railways em 
bracing a current feeder or main, a series of 
sectional third rails or conductors normally 
disconnected therefrom and switching mech 
anism for connecting said sectional conduc 
tors to the current feeder or main and dis 
connecting them therefrom; in combination 
with duplex signals located at the adjoining 
ends of said sectional third rails or conduc 
tors; together with manual switches for plac 
ing either or both of said signals in circuit 
with the current feeder or main, substan 
tially as described. 

9. A safety system of electric railways em 
bracing two or more parallel lines of tram 
rails; one or more current feeders or mains, 
a series of sectional third rails or conductors 
for each line of tram-rails; rail-switches for 
effecting the tran?fer of a car or train from any 
line of tram-rails to another; in combination 
with danger and cautionary signals for each 
sectional third rail or conductor and addi 
tional danger or cautionary signals relatively 
so located to the first-named danger and cau 
tionary signals that the special nature of the 
signal is indicated to motormen as they ap 
proach the switches, substantially as de 
scribed. 

10. A safety system of electric railways em 
bracing two or more parallel lines of tram 
rails, rail-switches for effecting the transfer 
of a car or train from any line of tram-rails 
to another and electrical circuits and circuit 
connections between the rail-switches and the 
current feeder or main and a semaphore or 
signal for each track adapted to give to a no 
torman an indication of the fact that his car 
is to be transferred from the track over which 
it is traveling to another track and to indi 
cate to him on which of the tracks it is to be 
transferred, substantially as described. 

11. A system of electric railways embracing 
a current feeder or main and a series of sec 
tional third rails or conductors; in combina 
tion with switching mechanism for connect 
ing said sectional rails or conductors to and 
disconnecting them from the current feeder 
or main; together with switching means for 
connecting two or more of said sectional con 
ductors in series and simultaneously discon 
mecting them from the switching mechanism, 
substantially as described. 

12. A system of electric railways embracing 
a current feeder or main, a series of sectional 
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third rails or conductors and switching mech 
anism for connecting said sectional conduc 
tors to and disconnecting them from the cur 
rent feeder or main; said switching mechan 
ism embracing safety and releasing circuits 
and electromagnets; in combination with 
switches for connecting two or more of said 
sectional third rails or conductors in series re 
lation and additional switches and shunts, 
one for each sectional third-rail switch, the 
arrangement being such that when all of the 
switches are placed in their shunt relation to 
the sectional third-rail switches, said third 
rail switches are rendered inoperative and the 
adjoining sectional third rails or conductors 
are made operative as a single section, sub 
stantially as described. 

13. Asafety system of electric railways em 
bracing a current feeder or main; a series of 
sectional third rails or conductors provided 
with non-arcing resistances connected in se 
ries relation between adjoining short sec 
tional conductors near the outgoing end of 
each sectional third rail or conductor, the 
last sectional third rail or conductor near the 
end being of sufficient length to permit a car 
or train of indefinite length to be located 
thereon; said car or train being provided with 
two or more current collectors or shoes, one 
at each end thereof; together with means as 
a switch for shunting the resistances out of 
circuit, substantially as described. 

14. A safety system of electric railways em 
bracing a current feeder or main and a series 
of sectional third rails or conductors normally 
disconnected therefrom; in combination with 
switching mechanism for automatically con 
necting said sectional third rails or conduc 
tors to and disconnecting them from the cur 
rentfeeder or main as a car or train passes by or 
over the route; together with manual switch 
ing mechanism located beside the track and 
operatively connected to the switching mech 
anism of any sectional third rail or conductor 
in such manner that any authorized person 
may render said switching mechanistn tem 
porarily inoperative so as to cause a car or 
train to stop when it reaches that particular 
sectional third rail or conductor, substan 
tially as described. 

15. A safety system of electric railways em 
bracing a current feeder or main and a sec 
tional third rail or conductor adapted to be 
electrically connected thereto; switching 
mechanism for connecting said sectional third 
rail or conductor to and disconnecting it from 
the current feeder or main and a manual 
switch connected in circuit with said switch 
ing mechanism and located at some point be 
side the track, the arrangement being such 
that an authorized person may temporarily 
prevent the sectional third rail or conductor 
from being connected to the current feeder 
or main and thereby cause a car or train to . 
stop when its current-collector enters upon 
said sectional third rail or conductor, sub 
stantially as described. 
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16. A safety system of electric railways em 
bracing a current feeder or main and a sec 
tional third rail or conductor adapted to be 
electrically connected thereto; switching 
mechanism for connecting saidsectional third 
rail or conductor to and disconnecting it from 
the current feeder or main and a manual 
switch connected in circuit with said switch 
ing mechanism and located at some point be 
side the track; in combination with a car or 
train provided with a propelling electric mo 
tor, a current collector or shoe for conveying 
current from the service or working conduc 
tor to and through the motor; together with 
electromagnetically-controlled brake mech 
anism included in the same circuit, the ar. 
rangement being such that an authorized 
person may prevent the sectional third rail 
or conductor from being connected to the 
current feeder or main, deprive the motor of 
current and automatically apply the brakes, 
substantially as described. 

17. A safety system of electric railways em 
bracing a current feeder or main; a sectional 
third rail or conductor and switching mech 
anism for connecting saidsectional third rail 
or conductor to and disconnecting it from the 
current feeder or main; a manual switch lo 
cated beside the track and operatively con 
nected in circuit with said switching mech 
anism; signaling mechanism included in cir 
cuit with the switching mechanism, the ar 
rangement being such that an authorized per 
son may prevent the sectional third rail or 
conductor from being connected to the cur 
rent feeder or main and display or give a 
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Warning signal, substantially as described. 
18. A safety system of electric railways em 

bracing two or more parallel lines of tram 
rails; one or more current feeders or mains 
and a series of sectional third rails or con 
ductors for each track normally disconnected 
there from; switching mechanism for con 
necting said sectional third rails or conduc 
tors to and disconnecting them from the cur 
rent feeders or mains; in combination with 
rail-switches for each line of rails and stop 
switches therefor operatively connected with 
the switching mechanism of the sectional 
third rails or conductors in such manner as 
to enable a switchman to stop any car on any 
track; together with signaling mechanism for 
indicating to a switchman in a switch-house 
the electrical condition of the sectional third 
rails or conductors adjacent to said switch 
house, the rail-switch levers, stop-switches 
and signalling mechanism being all so located 
in the switch-house as to be readily observed 
by him, substantially as described. 

19. In a system of electric railways a cur 
rent feeder or main and a series of sectional 
third rails, or conductors normally discon 
nected therefrom; switching mechanism for 
Connecting said sectional conductors to and 
disconnecting them from the current feeder 
or main, said switching mechanism consisting 
of yielding interlocking terminals and levers 

for actuating the same; in combination with 
a mechanically-controlled trolley carried by a 
car, said trolley being provided with an elas 
tic or yielding tire, substantially as described. 

20. A safety system of electric railways em 
bracing a current feeder or main; a series of 
sectional third rails or conductors normally 
disconnected therefrom and a switch for each 
sectional third rail or conductor embracing 
yielding metallic terminals having interlock 
ing parts, the free ends of said terminals be 
ing slitted as shown and the locking part of 
one of the terminals so constructed with rela 
tion to the other that the tendency of the ter 
minals when locked is to separate; in combi 
nation with adjustable yielding releasing 
means adapted to hold the terminals together, 
substantially as described. - 

21. In a safety system of electric railways 
of the sectional-third-rail type, a switch for 
connecting the circuit between any sectional 
third rail or conductor and the current feeder 
or main of the system, consisting of two yield 
ing terminals, the ends of which are provided 
with locking means and yielding springs g, g, 
relatively so disposed that when held together 
the normal tendency is for them to separate; 
in combination with yielding means for main 
taining the terminals in contact, said yielding 
means being attached to an armature located 
in the field of a releasing-electromagnet and 
a collar which surrounds the releasing-ter 
minal, the arrangement being such that when 
the armature is drawn forward it gives to the 
releasing-terminal a sudden blow and per 
mits the forces acting upon the interlocked 
faces of the two terminals to further aid in 
the separation thereof, substantially as de 
scribed. 

22. A safety system of electric railways em 
bracing two or more parallel lines of tram 
rails, one or more current feeders or mains 
and a sectional third rail or conductor for each 
line of tram-rails; in combination with a se 
ries of switching sectional working conduc 
tors for each line of tram-rails bonded together 
by bonds or cables where they intersect the 
tram-rails; together with a car or train hav 
ing one or more electric motors and two or 
more current collectors or shoes so located 
with relation to each other that the circuit is 
never wholly interrupted through the motor 
when a car is passing from one track to an 
other, substantially as described. 

23. In an electric-railway system a switch 
consisting of two yielding terminals, the free 
ends of which are adapted to be locked to 
gether by an interlocking ledge or shoulder 
upon one of them; in combination with ad 
justable yielding means for maintaining the 
two terminals in locked relation, the angular 
relation of the two contacting ends of the 
terminals being such that they will not re 
main in locked position without the aid of the 
before-mentioned adjustable yielding means, 
subtantially as described. 

24. In an electric-railway system a switch 
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consisting of two yielding terminals, the free consisting of two yielding metallic terminals, 
one of which is composed of fingers separated . ends of which are adapted to be locked to 

gether by an interlocking ledge or shoulder 
upon One of them; in combination with means 
for forcing the ends of the terminals into 
locked relation; together with adjustable 

- yielding means for maintaining the two termi 
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nals in locked relation, the angular relation 
of the two contacting ends of the terminals 
being such that they will not remain in locked 
position without the aid of the before-men 
tioned adjustable yielding means, substan 
tially as described. 

25. In an electric-railway system a switch 
adapted to convey currents of large quantity, 
consisting of two yielding terminals the free 
ends of which are adapted to be locked to 
gether by an interlocking ledge or shoulder 
upon one of them, said locking-shoulder hav 
ing an angular relation to the end of the other 
terminal such that when the two terminals 
are interlocked there is normally a tendency 
for them to separate; in combination with a 
releasing - electromagnet and an armature 
therefor operatively connected with means 
for releasing the interlocked terminals, to 
gether with adjustable yielding means for 
maintaining said terminals in locked posi 
tion; substantially as described. 

26. In an electric-railway system a switch 
adapted to convey currents of large quantity, 
consisting of two yielding terminals the free 
ends of which are adapted to be locked to 
gether by an interlocking ledge or shoulder 
upon one of them, said locking-shoulder hav 
ing an angular relation to the end of the other 
terminal such that when the two terminals 
are interlocked there is normally a tendency 
for them to separate; in combination with 
means for forcing said terminals into their 
interlocked position; together with releasing 
means which normally maintains the inter 
locked terminals in their locked position and 
an electromagnet having an armature con 
nected to the releasing means, the arrange 
ment being such that the releasing means, 
When acted upon by the electromagnet, gives 
to the locking-terminal a preliminary blow 
Whereby the terminals are caused to separate 
under their own yielding action and the joint 
action of the electromagnet, substantially as 
described. 

27. In an electric-railway system a switch 
adapted to convey currents of large quantity, 
consisting of two yielding metallic terminals, 
one of which is composed of fingers separated 
from each other and the other is provided 
with an interlocking ledge or shoulder at its 
free end having an angular relation to the free 
ends of the fingers, such that when the two 
terminals are interlocked there is normally 
a tendency for them to separate, substan 
tially as described. 

28. In an electric-railway system a switch 
adapted to convey currents of large quantity, 

from each other and the other is provided 
with an interlocking ledge or shoulder at its 
free end having an angular relation to the 
free ends of the fingers, such that when the 
two terminals are interlocked there is nor 
mally a tendency for them to separate; in 
combination with means for simultaneously 
forcing all of the free ends of the fingers into 
interlocked position with the shoulder of the 
other terminal, substantially as described. 

29. In an electric-railway system a switch 
adapted to convey currents of large quantity, 
consisting of two yielding metallic terminals, 
one of which is composed of fingers separated 
from each other and the other is provided with 
an interlocking ledge or shoulder at its free 
end having an angular relation to the free 
ends of the fingers, such that when the two 

tendency for them to separate; in combina 
tion with means for simultaneously forcing 
all of the free ends of the fingers into inter 
locked position with the shoulder of the other 
terminal; together with adjustable yielding 
means for holding the terminals in their in 
terlocked position, substantially as described. 

30. An electric-railway system embracing 
a current feeder or main; a series of sectional 
third rails or conductors and switching de 
vices for connecting said sectional conduc 
tors to and disconnecting them from the cur 
rent feeder or main as a car or train passes 
over the route; in combination with means 
located at the adjoining ends of the sectional 
conductors for connecting said conductors 
together in series relation and temporarily 
disconnecting any one or all of the switching 
devices from their respective sectional con 
ductors, substantially as described. 

31. An electric-railway system embracing 
a current feeder or main; a series of sectional 
third rails or conductors, and switching de 
vices for connecting said sectional conduc 
tors to and disconnecting them from the cur 
rent feeder or main as a car or train passes 
over the route; in combination with means 
for cutting out of circuit any one of the 
switching devices and connecting the ad 
joining ends of the sectional conductors ad 
jacent thereto in series relation with each 
Other, the arrangement being such that any 
two sections, when so connected, will oper 
ate as one and be operatively connected to 
and disconnected from the current-feeder by 
the next adjacent switching device in the 
rear, substantially as described. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

CHARLES J. KINTNER. 
Witnesses: 

JAMES P. J. MORRIS, 
M. F. KEATING. 
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