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UNITED STATES PATENT (OFFICE. 
CHARLES J. KINTNER, OF NEW YORK, N. Y. 

SAFETY APPLIANCE FOR RAILWAYS. 
No. 829,969. Specification of Letters Patent. Patented Sept. 4, 1906. 

Application filed January 27, 1905, Renewed May 9, 1906, Serial No. 315,854, 

To all whom it may concern: 
Be it known that I, CHARLEs J. KINTNER, 

a citizen of the United States, residing in 
New York, borough of Manhattan, county conductors for controlling the movements of and State of New York, have made a new and useful Invention in Safety Appliances 
for Railways, of which the following is a speci 
fication. 
My invention is directed particularly to 

improvements upon safety appliances for rail 
ways disclosed in prior applications for pat 
ents filed by me in the United States Patent 
Office and especially to a system embodied in 
United States application bearing Serial No. 
211,342, filed June 6, 1904; and it has for its 
objects, first, to provide improved arrange 
ments of track-circuit-controlling conductors 
whereby better insulation is effected for such 
parts, and I am enabled to use signal and 
switch controlling batteries of higher voltage 
than is possible with existing types of rail 
way safety appliances which rely upon track 
circuit-closing devices controlled by the 
wheels and axles of a car as it passes over the 
route; second, to provide a system of elec trically-controlled railway-signals embody 
ing home and distant signals, in which the 
two sets of signals are absolutely independ 
ently controlled-that is to say, the distant 
signal is not in any sense acted upon or con 
trolled by its companion home signal, there 
by avoiding any possibility of an error due to 
the failure of the home signal where the dis 
tant signal is made dependent upon the posi 
tive operation or action of the former; third, 
to provide an improved system of track-cir 
cuit-closing rails or conductors like that dis 
closed in my before-mentioned application, 
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in which said track-circuit closing or control 
ling rails offer a minimum mechanical re 
sistance to the flanges of the wheels of the 
cars and a minimum amount of metal is re 
quired therefor; fourth, to provide a system 
of sectional track-circuit closing or controlling 
rails or conductors which are yieldingly sus 
tained by springs closely adjacent to either 
or both track-rails; fifth, to provide a system 
of sectional track-circuit closing or controlling 
rails or conductors which are effectually in 
sulated from the weather at all times and in 
such manner that even though a section of 
the track be flooded a car in passing there 
over will control and operate the signals or 
the circuit connections affected by such track 
circuit closing or controlling rails without a 
possibility of failure, thereby making the sys 

item practical for all conditions of Weather; 
sixth, to combine with such track-circuit clos 
ing or controlling rails a system of electrical 
trains, both as to signals and as to the power 
current, which conductors are effectually in 
sulated within a conduit or conduits closely 
adjacent to either one or both of the track 
rails; seventh, to control the movements of semaphores through the agency of electric 
motors having circuit connections such that 
the motors are always cut out of circuit when 
the semaphores are at "safety,' they being 
always positively geared to the armatures of 
the motors in such manner that when re 
leased the armatures of the motors and inter 
connecting gearing act as retarding means to 
prevent the too sudden movement of the 
semaphores in such manner as to harm them 
by impact or otherwise with parts of the sig 
nal-sustaining posts; eighth, to provide a 
novel arrangement of home and distant 
semaphores such that the home semaphore 
always gives indication of “danger' by 
hanging in a definite position, preferably 
vertically, and the distanti-semaphore indi 
cation of “caution' by hanging in a differ 
ent position, preferably transverse the track, 
the arrangement being such that when 
both semaphores are set they are displayed 
at right angles to each other, while when 
both are at 'safety' they are wholly housed 
and free from action of the weather; ninth, 
the provision of novel means for releasing the 
semaphores, the arrangement being such that 
when the electromagnet or solenoid which 
controls the locking of the semaphore is de 
magnetized said semaphore will be released 
with absolute certainty no matter what the 
Source of power may be for holding it at 
“safety;' tenth, the provision of means for 
protecting the entire system from the effects 
of statical electricity, whether the same be 
due to atmospheric conditions or to a statical 
charge maintained by high pressure from the 
power-generators or other sources and over 
the conductors of the system; eleventh, the 
provision of means for preventing the signal 
ing and switch-controlling batteries of a rail 
way system from freezing; twelfth, the provi 
sion of means for preventing the commuta 
tors of the operative electric motors of the 
system from freezing in connection with rail 
way signal apparatus where said apparatus is 
moved or controlled by such motors; thir 
teenth, the provision of means for preventing 
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the accumulation of undue moisture in the 
signal posts or boxes where the signal-con 
trolling mechanism is located; fourteenth, the 
arrangement of home and distant signals with 
relation to a train-control or safety appliance 
carried by a car in such manner that when 
either signal is displayed it will act as a trip to 
automatically actuate the train - control or 
safety appliance if the same be not first man 
ually moved by the motorman or engineer be 
fore the car or locomotive reaches said signal; 
fifteenth, to provide a railway car or train 
with a train-control or safety appliance for 
automatically effecting the stoppage thereof, 
said appliance being adapted to be actuated 
by a trip located beside the roadway, which 
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trip is adapted to be raised against a con 
stantly-acting force, as gravity, by a source 
of power and is normally held out of opera 
tive relation with the train-control or safety 
appliance by a source of energy independent 
of the first-named source of power and with 
said first-named source of power disconnect 
ed from the motive device which lifts the 
trip, said trip being also adapted to be re 
leased either by the failure of the independ 
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ent source of energy or by the presence of a preceding car or train, the arrangement being 
such that where a series of such trips are lo 
cated beside the roadway each trip protects a 
car or train upon the section controlled by it 
from a rear-end collision due to a following 
car; sixteenth, to provide a system of rail 
ways with a train-control or safety appliance 
adapted to automatically disconnect the 
source of power and apply the brakes to a car 
or train when acted upon by a trip device be side the roadway, said trip being adapted to 
be lifted by an applied source of power against 
a constantly-acting source of power, such as 
gravity, to a normal position, where it will 
not act upon the safety appliance, the ar 
rangement being such that when thus lifted 
theifting or applied source of power will be 
disconnected and the trip normally held out 
of action by a source of energy independent 
of the lifting or applied source of power, said 
trip being released either by the failure of the 
independent source of energy or by the pres 
ence of a preceding car or train; seventeenth, 
to provide an electric-railway system with a 
train-control or safety appliance adapted to 
automatically disconnect the power-house 
generator from the motor or motors on board 
a ear propelled thereby and to simultaneously 
apply the brakes when acted upon by a trip 
located beside the roadway, said trip being 
provided with an electromotive device adapt 
ed to be automatically connected to the 
power-house circuit and to raise the trip de 
vice against a constantly-acting force, as 
gravity, and provided also with additional 
means controlled by an independent source of 
energy for normally holding it out of opera 
tion with the train-control or safety appli 
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ance, the power-house circuit being discon 
nected from the motive device when the trip is thus held in its normal or inoperative posi 
tion, the arrangement being such that said 
trip may be released either by the failure of 
the independent source of energy or, by the 
presence of a preceding car or train; eight 
eenth, to provide in a safety system for rail 
ways a stop device which is normally held 
out of operation with a train control or safety 
appliance carried by a car and against a con 
stantly-acting force, as gravity, with means 
for certainly effecting its release when the 
controlling source of energy is disturbed; 
nineteenth, to inclose the signal-lamps 
wholly within the signal-box and to provide 
double or duplex glass or other transparent 
windows in front i such lamps for admitting 
of the passage of the rays therethrough at all 
times without any possibility of the accumu 
lation of moisture thereon, such an arrange 
ment also assuring full protection of E. 
lamps and windows against the acts of ma licious persons. 

In systems of railway-signals which are 
controlled by track-circuits through the 
agency of the wheels and axles of the cars and 
the track-rails it has heretofore been impos 
sible to utilize relatively high potential bat 
teries or electrical generators directly with 
the sectional track-circuits, owing to the rela 
tively low resistance between the rails, which 
resistance varies from time to time by reason 
of the presence of more or less moisture and 
the accumulation of iron-dust on the ties due 
to the friction of the faces and flanges of the 
wheels upon the rails. In fact, it has been 
stated in the descriptive catalogues of the 
prominent railway signal companies of the 
United States that this resistance often falls 
to a point as low as three ohms, therefore ne 
cessitating the use of signal-controlling bat 
teries in the track-circuits, preferably having 
an electromotive force of no more than one 
volt. The use of such low-voltage batteries, 
therefore, necessitates the use of extremely 
delicate relays at the signals in the signal boxes and additional batteries of relatively 
high voltage, with additional electromagnets 
for positively controlling the movements of 
the signals. It is also found to be impracti 
cable to use such systems of delicate relays 
and low-voltage batteries in connection with 
electric railways where one of the track-rails 
is divided into sections and the other bonded 
together throughout its length so as to con 
stitute the return-circuit of the power-house 
dynamo and also of the signaling-circuits, for 
the reason that in the use of enormous quan 
tity currents at relatively high voltages for 
the propulsion of the cars there is found to be 
such a drop of potential in the return or track 
rail part of the circuit that the individual po 

75 

95 

OO 

IoS 

IIo 

II5 

I 25 

tentials between succeeding sections of the 
track corresponding to the track-signaling 
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sections, is sufficient to operate oriterfere with the working of the track-signal relays, 
so that various apparatus has heretofore been 
devised for adapting such systems of signals 
in connection with electric railways-in one 
instance the use of polarized relays, thereby further complicating the system. 
My present improvement obviates these 

conditions and enables me to use directly in 
the track-controlling circuits batteries or 
electrica) generators of any preferred voltage 
and ampere capacity, the perfection of the 
insulation obtained by my novel arrangement 
of track-circuit-controlling rails or conductors 
making it possible to use relatively high vol 
tage generators and to such an extent as to 
E. such batteries for driving the motors 
which control the signals, thereby eliminat 
ing all relays and local circuits. V 

in my prior application above referred to 
I have slaimed, broadly, flexible sectional 
track-circuit-controlling rails or conductors 
located closely adjacent to the track-rails and 
so conneeted with circuit-controlling batteries 25 
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and eloectrinagnets as to effect the operation 
of the signals ?irectly, and also the operation 
of the switches for sectional third rails where 
used in connection with an electric railway 
when a car travels over the route, the flanges of the cartwheels effecting the operation of the controlling-magnets. 
One of the essential features of my present improvement consists in effecting a better 
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insulation of these flexible sectional track 
rails or conductors, and in minimizing in so 
far as possible the frictionai wear between 
the flanges of the car-wheels and such rails. in the before-mentioned application have 
also described, illustrated, and claimed a novel system of semaphore-signal control whereby the semaphores are geared each to 
the arnature of a rotary electric motor hav ing circuit connection with the current feeder 
or main in multiple branch circuits, shunt circuits being provided at each signal, which 
include the coils of a locking-electromagnet 
for locking the semaphores at 'safety' after 
the motors have been automatically cut out of 
circuit through the action of the same mag 
net, the arrangement being such that di 
minished current-flow from the feeder is ef 
fected through the locking-magnets, while 
the signals are held at “safety. With such 

55 ah, arrangement, however, there is the objec tion that should the current-flow be largely 
diminished, owing to the presence of a num 
ber of cars or trains upon any particular por 
tion of the system or for other obvious rea 
sons, which would naturally produce a drop o in the current potential, the signals would be 
released. In my present application I avoid 
this objectionable feature by providing each 

65 
signal or semaphore with a local source of 
electrical energy, preferably a battery, which 
is wholly independent of or disconnected 

art. 

from the main source of electrical energy such, for instance, as the power-house gener 
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ator when used in connection with an elec- . . 
tric-railway system or the main generator, 
which supplies the current for operating the 
signal-motors when used in connection with 
an ordinary steam-railway system. By this 
arrangement I am enabled to lock the signals 
always at “safety' no matter what may be 
the condition of the power-house circuit, the motors of the signals having, preferably, such 
current - carrying capacity as will enable 
them to move each signal to “safety,' even 
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when there is insufficient current-flow over 
the feeder to propel a car or train, thereby 
assuring the absolute operation of the sig 
nals under all conditions of usage. In said 
previous application I have also described 
and shown the semaphore-arms as adapted 
to perform the double function of a sema 
phore and a trip, or train-stop, this for the purpose of simplifying the apparatus, it hav 
ing been customary heretofore in the use of 
train-control devices in the nature of trips 
located beside the track to connect such 
E. mechanically through a series of levers 
and links to a semaphore, so that both the 

9o 

semaphore and the trip might be actuated 
by the same source of power and at the same time, such devices operated by pneumatic pressure and controlled by electricity being 

ublic use in the 
By thus combining the two in one I ai ented to very materially simplify and 

well known and in genera 

cheapen the structural parts. For this rea 
son a number of my claims hereinafter made 
have been directed to the broad idea of con 
trolling semaphores or signals in the manner 
hereinafter described, and as illustrated in the drawings, and because of such combined 
or double function I have also embodied 
claims hereinafter, to the feature of train 
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control or safety appliances adapted to be 
actuated by trip mechanism of the charac 
ter described and shown. That which I 
have said hereinbefore with relation to the 
provision of a local source of electrical energy, preferably a battery, which is wholly inde 

IO 

pendent of or disconnected from the main 
source of electrical energy for locking and controlling the semaphore after the current 
from the powerhouse generator has been cut off for raising the semaphores to normal po 
sition, applies with equal force with relation 
to the trip devices, inasmuch as I have, as 
before stated, combined the semaphores and 
trip devices in such manner as to constitute 
a single element adapted to perform a double 
function. . 

Myinvention will be fully understood by Refering to the accompanying drawings, in 
WC- : . . 

Figure 1 is a diagrammatic view illustrat 
ing an electric railway of the sectional third 
rail type embodying one form of my im 
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ovement, one pair of concealed or housed 
ome and distant semaphores being shown 

in plan view. Figs. 2 and 3 when placed end 
to end with Fig. 2 upon the left illustrate my 
improved system complete with three pairs 
of home and distant semaphores, their con trolling electric motors, together with cir 
cuits and circuit connections and one pair of 
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local batteries for each set of semaphores, a 
power-house dynamo being shown on the 
right of Fig. 3 and a pair of car-wheels upon 
the left in Fig. 2, passing from right to left in 
the direction of the arrows with the home 
and distant semaphores in the rear displayed, 
respectively, at 'danger', and “caution,' 
other details of improvement being also dia 
grammatically illustrated in these figures. 
Fig. 4 is an enlarged sectional view taken 
through Fig. 1 on the line VW and as seen look 
ing thereat from left to right in the direction 
of the arrows, illustrating two forms of sec 
tional track-circuit-controlling rails or con 
ductors and two conduits for inclosing all of 
the conductors of the system at points ap 
roximating the plane of the track-rails. 
igs. 5, 6, and 7 illustrate in sectional view 

three full-sized modified forms of my im proved sectional circuit-controlling rails or 
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conductors, together with the conductors 
of the system, the conduits for inclosing the 
same, a part of a track-tie and one of the 
track-rails supported thereon, a portion of 
one of the car-wheels-full size-being shown 
in dotted lines in Figs. 5 and 7 and full lines 
in Fig. 6. Fig. 8 illustrates an enlarged sec 
tional view taken through Fig. 2 on the line 
WW and as seen looking thereat from right 
to left in the direction of the arrows, showing 
the track-rails supported by and electrically 
secured to an iron tie, which in turn is elec 
trically connected to an earth-plate embed 
ded in moist earth, a car being shown in end 
elevational view upon the track with a safety 
appliance carried thereby, an iron signal 
post of the next signal in advance being also 
shown in elevational view and electrically 
secured to the iron tie, the box countaining 
the signal mechanism at the top of the post 
being shown in sectional view taken on the 
line Z, Z, Fig. 9, and as seen looking thereat 
from right to left in the direction of the air 
rows. Fig. 9 is a sectional view taken 
through Fig. 8 on the line Y Y and as seen 
looking thereat from left to right in the di 
rection of the arrows, the signal-post, sema 
phores, and signaling mechanism at the top 
thereof being shown in elevational view, the 
signal-lamp and motor for controlling the 
home Semaphore being shown in full lines 
and the signal-lamp and motor for control 
ling the distant semaphore in dotted lines, a 
lightning - rod being also shown in eleva 
tional view on top of the signal-box. Fig. 10 
is a full-sized sectional view taken through the signal locking, controlling, and releasing 

829,969 
appliances, the controlling-magnet and the 
appliances for positively and absolutely as 
suring the releasing of the locking appliances' 
being shown in side elevational view. Fig. 
11 is a sectional view taken through Fig. 10 
on the broken line XX and as seen looking 
thereat from the top toward the bottom of 
the drawings, the novel form of the double or duplex controlling-magnet being shown in 
plan view. . Referring now to the drawings in detail, in 
all of which like numerals and letters of ref 
erence represent like O' equivalent parts 
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wherever used throughout the specification, 
and, first, to Figs. 1, 4, 5, and 6, and particu 
larly to Figs. 5 and 6 as to details, 11 repre 
sent, the track-rails, which are effectually 
bonded together and interconnected, as 
shown, throughout the entire length of the 
system, so as to constitute them good elec 
trical conductors. 2 2 are sectional third 
rails of well-known form secured directly to 
the ties by insulators in the usual way. 33 
33 are sets of flexible track-rails or conduc 
tors connected at their centers, respectively, 
to insulated sectional conductors 44 and 11 
11. 5 is the insulated current-feeder con 
nected directly to the positive poke of a 
power-house dynamo or generator 6, the 
negative pole of which is connected to the 
track-rails 1 1. 77 are third-rail switch and 

95 

signal controlling magnets connected di 
rectly in circuit with batteries 99 and the in 
sulated sectional conductors 4 4, 88 are 
switching-armature levers provided with re 
tractile springs which hold them normally on 
their E. said armature-levers being 
connected at their pivoted ends directly to 
the current - feeder 5 and adapted when 
drawn forward to connect said feeder to the 
corresponding sectional third rails 2, the 
back contact being connected in each in 
stance through a conductor 12 and the oper 
ative electromotive device of the home signal 
or Semaphore and common return-conductor 
13 to the track-rails l l substantially in the 
same manner as disclosed in my before-men 
tioned application. The additional insulated 
sectional conductors 11 11 extend in each in 
stance over two entire sections of the road 
way, their function being to control the op 
eration of the distant signals or semaphores, 
and they are connected, respectively, to the 
central portions of single sets of sectional 
track-rails or conductors 33, parallel with 
the first-named sets of such rails, as clearly 
illustrated. 10.10 are additional batteries, 
their function being to control the operation 
of the distant signals, said batteries having 
their positive poles connected directly to the 
conductors 11 and their negative poles to 
the track-rails 1. The batteries 99 and 1 J 
10 are distinctly local sources of electrical 
energy for each section that is to say, they are wholly disconnected from or independent 
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of the power-house generator, so that their 
action is to absolutely control the locking of 
the signals at 'safety,' the function of the 
power-house generator in so far as it relates 
to the signals being to lift them to “safety’ 
against the action of a constantly-opposing 
Source of energy, as gravity or a spring, the 
function of the batteries 9 being also to 
control the switches for the third rails lo 
cally, no matter what may be the condition of the power-house circuit. 
On inspection of Figs. and 4 it will be 

noted that the flexible track-rails or conduc 
tors 33 on the upper side of Fig. l and left 
hand side of Fig. 4 of the drawings are ar 
l'anged in pairs and the like sectional flexible 
track-rails 3 on the other side of the track are 
arranged in single relation, both sets being of 
equal length, preferably slightly greater than 
the length of the shortest car it is designed to 
run-say about sixty feet. it will also be 
noted that these several sets of flexible sec 
tional track-rails or conductors are separated 
at their adjoining ends by definite spaces, 
preferably equaling the distance between the 
inner pairs of truck-wheels of each car, the 
arrangement being such that under no con 
dition will it he possible for a car to pass over 
the roadway without closing the circuits 
through the corresponding sectional flexible 
Li'ack-rails it every part of each section on 
both sides of the track, the car-wheels run 
ning free of friction for the intervening 
spaces. The double arrangement of sec 
tional flexible truck-rails 33 seen upon the 
upper side of Fig. 1 and left-hand side of Fig. 
4 of the drawings and the manner of support 
ing the same is illustrated in detail in full 
sized sectional view in iFig. 5, it which 14 is a 
wooden stringer (extending over the entire 
track and preferably painted or treated with 
insulating material, as liquid asphalt, said 
st ringer being sustai,(: at (lefinite iii tervals 
upon the ties-say about every tell feet-by 
insulating-blocks 5 , and ii'n 'i airs {5, so 
('ured by screws to the ties in the manner 
shown. 17 17, &c., are hard-rubber, vege table fiber, or equivalent insulating-washers, 
and 1S IS are bolts extending laterally 
through the stringer 14, their function being 
to secure the lower one of the pair of flexiiie 
sectional track-rails i' ('oniu ('itoi's 33 and t: 
insulate the sale in the best possibli, a tier 
from the wooden stringer, it::it: ; y at 
points about eight ei'i ji ches ts, two feet 
apart. The 'i' exile sectional Facik 
rail ()f these pairs rais is iii () ( i) stance 
secret by screw's tirectly to a '(', ' ' ' ) for a 
groved coil it in ( ; ) is sit-face of the 
st .gi'i' 14, in which citi: it are (called the 
crit: ) -?e-tier 5, the pair f its liated sec 

(, al ( (litici (;'s { } for the hile signals () i' 
S('i alrts, it ind the tiliticial it suited sec 
tional conti ('til for the distant siglia or 
Selaph()ire, the '() vei' ') (iing linge at 20, 
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as shown, and firmly Secured at its front edge 
directly to the stringer 14 by screw's 21, ex 
tending through metal connectors 22 in such 
manner as to form the best possible electrical 
connection between the upper rail 3 and its 
corresponding inclosed insulated conductor 
4. The lower flexible rail 3 is similarly con 
nected, as shown, by an insulated conductor 
to its corresponding insulated conductor 4 within the conduit. 

Referring now to Fig. 6, I will describe in 
detail the arrangement of the flexible sec 
tional rails or conductors and corresponding 
conductors illustrated on the right of Fig. 4. 
The stringers 14 in this instance are made 
preferably of durable flexible wood-such as 
ickory, oak, or the like-and are sustained 

at intervals of about ten feet by yielding steel 
Supporting-arms 23, constructed, as shown, 
So as to be secured together by bolts 24 di 
rectly to the lower flange of the track-rail 1, 
Said parts being effectually insulated there 
from by a sheet of asbestos, vegetable fiber, 
or other insulating material 25. The yield 
ing arms are also preferably coated with in sulating-paint to more effectually insulate 
theim, and their upper or sustained ends are 
provided with oblong extensions secured 
by screws in mortises in the lower surface of 
the stringer 14. In this instance the track 
rail or conductor 3 is in the form of an angle 
iron secured by screws directly to that sur 
face of the stringer 14 adjacent to the track 
rail 1, and it is connected at its center di 
rectly by an insulated conductor running to 
the insulated conductor 11, which in this case 
is located in an additional conduit 26, se 
cured directly to the ties and provided with a 
removable cover, as shown, 5 being an ad 
ditional idle current-feeder for use when de 
sired in the event of the failure of the other 
feeder above referred to. 
in Fig. 7 I have disclosed the preferred 

form of arrangement of flexible sectional 
track-rails or conductors for use when it is 
designed to more effectually insulate said 
parts, as at points where the track may be 
flooded. In this instance the wooden 
stringer 4 is sustained by insulated yielding 
steel supporting-arms 23, as before, and the 
conductors 4 -; and current-feeder 5 are lo 
cated within a conduit 26, insulated from and 
secured to the ties 8t, intervals and having a 
flexible was 27 secured directly to one face 
ft): fixile stringer l4 by screws, as shown, 

! which screws also secure one of the flexible 
sectiviti conductors 3, connected, as shown, 
directly to oute of the insulated conductors 4, 
the other flexible sectional conductor 3 being 
attache; directly to the inner wall of the con 
duit. 26 with its free or upwardly-extending 
edge iocated in the path of the movable flexi 

| lie coindictor 3, carried by the stringer 14. 
Tie lexii)le waii. 27 is preferably made of 
steel-wire galize coated exteriorly and inte 
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riorly with rubber or it may be made of al 
ternate layers of rubber and extra strong 
canvas properly treated in any well-known 
manner to withstand the action of the 
weather. This wallis secured at itslower edge 
to the conduit 26 by a metal strip 31 and screws extending therethrough, said metal 
strip acting as a support for one of the con 
ductors 4 and the current-feeder 5 and all of said conductors having their insulating-sur 
faces in metallic connection with each other 
and with the strip 31, as shown. This strip 
31 is in turn electrically connected at inter 
vals to the track-rails l l for the purpose of effecting the discharge of any statical elec 
tricity which may accumulate upon the sur 
face of the conductors of the system. 28 is 
an angle-iron secured to the upper and inner faces of the stringer 14 and resting normally 
against the inner face of the track-rail 1, said angle-iron and its supporting-stringer 14 be 
ing properly curved or cut away at the ingo 
ing and outgoing ends of each section to read y admit of the wedging action of the flanges 
of the car-wheels against the face thereof. 
To the under surface of the cover 19 is se 
cured a metal strip 29, which has a wearing 
surface against the upper face of the angle 
iron 28. All of the conductors are put in 

3o place within the conduit in the manner 
shown, after which the cover is secured di 
rectly to the conduit and through the free 
edge of the flexible wall 27 by a series of 
screws 21, extending into the upper side of 
the conduit 26. Those spaces approximat 
ing thirty feet in length between the ends of 
the flexible sectional rails 3 on both sides of 
the track are occupied by a continuation of 
the conduit 26, grooved at its top and having 
a cover, like 19, in each instance, (see Fig. 8,) 
and the several conductors are inclosed in 
this continuation of the conduit, 30 being 
metal plates, preferably about six inches in 
width, constituting overlapping end covers 
for effectually protecting the inner portion of 
the conduit from the weather, the screws 21 
acting at one and the same time to secure all 
of the parts together. The operation of this form of the inven 
tion will be apparent, it being obvious that 
when a car enters a section the car-wheels 
(shown in dotted lines, Fig. 7) will force the 
angle-iron 28 and stringer 14 to the extreme 
right or the position shown in dotted lines, 
so that the flexible rails or conductors 33 are 
held in good electrical contact with each 
other at the corresponding parts of each sec 
tion so long as the flanges of any of the car 
wheels are passing between the angle-iron 28 
and the head of the track-rail 1, such an ar rangement possessing great flexibility. 

Referring now to Figs. 8 and 9, I will de 
scribe the home and distant semaphores and 
their relation to the safety appliances carried 

65 by the cars. 33 represents an iron tie lo 
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cated at the end of each signaling-section and 
to which the track-rails 1 are secured by brazing material 35 or by welding or in any 
preferred manner and in such way as to as 
sure the best electrical contact between the 7o 
rails' and the tie. This tie is in turn con 
nected by a conductor to an earth-plate 34, 
buried in the earth a sufficient distance to 
assure good electrical contact with moist earth. 32 is a signal-post, preferably of iron, 75 
the base of which is brazed, welded, or other 
wise secured directly to the iron tie 33, said signal-post having at its top a signal-box, 
preferably of the conformation shown, forse curely housing all of the operative parts of 8o 
the signaling apparatus, 36 being a protect 
ing housing orhood open at its bottom, 
which normally effectually incloses both the 
home and distant semaphores 37 38, said 
Semaphores being connected to operating- 85 
motors 39 40 by pinions and gear-wheels 41 
42 43, substantially in the manner disclosed in my before-mentioned application and also 
as illustrated in Figs. 2 and 3. It will be un 
derstood that when the semaphores are in 9o 
safety position they are both housed, the 
home semaphore 37 being held horizontally 
and the distant semaphore 38 at an upwardly 
inclined angle with their corresponding red 
and green glass lenses out of the paths of the 
rays of the lamps 5858 in the signal-box, (see 
Fig. 8,) duplex or double transparent open 
ings being provided on the front side of the 
signal-box for admitting of the passage of the 
rays and correspondingly free openings in. 
line therewith in the protecting housing or 
hood 36, (see Fig. 9,) and also that when said 
semaphores are released the home sema phore 37 hangs vertically and the distant 
semaphore 38transverse to the track, (see Fig. 8) such an arrangement making it im 
possible for a motorman or engineer to mis 
take the nature of the semaphore and also 
placing the end of either semaphore in the 
path of the operating-arma, connected with 
the vertically-disposed rods, which in turn 
is connected to a manually-controlled appli 
ance, as an operating-wheel, the air-brakes 
and switching mechanism for controlling the 
movement of the train being of any well 
known form, but preferably the same as that 
disclosed in my before-mentioned applica 
tion. The signal - box is preferably lined 
throughout with wood or other insulating material for the purpose of preventing the 
accumulation of condensed moisture therein, and the glass or other transparent windows 
in each instanice embraces two panes, as 
shown, separated from each other by a vol ume of air, said transparent panes of glass 125 
being preferably hermetically sealed to the 
box at their edges, such an arrangement con 
stituting a means for the prevention of the 
accumulation of moisture or frost in the path of the rays of light from the lamps. This 3& 

co 

IoS 

o 



IO 

2 5 

the signaling mechanism in the signal-posts, 
and this feature constitutes one of the inl 

45 

55 

65 

kind indicated should be connected with the 

829,969 

feature constitutes a very important element 
of my invention, in that it permits of the ab 
solute inclosure of the lamps 58 within the 
signal-boxes, thus concealing them from the 
attacks of malicious persons and placing 
them in a position in which the temperature 
is always practically constant, thereby assur 
ing their operation under all conditions of 
weather and particularly when combined 
with heating devices hereinafter described. 
Of course it will be understood that there 
will be provisieul at the upper part of the box 
the necessary outlets for the products of com 
bustion from both lamps and at the bottom 
of said box the necessary inlets for admitting 
fresh air through the lower part of the hol 
low signal-post 32. The housing or hood 
also effectually protects the journal-bearing 
connections of the semaphores from the ac 
cumulation of ice, thus absolutely prevent 
ing any possibility of failure of the nove 
ment of the semaphores from this cause. On 
top of the signal-box I have shown a light 
ning-rod 60, the function of which is to dissi pate any atmospheric electricity which may 
accumulate in the neighborhood of the Sema phore-post, thereby avoiding any damaging 
action of the same to the mechanism within 
the box. Of course where the entire signal 
post and box is of iron this lightning-rod 
would not be needed, but in the event of the 
post being of wood a conducting-rod of the 

iron tie 33 or with the track-rails 1, such an arrangement, together with the earthing of 
the metal strip 3 within the conduit 26 and 
also the earth connection of the frame of the 
power-house dynamo 6, as shown in Fig. 3, 
making it absolutely impossible that any 
ciamaging effects from statical electricity can 
occur either to the system as a whole or to 

portant elements of my invention. 
Referring now to figs. () and 11, I will 

describe a still further and very important 
novel feature of my invention for assuring 
the absolute operation of the signaling mech 
anism and the certain release of the semi 
phores. These figures of the drawings illus 
trate in full-sized view an operative appli 
ance, 44 being locking armature-lever pro 
vided with a retractile spring or its equiva 
ent, a retractile weight, and having at its free 
end a locking-detent with an inclined face, 
45 being a controlling-magnet of peculiar 
form designed to give the best possible elec 
romagnetic results, the same consisting of 
two spools, as shown in Fig. I having each 
its own core 53 of substantially horseshoe 
shape, said cores having their opposite ends 
extiniling, respectively, into the paths of the 
ents of two in at lies 5-1 55, the artilature 
54 being attached directly to the locking ar 
nature-lever 4-4 and the ariature 55 to the 

s 

free ends of two springs 56, adjustably se 
cured by screws to the trunnión which sup 
ports the locking-lever 44. 57 57 are ad 
justable screws for regulating the tension of 
the springs 56 and the pressure of the arma 
ture 55 against the armature-lever 44, the 
entire arrangement being such that when the 
armature 54 is brought into contact with its 
corresponding poles the second armature 55 
will be brought into the field of the other 
pair of poles and ultimately into mechanical 

o 
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contact therewith, thus completing the mag 
netic circuit, the usual brass pins, four in 
number, being provided for preventing 
sticking of the armatures to the cores. 49 is a 
locking-drum carried by the same shaft 
which supports the gear-wheel 43, said drum 
being provided on one side with a locking 
aperture or opening 50, adapted to receive 
the detent end of the locking armature-lever 
44. 59 is a metal tongue pivoted in the free 
end of the locking armature-lever 44 and 
hanging freely by reason of its own weight, 
the same constituting means for preventing 
the locking part of said lever from entering 
the aperture or opening 50 until the drum'49 
shall have rotated the focking surface of said 
aperture from right to left a definite distance, 

90 

so that when the free end of the tongue. 
reaches the wall of the aperture 50 the lock 
ing-lever 44 will with absolute certainty be 
drawn forward under the influence of the 
magnet 45 and suddenly lock the signal in its 
concealed position and at the same time 
break the motor-circuit at a point between 
the conductors 48 52 and the back contact 
51 leaving the signal in locked position, as 
will be more fully described in connection 
with the description of the mode of operationi 
of the modified form shown in Figs. 2 and 3 
of the drawings, in which the circuit relations 
of the operative parts of the semaphore-con 
trolling motors 39 40 and the circuit connec 
tions between the armature-levers 44 and 47 
of the controlling-magnets 45 and 46 and 
the adjacent circuits between the feeder and 
the track-rails are not materially different 
from the operation of the like parts disclosed 
in the before-mentioned application. 

Referring again to Figs. 2 and 3, I will now 
describe the novel means for preventing the 
freezing of the batteries 9 and 10 in the sig 
mal-boxes and for preventing the freez 
ing of the comuutators of the motors S9 
and 4() when moisture accumulates there 
on, and I will also describe additional means 
for the prevention of accumulation of undue. 
moisture in the signal-boxes at ordinary tem 
peratures, whereby of tentimes the Operation 
of the electromagnets of such apparatus is 
materially disturbed. 6 Fig. 3, is a branell 
conductor running from the positive pole of 
the battery 9 to and through a switching 
electromagnet (34 and to metal contacts 63, 
inclosed in a glass. tube 62, containing ner 
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cury, the other end of said conductor being 
connected to the negative pole of said bat 
tery and the arrangement being such that for 
any temperature above, say, 32° Fahrenheit, 
Or the freezing-point, the armature 65 of the 
switching electromagnet 64 will be held on 
its forward contact, the pivoted end of said armature being connected on one side by a 
conductor 67 to the track-rail, said conduc 
tor being included on the other side through 
a back contact, an electric heater h, and a 
Switch 66 with the current-feeder 5, and the 
arrangement such that for temperatures be 
low 32°Fahrenheit the mercury will descend 
in the glass tube 62 a sufficient distance to in 
terrupt the circuit through the switching 
magnet 64, thereby allowing the heater-cir 
cuit to be closed, so that the temperature 
within the signal-box will rise owing to the 
heat generated by the heater h a sufficient 
amount to prevent freezing of either of the 
batteries or of the commutators of the con 
trolling-motors. When the temperature 
rises sufficiently, it will act upon the mercury 
in the tube 62, again closing the circuit and 
automatically cutting out the heater. In 
Summer-time or during such seasons as ab 
normally low temperatures are not reached 
the switch 66 may be opened, and in like man 
ner the conductor 6l may be disconnected 
from the switching-magnet 64. 

in Fig. 2 I have shown an arrangement 
whereby the same result may be effected with 
an open-circuited battery. In this instance 
the switching-magnet 64 is included in a nor 
mally open circuit with the conductor 61 and 
battery 9 and the mercury in the glass tube 
62 supports by flotation a metal weight 68, 
connected to a vertically-extending stem 
having mechanical contact with a spring 69, 
the arrangement being such that when the 
nercury descends by reason of increased cold 
the weight 68 will cause the circuit to be 
closed from the battery 9 through the con 
dicter 6, spring 69, and switching-imagnet, 
64, thereby connecting the heater h in cir 
(it with the feeder 5 and track-rails 1. A 
sufficient rise in temperature due to the 
ea i er h will interrupt the circuit and cut it 

(, it it the (' , tact-points. I have also dis 
(lised in this figure of the drawings means 
for preventing the acclinulation i? undue . 
i) ist tire in signal-I) (, X ('s, the same consisting 
(, fitny well-known form of hygrencier 70, to 
tile it: vable (ir retary shift of which i t ( 
any of the novable parts of which is connect 
ed a conducting-ai'an 71, having a contact 72, 
adapted to make electrical contact with ner 
cury in a circury-clip 73, said parts being 
included in a trially (pen circuit with the 
conduct or 61 and the arrangelent such that, 
fr; all abnorinai : noint of in is tire in the 
ity the circuit to tie (eater h will be closed 
and remain ("ls - intil the annotint of heat 
grinerated shall dissipate the moisture, wheil i 
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the hygrometer will automatically cut out 
the heater. It is obvious that any well 
known form of thermost at may be substi 
tuted for the mercurial thermostatic de 
vices shown and hereinbefore described for 
effecting the closure or the breaking of the 
switching-circuit for the heater h and in such 
manner as to apply the necessary heat for 
effecting the result sought. It is also obvi 
ous that where the operating-batteries 9 and 
10 are located in the E. of the signal-posts, 
as such batteries usually are, two heaters 
may be utilized in multiple arc in the circuit 
67, one for the batteries in the base of the 
post and the other for the motors and located 
in the signal-box for maintaining the proper 
temperature therein. 

I will first describe the operation of the 
modified form of the invention illustrated in 
Figs. 1 and 4. As shown, both of the switch 
armature-levers 8 of the two sections illus 
trated in Fig. 1 are on their backstops, so 
that current from the power-house dynamo 
6 is flowing through the feeder 5 and in mul 
tiple-arc relation through all of the switching 
armature-levers 8 of the system, back con 
tacts, conductors 12, to and through the 
switch-controlling apparatus for the home 
semaphores 37, by way of the return-conduc 
tors 13 in the signal-posts, to the dynamo, 
upon the supposition that the controlling 
apparatus in the signal-boxes for the home 
semaphores is like that disclosed in my be 
fore-mentioned application. The distant 
semaphores, however, are each operated and 
controlled in this instance wholly by a bat 
tery-current from the local batteries 10, said 
batteries being in a permanently-closed cir 
cuit through the conductors 11 and the track 
rails 1, Fig. 1, the operating apparatus and 
circuit, connections in the signal-boxes for 
the distant semaphores being substantially 
like that disclosed in Figs. 2 and 3, excepting 
that the entire movement and control of the 
distant signals is effected by the batteries 1 (). 
In other words, in this modified form of the 
invention the home semaphores are operated 
and controlled wholly by the current from 
the power-house generator through 
agency of the local batteries 9 in normally 
open circuits 4 4, while the distant sema 
shores are independently operated and con 
trolled by permanently-closed circuits from 
the local batteries (), which are in each in 
stance short-circuited during the time that a 
car is passing over or standing upon the cor 
responding sections, such an arrangement 
constituting absolutely independent control 
of the home and distant semaphores, so that 
there is no possibility of a distant semaphore 
?ailing to work by reason of the failure of the 
home semaphore, as is the case with existing 
well-known types of combined home and dis 
tant semaphores, always made dependent 
upon each other. Suppose then a car to 
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have entered the section on the extreme right 
of Fig. 1 and to be passing from left to right. 
The flanges of the left-hand sets of car-wheels 
upon entering the same as looking at Fig. 4 
will close the circuit between the pair of flexi 
ble track-rails or conductors 33 and the in 
sulated sectional conductors 4 4 from the 
battery 9 (see Fig. 1) through the switching 
electromagnets 7, thereby causing the switch 
ing armature-lever 8 to be drawn to its for 
ward contact, interrupting the semaphore 
controlling circuit through the conductor 12 
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to the home signal 37 and allowing said sema 
phore to drop by its own weight to 'danger,' 
at the same time establishing a working cur 
rent through the sectional third rail 2 and to 
the motors on board the car. The flanges of 
the right-hand sets of car-wheels on passing 
between the right-hand track-rail (see Fig. 4) 
and flexible track-rails or conductors 3, sup 
ported by the stringer 14, will make good me 
tallic contact between said flexible rail or 
conductor and the track-rail 1, thereby short 
circuiting the bittery 10 at the outgoing end 
of the section which the car has just entered. 
Consequently no current will flow through 
the conductor 11 to the rear and to the signal 
operating and controlling mechanism for the 
distant semaphore at the end of the section 
on the left of Fig. 1, as will be apparent if the 
corresponding circuits be examined in Figs. 2 
and 3 of the drawings. Hence the distant 
semaphore at that point will be released and 
drop by action of gravity to its exposed posi 
tion. As the flexible sectional track-rails 
33 on both sides of the track are of slightly 
greater length than the shortest car it is de 
signed t run, and as the distance between 
the successive pairs of said track-rails is 
slightly less than the distance between the 
pairs of truck-wheels at the opposite ends of 
the car, the circuit relations just described 
will never be disturbed as a car or train passes 
from one set of such rails or conductors to 
another, and as the proportions of such track 
rails and the absence thereof are approxi 
mately equal the friction of the flanges of the 
E. will be minimized and the amount 
of metal required for such track-rails will in 
like manner be minimized, thereby increas 
ing the total insulating effect and minimizing 
the total frictional effect. 

For the purpose of further insuring effect 
ive insulation of the track-circuit-closing rails 
or conductors, and particularly at places in 
the roadway where there is danger of flood 
ing by water, the modified form illustrated in 
Fig. 7 is especially designed, and the opera 
tion of this form of circuit-closing appliances 
will now be described. The metal angle 
iron 2S, Supported upon the upper surface of 
the stringer 14, in this instance constitutes 
simply a wearing-surface and rests normally 
with its free lateral face against the lateral 
head of the track-rail 1, the stringer 14, as 

before stated, being made preferably of hick 
xy, oak, or otherwood of great durability 
and sustained, as stated by yielding steel 
supporting-arms secured directly to the bot 
tom fange of the track-rail. When the 
flange of the car-wheel, as shown in dotted 
lines, enters between the angle-iron 28 and 
the head of the rail 1, the stringer 14 is forced 
away and into the position shown in dotted 
lines, carrying with it that one of the flexible 
track-rails or conductors 3 which is secured 
thereto, ultimately bringing it into firm elec 

lines. 

trical contact with its companion flexible 
rail or conductor 3, secured directly to the 
igner face of the conduit 26, the yielding wall 
27 assuming the position shown in dotted 

With such a structural arrangement 
the insulation of all of the contacts and con 
ducting parts of the system is absolutely as 
sured, it being understood that the space be 
tween the successive pairs of stringers 14 is 
replaced by sections of a covered conduit to 
which the ends of the flexible wall 27 is effec 
tually secured in such manner as to make the 
entire conduit waterproof, the metal strips 
31 being situated only in those sections 
wherein the flexible sectional conductors 33 
are located. 

Referring now to Figs. 2, 3, S, and 11, Fig. 
2 having previously been placed on the left 
of Fig. 3, I will describe the mode of operation 
of the preferred form of apparatus and all of 
the details of construction which render the 
releasing of the signals or semaphores of my 
improved system practically certain of oper 
ation in all conditions of weather. It is to 
be noted, however, before proceeding, that in 
Figs. 2 and 3 of the drawings for simplifica 
tion I have shown the flexible sectional track 
rails 33 upon opposite sides of the track as 
continuous throughout each section, and it 
may be assumed, for the purpose of simplify 
ing the description, that the modified form of 
flexible sectional track-rails utilized in this 
form of the invention is that disclosed in Fig. 
6 of the drawings, in which the current fronn 
both batteries passes through the flanges of 
the wheels, the yieldingly-supported rails, 
and the track-rails. In these figures of the 
drawings, w w represent rear wheels of a car 
which has just entered the section to the ex 
treme left of Fig.2 and is passing from right 
to left, as shown by the arrows in the road 
bed. Consequently the battery 9 at the out 
going end of the same section (but not seen) 
is short-circuited through the flanges of the 
upper wheels, so that both of the controlling 

75 

95 

OO 

Io 5 

Id 

I I5. 

magnets 45 and 46 for the home semaphore 
37 are demagnetized. When this occurred, 
(referring to Figs. 10 and 11,) the locking 
drum 49 was released the instant the arma 
ture 54 of the locking armature-lever 44 was demagnetized, or if for any reason it should 
have stuck or been held in its forward or 
locked position when the magnet was demag 
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tures 44 and 47 of the controlling-magnets 45 
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the section between Figs. 2 and 3 a double 

55 

semaphore in Fig. 3 at 'caution,' thus giving p g nus giving 

netized the armature 55 when released would 
have by reason of the action of the strong 
springs 56 struck the armature-lever 44 a 
sudden blow, thereby assuring the release of 
the inclined locking-detent at the upper end 
of the armature-lever 44. When this arma 
ture-lever 44 reaches its back contact-stop, 
the motor-circuit for the controlling-motor 
39 is fully closed at the point, 5 through coin 
ductors 48 and 52, but it will be noted that 
the same circuit was broken at the front, con 
tact of the armature-lever 47 when the mag 
net 46 was demagnetized. Hence the motor 
being out of circuit the home semaphore 37 
falls by reason of its own weight to the verti 
cal position indicated in dotted lines in Fig. 
8, the gearing between the gear-wheel 42, 
pinion 41, and gear-wheel 43, and the inertia, 
of the armature acting as a brake against the 
too sudden movement of the semaphore. In 
like manner the battery 10 at the outgoing 
end of the section upon which the wheels up us 
are standing was short-circuited by the lower 
wheel it in the same manner as was the bat 
tery 9 by the other wheel, so that the arma 
and 46 of the distant semaphore 38 at the 
right-hand side of Fig. 2 of the drawings were 
released and the action with relation to the 
operative parts of that semaphore, was iden 
tically the same as that attributable to like 
parts of the home semaphore 37 just de 
scribed, as will be readily understood upon 
tracing the circuits, said distant semaphore 
dropping by its own weight, as did the home 
semaphore, to the position shown in full lines 
in Fig.2 and in dotted lines in Fig. 8. Should 
any car therefore enter the section on Fig. 2 
between the semaphores just displayed, the 
home semaphore 37 at the right of that fig 
ure will drop by its own weight to vertical 
osition, thus displaying both the home and 
istant semaphores on the right of Fig. 2 in 

the positions indicated in dotted lines in Fig. 
8, at the same time displaying the distant 
to an incoming motorman or engineer upon 
warning indicative of the fact that there are 
two cars or trains upon the sections imme 
diately in advance. 
When a car leaves any section, the circuit 

controlling and operating appliances for the 
semaphores resume their normal relations 
and the motor-circuits are closed for the cor responding home and distant semaphores 
through the armature-levers 47 44 and back 
contacts 51, so that the armatures of the cor 
responding motors 39 and 40 are set in opera 
tion and the semaphores rotated to their 
safety positions until the toes of the corre 
sponding tongues 59 are released on passing 
the inclined edge of the aperture or opening 
50 in the locking-drum 49, (see Fig. 10.) 
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ment through an angle of less than One hun 
dred and eighty degrees and being so related 
to the armature-lever 44 and the surface of 
the drum 49 that they always admit of the 
certain locking and unlocking of the parts, 
and particularly when combined with the ad 
ditional special type of controlling-electro 
magnet 45, with its armatures 54 and 55, as 
herein before described. Should the motor 
man or engineer fail to observe the display of 
either the distant, or the home semaphores, 
the arm a of the train-control or safety appli 
ance on board the car C will be rotated when it 
comes into contact with the end thereof, thus 
acting as a trip device to cut of the steam or 
other source of power and simultaneously ap 
plying the brakes, as will be obvious on in 
spection of Fig. 8, where the exposed posi 
tions of both semaphores or trips is inade 
clear in dotted lines. It will also be appa 
rent that should any car move backward out 
of the end of the section upon which it is for 
the time being standing the corresponding 
home and distant semaphores or trip devices 
for the next section in the rear will be dis 
played, and also should any train be severed 
and a part thereof left upon any part of the 
track the corresponding home and distant 
semaphores or trip devices will be displayed 
so long as any car remains upon the track at 
that point. Although I prefer to use two bat 
teries 9 and 10 for each pair of signals, obvi 
ously one battery might serve the same pur 
pose, said battery being connected in each in 
stance in multiple to the conductors in the 
manner shown in dotted lines in Figs. 2 and 
3. prefer to utilize two batteries, as is ordi 
narily done in signal systems of this nature, 
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and to provide the usual switches, circuits, 
and circuit connections whereby the batteries 
may be connected in any preferred relation, 
and where storage batteries are used one bat 
tery may be utilized while the other is being 
charged, such matters coining well within the 
skill of those versed in the art. 

do not limit my invention to the especial 
details of construction illustrated in the ac 
companying drawings, as a number of the 
features thereof might be materially de 
parted from and still come within the scope 
of Iny claims hereinafter made. To illustrate, 
the armature-levers 65 of the switching-mag 
nets 64 for the heater h might be perma 
nently held on their forward contacts and the 
heaters connected in circuit manually by the 
switches 68 by a track-walker or other au 
thorized employee at such times as the atmos 
pheric conditions of the weather might jus 
tify, variable resistance means being pro 
vided in a manner well understood for regu 
lating the amount of current which the leater 
should utilize under such conditions; nor do 
I limit myself to the use of electrical heaters, 
as obviously the same might be replaced 

65 these tongues having in each instance a move- by any well-known source of energy, for 
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generating heat, combined with means for sufficient heat to prevent the freezing of the automatically effecting the generation of 
such heat when the temperature or hygro 
metric conditions of the weather justify the 
use thereof, as Ibelieve it is broadly new with 
me to provide means for automatically pre 
venting freezing of the batteries and the com 

O 

15 

mutators of rotary motors in connection with 
of electrical energy generally where 

t ere is danger of damaging effects due to 
such freezing, and my claims are generic as 
to these features. I believe it is also broadly 
new with me to devise a signaling system for 
railways embodying home and distant signals 
in which the companion pairs of signals are 
operated and controlled absolutely inde 
pendently of each other, thereby avoiding 
any possibility of accident due to such inter 
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connected operations as have heretofore been 
found necessary in connection with signals 
of this type. I believe it is also broadly new 
with me to place the operative conductors 
of a signaling system for railways in close 
proximity to the track-rails and to connect 
the entire system with the earth at differ 
ent points in such manner as to effectually 
overcome the damaging effects of statical 
electricity, whether the same be due to the 
action of the generators used in connection 
with the system or to atmospheric electricity, 
and my claims are also generic as to this fea 
ture. I believe it is also broadly new with 
me to so arrange the home and distant sig 
nals of a railway system in connection with a 
safety appliance or appliances carried by a 
car that the exposure of either of said signals 
as a warning to a hotorman or an engineer 
will automaticall stop his train or car unless 
he manually slows down his train before he 
reaches the corresponding signal. I believe 
it is also broadly new with me to house both 
the home and distant signals when at safety 
position and to so arrange them that when 
either is displayed the angular position as 
viewed from the notorman's or engineer's 
cab is such as to avoid any possibility of his 
mistaking the nature thereof and that it is 
new with ne to completely house the signal 
lanps and to combinetherewith duplex transparent windows inclosing hermetically 
sealed Volumes of air in such manner as to 
prevent the presence of moisture or frost in 
the paths of the rays of the lamps. I believe 
it is also broadly new with me to provide 
means for assuring the absolute release of a 
semaphore or signal when locked or held 
against the action of gravity by imparting a 
preliminary blow to the locking or retaining 
part of the mechanism, no matter what may 
be the nature of the signal or what the means 
for h’lding the same. It is also obvious that 
the novel feature of duplex transparent win 
dows or glasses in signal-boxes makes it pos 
sible to utilize the signal-lamps in day-time as 

batteries and commutators of the motors 
when both are located in the signal-boxes, so 
that this single source of heat and light in 
each box is rendered capable of serving a 
double function, such an arrangement also 
making it possible to more effectually insu 
late such signal-boxes from.extreme cold and 
from the condensation of moisture in the in 
terior thereof. 
In place of the oil-lamps 5858 shown in 

the drawings I may substitute electric lamps 
having sufficient current-carrying capacity 
adapted to generate sufficient heat for the 
purpose of keeping the signal-box warm. 
enough to prevent the batteries and commu 
tator-brushes of the motor from freezing, 
such lamps being included in circuit in place 
of the heater and adapted to be inserted in 
the circuit by a hand-switch. 
I am aware that it has heretofore been 

proposed to operate or control electric rail 
way signals by utilizing one of the track-rails 
and a flexible supplemental conducting-rail 
closely adjacent thereto in connection witna, 
signal battery and an electric circuit con 
nected to the track-rail and such flexible rail, 
as disclosed in British Patent No. 2,169 of 
1889 and in United States patent to Means, 
No. 273,377; also, that it has heretofore 
been proposed to operate or control electric railway-signals by utilizing both of the track 
rails and a pair of rigid supplemental con 
ducting-rails yieldingly supported at their 
ends and connected together electrically and 
to one or more electrical circuits ity 
one or more signals, as disclosed in Unite 
States patent to Thaler, No. 491,387. In all 
of the before-mentioned patents, however, it 
is proposed to utilize the tread-surfaces of the 
car-wheels for effecting electrical connection. 
between the track rail or rails and the sup 
plemental rail or rails. While such an ar 
rangement would be operative, it is open to 
the objection that with many existing types 
of rails the head of the rail is practically the 
same width as the tread-surface of the car 
wheels, so that oftentimes such an arrange 
ment would be impractical, and I make no 
claim hereinafter to this feature per se, my 
claims in this particular being limited spe 
cifically to the utilization of the flanges of the 
wheels between the track-rail and the supple 
mental conducting-rail and the yielding sup 
port of such rails in such manner as to effect 
the desired result. I am also aware that 
railway-signals have heretofore been devised, 
as disclosed in United States patent to E. A. 
Sharp, No. 385,963, July 10, 1888, in which 
all of the operating and controlling, parts 
thereof are inclosed within a signal-box have 

waw " ing one transparent widow on each side of a 
lateral extension thereof and a lamp having a 
single transparent window secured to said 65 Well as at light for the purpose of generating lateral extension exterior to the box and in 
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such manner that the three transparent insulated therefrom, substantially as de 
windows permit of the passage of rays of 
light from the lamp through all of them and 
a transparent signal-disk, and I make no 
claim hereinafter broad enough to include 
Such a structural arrangement, my most 
generic claim in this particular being directed 
to a signal-box which wholly incloses the op 
erating and controlling mechanism, said sig 
nal-box being provided with double or du 
plex transparent windows and a lamp also 
wholly inclosed within the box and in such 
manner that the lamp not only constitutes a 
means for transmitting light, through the 
transparent windows, but also constitutes an 
agency of heat sufficient to maintain the en 
tire signal-box heated to such an extent as to 
overcome the deleterious effects of cold upon 
the operating and controlling mechanism 
and also upon the oil of the lamp itself, as 
well as to effect a complete protection of the 
lamp against the attacks of vandals. 
Having thus described iny invention, what 

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

1. In a railway system a track-circuit-com 
trolling conductor located closely adjacent 
to but out of contact with one of the track 
rails and an electrical circuit including a sig 
nal device and a source of electrical energy, 
said conductor being provided with support 
ing means which will permit it to yield lat 
erally when the flange of a car-wheel enters 
between it and the adjacent rail, substantially 
as described. 

2. A railway system provided with a series 
of insulated conductors and a series of track 
circuit - controlling conductors electrically 
connected thereto, and in close proximity to 
the track-rails, said track-circuit-controlling 
conductors approximating the length of the 
shortest car or train it is designed to run and 
separated from each other by definite spaces 
approximating also the length of such car or 
train; in combination with electromagnets 
and a source or sources of electrical energy in 
circuit with said insulated conductors, sub 
stantially as described. 

3. A railway system provided with insu 
lated conductors, an electromagnet and a 
source of electrical energy in circuit there 
with; in combination with a series of sac 
tional track-circuit-controlling rails or con 
ciuctor's electrically connected to said insu 
lated conductors at intervals and saparated 
from each other by definite spaces, said track 
circuit-controlling rails being located closely 
adjacent to and insulated from the track 
rails so as to be acted upon by the wheels of 
ears as they pass over the route, substantially 
as described. 

4. A railway system provided with a track 
'ircuit-controlling rail or conductor yieldingly 
past against lateral movement at inter 

vals in close proximity to the track-rails and 
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scribed. 
5. A railway system provided with track 

circuit-controlling rails or conductors sus 
tained by insulating-stringers and yielding 
supporting-arms connected to the stringers 
at intervals, said track-circuit - controlling . 
rails being located closely adjacent to the 
track-rails and insulated therefrom, substan 
tially as described. 

6. A railway system provided with a track 
circuit-controlling rail or conductor sustained 
at intervals by insulated yielding supporting 
arms secured directly to the track-rail, the ar 
rangement being such that said circuit-con 
trolling rail or conductor is adapted to move 
laterally when the flange of a car-wheel passes 
between it and the track-rail, substantially as 
described. 

7. A railway system provided with home 
and distant signals arranged in pairs; in com 
bination with electric circuits and circuit con 
nections for operating and controlling said 
signals, each distant signal being absolutely 
independent of its companion home signal in 
its mode of operation and control, substan 
tially as described. 

8. A railway system provided with a series 
of horne and distant signals arranged in pairs, 
each home signal being provided with track 
circuit-controlling devices, electromotive de 
vices, circuits and circuit connections where 
by One set of car-wheels effects its operation 
and control; the colmpanion distant signal 
being similarly provided with track-circuit 
controlling devices, electromotive devices, 
circuits and circuit connections whereby the 
other set of car-wheels effects its operation 
and control, the arrangement being such that 
said signals are wholly independent of each 
other in their operation, substantially as de 
scribed. 

9. A railway system provided with sec 
tional track-circuit-closing-rails or conduc 
tors closely adjacent to each track-rail and a 
Series of home and distant signals arranged in 
pairs; together with sources of electrical en 
ergy, circuits and circuit connections be 
tween one set of sectional track-circuit-clos 
ing rails or conductors and the home signals 
and similar sources of electrical energy, cir 
cuits and circuit connections between the 
other sectional track-circuit-closing rails or 
conductors and the distant signals, whereby 
each signal is made independently operative 
when a car is standing upon or passing over 
the section, substantially as described. 

10. A railway system provided with track 
circuit-controlling rails or conductors yield 
ingly supported at intervals and separated 
from each other by intervals approximating 
the lengths of said rails; together with elec 
tromagnets and local sources of electrical en 
(rgy included in circuit therewith, said track 
circuit-controlling rails bcing located in close 
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proximity to the track-rails and effectually 
insulated therefron, substantially as de 
scribed. 

11. A railway system provided with track 
circuit-controlling rails or conductors located 
in an insulating-conduit and yieldingly sup 
ported in close proximity to the E. 
substantially as described. 

12. A railway system provided with a se 
ries of pairs of track-circuit-controlling rails : 
O' ideo located in an insulating con 
duit and connected each to an insulated con 
ductor located also in said conduit and in 
cluding in circuit a source of electrical energy 
and an electromagnet, said circuit-closing 
rails or conductors being separated at inter 
vals by spaces approximating their lengths 
and the insulated conductors inclosed in in 
termediate continuations of the conduit, sub 
stantially as described. 

13. A railway system provided with insu 
lated electrical conductors located in a con 
duit closely adjacent to the track-rails and 
connected to an electromagnet and a source 
of electrical energy; in combination with 
pairs of sectional track-circuit-controlling 
rails or conductors included in the same con 
duit and connected through a flexible wall 
with a yieldingly-supported stringer closely 
adjacent to one of the track-rails; together 
with means operatively controlled by the 
before - mentioned electromagnet Substan 
tially as described. 

14. A railway system provided with a 
power-house dynamo, an insulated current 
feeder connected to one pole thereof, the 
other pole being connected to one or both of 
the track-rails; in combination with a series 
of sectional third rails; a series of sectional 
track - circuit-controlling rails or conductors 
adapted to be actuated by the wheels of the 
cars and electrically connected to a corre 
sponding series of insulated conductors each 
inchuding in circuit a local source of elec 
trical energy and a switching - electromag 
net; the current-feeder and the insulated 
conductors being" inclosed in a conduit lo 
cated in close proximity to the track-rails, 
st bstantially as described. 

15. In a railway sigual system a line of 
track-rails and a circuit - controlling rail or 
conduct or closely adjacent to each track 
rail; it combination with independent sig 
nals anti electrical circuit connections so ar 
ranged that the car-wheels () in one side of a 
car or train actuate one sigrisl and those 
upon the other side thereof, the other signal, 
substantially as described. 

16... lone' and distant senaphores pro 
vided with means for holding the former in a 
position transverse to the track and the lat 
tier at an angle theret (), and so arranged that 
when both are set, the one or danger and the 
other for cation, the first-nailed senaphore 
will hang vertically and the other transverse 
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thereto with their exposed ends adjacent to 
each other or overlapping, substantially as 
described. 

17. Home and distant Semaphores pivot 
ally supported and provided with means for dig them, when displayed respectively 
at danger and caution, to appear in view one 
in a vertical and the other in a transverse po sition, substantially as described. 

18. Home and distant semaphores pivot 
ally supported and normally concealed in a 
housing, said semaphores being provided 
each with means for locking it against a con 
stantly-acting force, as gravity, the home 
semaphore when released being adapted to 
hang vertically and the distant semaphore 
when released to hang transversely, whereby 
an unmistakable individual indication of the 
nature of the semaphore is had, substantially 
as described. 
19.A semaphore adapted to be held in a definite position against a constantly-acting 

force by means electromagnetically con 
trolled; in combination with additional 
means also electromagnetically controlled in 
the same direction as the first-named means 
and controlled in its movement in a reverse 
direction by an independent force, said addi 
tional means being for the purpose of assur 
ing the release of the semaphore when the 
controlling-current is interrupted, substan 
tially as described. 

20. A semaphore provided with electro 
magnetically-controlled means for locking 
it in a definite position against a constantly 
acting force; in combination with additional 
means also electromagnetically controlled in 
the same direction as the first-named means 
and in a reverse direction by an independent 
force for the purpose of imparting to the 
locking means a releasing blow when the 
current-flow is interrupted to the controlling 
electromagnet, substantially as described. 

21. A semaphore adapted to be held in a 
definite position against the force of gravity 
by electromagnetically-controlled means and 
additional means controlled by the same 
magnet for assuring the release of the sema 
phore when the controlling-current is inter 
rupted, substantially as described. 

22. A semaphore operatively connected to 
a motive device for raising it to a definite po 
sition against the force of gravity; in combi 
nation with electromagnetically-controlled 
means for maintaining said semaphore in its 
raised position; together with additional 
means electromagnetically controlled in the 
same direction as the first-named means and 
in a reverse direction by an independent 
force for assuring the release of the sema 
phore when the controlling-current is inter 
rupted, substantially as described. 

23. A semaphore supported by a rotary 
shaft operatively connected to the armature 
of an electric motor; in combination with 
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electromagnetically-controllied locking means ed to signals, the insulated surfaces of all of 
for holding said semaphore in a definite po 
sition against the force of gravity; together 
with additional means for assuring the release 
of the locking means when the controlling 
current is interrupted, said additional means 
being electromagnetically controlled in the 
same direction as the locking means and in a 
reverse direction by an independent source 
of energy, substantially as described. 

24. A semaphore operatively connected 
with a motive device for rotating it to a defi 
nite position against the force of gravity; in 
combination with an electromagnet having a 
locking armature-lever provided with a lock 
Ing-detent and means for preventing the lock 
ing action of the detent until the part to be 
locked has been moved or rotated a definite 
distance past its final or ultimate locked po 
sition, substantially as described. 

25. A semaphore operatively connected to 
the armature of an electric motor; in combi 
nation with an electromagnetic locking de 
vice having an armature-lever provided with 
a detent for locking the semaphore in a defi 
nite position against the action of a con 
stantly-acting force, as gravity; together 
with means for preventing such locking ac 
tion until the part to be locked has been 
moved or rotated past, its final or locked pc 
sition, and a circuit-interrupting device car 
ried or operated by the locking armature-le 
ver, the arrangement being such that when 
the locking action is finally effected the mo 
tor-circuit is broken, substantially as de 
scribed. 

26. A railway system embracing track 
rails bonded or interconnected together throughout the entire system and electrically 
connected to earth; in combination with a se 
ries of insulated conductors having their in 
sulated surfaces also electrically connected 
to earth, whereby the system is protected 
from the evil effects of statical electricity, 
substantially as described. 27. A railway system embracing track 
rails bonded together throughout the entire 
system and connected to one pole of a power 
house generator; in contination with insii 
lated conciuctors inbracing the current 
feeder and signaling-circuits having their in 
sulated surfaces electrically connected 
earth, the track-rails also being connected {.{ } 
earth, whereby the system is protected fron 
the evil effects of stilitical electricity, sh 
stantially as described. 28. A railway system embracing track 
rails alectrically connected together thi's gi 
out the entire syster and to earth; 8 power 
house dyna:no or generator having one poie 
connected to the track-rails and its fraine 
connected also to earth; an insulated (lar 
rent-feeder connected to the other pole of the 
power...house generator and a series of insti 
IAE signaling-circuits 'operatively contiet:t- 

inatically-conti 

Said conductors being connected to earth, 
whereby the system is protected from the evil 
effects of statical electricity, substantially as 
described, 

29. A reilway system embracing track 
rails electrically connected together and to 
earth; a Series of signals supported by signal 
posts also electrically connected to earth; 
and a series of insuiated signaling-circuits io 
cated substantially in the plane of the track 
rails, the insulated surfaces of the conduc 
tors being also electrically connected to 
earth, whereby the entire system is protected 
from the evil effects of statical electricity, 
substantially as described. 

30. A railway syster embracing a pair of 
track-rails electrically connected together 
throughout the system and electrically con 
nected with metal ties at definite distances 
corresponding to the lengths of the signaling 
circuits, said ties being connected electrically 
to. earth; in combination with signal-posts 
electrically connected to the metal ties; to 
gether with insulated signaling-circuits lo 
cated Substantially in the same place as the 
track-rails, whereby the entire system is ef 
fectually protected from the evil effects of 
statical electricity, substantially as described. 

31. A railway system embracing a pair of 
black-rails electrically connected together 
and to earth; in combination with a series of 
insulsted signaling-conductors located closely 
adjacent to the track-rails; together with 8, 
series of signals included in circuit therewith 
and supported at visible points above the 
level of the track, the supports for said signals 
being also alectrically connected to earth, 
whereby the entire system is effectually pro 
tected from the evil effects of atmospherie : 
electricity, substantially as described. 

32, in a railway system one or more Seima 
phores provided with an electric motor of 
motors for controlling the movement thereof; 
in corabination with one or more local bat 
teries and heating means for preventing the 

| batteries and the cornmilitators of the notors 
from freezing; together with all tonnatically 
controlled means for effecting the aperation 
of said heating means when the temperatur 
approximates freezing-point, Substantially as 
described. 

33. A railway.-signal operatively connected 
with the arrature of an electric notor; in 
contination with heating nea is aid auto 

!ed means for effecting the 
operation of said heating means when the temperature approximates freezing-point, 
whereby the commutators are prevented from 
freezing, substantially as described. 

34. A railway-signal having inclosed oper 
ating mechanism and heating means for dis 
sipating condensed moisture upon the oper 
a five or controlling parts; in combination 
'yith resins controlled by the presence of 
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moisture within the inclosure for automatic 
ally effecting the operation of said heating 
means, substantially as described. 

35. A railway-signal embracing a signal 
box provided with double transparent win 
dows inclosing a volume of air between them; 
in combination with a rotary electric motor 
having its armature operatively connected to 
the signal and a lamp all wholly inclosed with 
in the box, stubstantially as described. 

36. A railway-signal embracing a signal 
box provided with double transparentwin 
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dows inclosing a volume of air between them; 
a lamp and a rotary electric motor having its 
armature operatively connected to the signal 
and also inclosed within said box; said signal 
being located wholly without the box, where 
by condensed moisture upon the windows is 
prevented and the freezing of the commuta 
tors of the motor avoided, substantially as 
described. 

37. A railway-signal embracing a signal 
box provided with double transparent win 
dows separated from each other by a transpa 
rent medium which is a relatively poor con 
ductor of heat; in combination with a lamp 
and a source of electrical energy, as a battery, 
adapted to be effected by the heat generated 
by the lanp, substantially as described. 

38. A railway-signal embracing a Sema 
phore, a signal-box inclosing a rotary electric 
motor having its armature operatively con 
nected to said semaphore; in combination 
with a lamp also inclosed in said box, the lat 
ter being provided with double transparent 
windows separated from each other by a trans 
parent medium and all so arranged that both 
the heat and the light of the lamp are utilized, 
substantially as described. 

39. A railway-signal embracing a sema 
phore provided with a colored lens, inclosed 
operating mechanism, and a lamp also wholly 
inclosed; in combination with E. trans 
parent windows separated from each other 
by a transparent medium which is a rela 
tively poor conductor of heat, said windows 
being in alinement with the light-giving por 
tion of the lamp and the colored lens when 
the semaphore is in its abnormal position, 
substantially as described. 

40. A railway-signal embracing a sema 
phore operatively connected with mechan 
ism wholly inclosed in a signal-box; in com 
bination with double transparent windows 
for the box separated from each other by a 
transparent medium which is a relatively 
poor conductor of heat, and a source of light 
and heat also inclosed in said signal-box, 
whereby the operative parts of the lechan 
isn are protected from the evil effects of 
moisture and 'old and the light-rays are 
never interfered with by frost or ice, sub 
stantially as described. 

41. In a railway system a home and a dis 
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tant Semaphore pivotally supported and 
adapted when released, the one to hang ver 
tically and the other transversely with their 
free ends overlapping; in combination with a car provided with a safety appliance having 
an operating-arm the free end of which ex 
tends into the path of the end of either of 
said semaphores when released, substan 
tially as described. 

42. A railway-signal embracing a signal 
lamp, a signal-box which wholly incloses said 
lamp, said box having a transparent window 
for permitting the passage of rays of light 
therethrough from the lamp, and means for 
preventing the condensation of moisture 
upon said window, substantially as described. 

43. A railway-signal embracing a signal 
arm carrying a colored lens or glass; means 
for rotating said arm; in combination with a 
signal-lamp, the rotating means and the lamp 
being wholly inclosed within a signal-box 
for preventing the condensation of moisture, 
substantially as described. 

44. In a railway system a current-feeder 
extending over the route and operatively 
connected to a power-house generator; a se 
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provided with a double transparent window . 

ries of signals provided each with a rotary 
electric motor and means for connecting it 
to said current-feeder and disconnecting it 
from the same; in combination with release 
mechanism for the signals embracing con 
frolling-electromagnets included in a local 
circuits operatively controlled by a car or 
vehicle as it passes over the route, substan tially as described. 

45. In a railway system a series of home 
and distant signals and automatic-stop mech 
anism carried by a car or vehicle, said stop 
mechanism being connected to a source of 
power which drives the car and adapted to 
be automatically actuated when either a 
home or a distant signal is released, substan 
tially as described. 

46. In a railway system a power-house 
generator operatively connected to a current 
feeder extending over the route; a single Se: 
ries of sectional third rails or conductors and 
electromagnetic switching devices one only 
for each sectional third rail or conductor for 
connecting the same to and disconnecting 
them fron the current feeder or main; a se 
ries of electrically-controlled signals, one for 
each sectional third rail or conductor, and 
circuits and circuit-controlling contacts SO 
arranged with relation to the armatures of the electromagnetic switching devices, the 
sectional third rails and the signals, that 
when any one of said armatures is in one po 
sition the current-feeder is connected to the 
corresponding sectional third rail or conduct tor and the signal displayed at danger, and 
when in a reverse position the signal is dis. 
played at safety and the sectional third rail 
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disconnected from the feeder, Substantially their motors out of circuit and each signal 65 
as described. 

47. In a railway system a main source of 
electical energy, as a dynamo-electric ma 
chine; a current-feeder extending therefrom 
over the route or a portion thereof; a series of 
signals, such as semaphores, operatively con 
nected each with an electric motor for mov 
ing it in One direction, and a constant oppos 
ing source of energy for moving it in a reverse 
direction; in combination with a local source 
of electrical energy for each signal wholly in 
dependent of or disconnected from the main 
Source of electrical energy and including in 
its circuit a controlling-electromagnet for the 
signal; together with branch circuits from 
the current-feeder to the motors and circuit 
interrupting devices therefor, the arrange 
ment being such that all of the motors are 
normally disconnected from the feeder and 
the signals held at safety, each by its own 
control-magnet, the presence of a car on any 
section releasing the corresponding signal 
and allowing the constant force to set it at 
danger, substantially as described. 

48. In an electric-railway system a power 
house generator; a current-feeder extending 
therefrom over the route or a portion thereof; 
a series of sectional third rails or conductors 
for conveying current to the motors on the 
cars; a series of switching-electromagnets, 
one for each sectional conductor and a local 
source of electrical E. for each switch 
magnet; a series of signals, one for each sec 
tion, and an electric motor for each signal; a 
series of branch circuits from the feeder to 
the corresponding switches controlled by the 
switching-electromagnets, said switches hav 
ing connection when in one position with the 
signal-motors and when in a reverse position 
with the corresponding sectional third rails, 
each signal being provided with a local 
source of energy which opposes the action of 
its motor, a circuit-interrupting device and a 
control-magnet; all so arranged that the 
main source of electrical energy is utilized for 
propelling the cars and for setting the signals 
to safety, and the local sources of electrical 
energy used for moving the switches and con 
trolling the signals, whereby fluctuations in 
the working current cannot effect the opera 
tion of the signals when set to safety, sub 
stantially as described. 

49. In a railway system a main source of 
current-supply; a series of signals operatively 
connected each with an electric motor having 
a multiple branch circuit connection with 
said source of current-supply; in combina 
tion with a local source of current-supply for 
each signal and a control-magnet in circuit 
therewith; together with circuit-interrupting 
devices for the main circuit, and circuits and 
circuit connections whereby normally all of 

held by its control-magnet against a con 
stantly-acting force, substantially as de 
scribed. - 

50. In a railway system an automatic 
train-control or safety appliance carried by a 
car and adapted to disconnect the propelling 
motor from the source, of power which pro 
pels said car; in combination with a stop de 
vice or trip actuated in one direction by an 
applied source of power and in a reverse di 
rection by a constantly-acting source of en 
ergy; together with an independent source of 
energy for holding said stop device normally 
out of action with the train-control device 
and against the constantly-acting Source of 
energy, the first-named applied source being 
normally disconnected from the stop device 
or trip, substantially as described. 

51. A train-control or safety appliance car 
ried by a car or train for effecting the auto 
matic stoppage thereof; in combination with 
a stop device or trip for actuating said appli 
ance, said stop device being actuated in one 
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direction by an applied source of power and 
in a reverse direction by gravity; together 
with locking or holding means therefor con 
trolled by an independent source of energy 
and all so arranged that the applied source of 
power is disconnected from the stop device 
when it is set in its normal or inoperative po 
sition with relation to the train-control or 
safety appliances of all cars or trains, sub 
stantially as described. w - 

52. In a safety system of railways a train 
control or safety appliance; a stop device or 
trip therefor adapted to be moved in one di 
rection by a source of power and in a reverse 
direction by gravity; in combination with 
means controlled by an additional source of 
power for disconnecting the first-named 
source of power from the stop device or trip 
and for normally holding the trip out of ac 
tion with the train-control appliance; to 
gether with means controlled by a car for re 
leasing the stop or trip so that it will fall by 
the action of gravity, substantially as de 
scribed. 

53. In a safety system of railways a train 
control or safety appliance; a stop device or 
trip provided RE electromagnetic means 
for holding it out of the path of said safety 
appliance and adapted to fall by the force of 
gravity into the path thereof, when released; 
in combination with means electromagnetic 
ally controlled for positively assuring said re 
lease, substantially as described. 

54. An electromagnetically-controlled stop 
device or trip for actuating a safety appli 
ance carried a car, said stop device being 
normally magnetically held out of action 
with the safety appliance and against the 
force of gravity and provided with means 

the signals are set in a definite position with controlled by the holding ineans for in part 
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ing a releasing-blow to said holding means when the controlling-magnet therefor is de- Io 
when demagnetized, substantially as de-magnetized, substantially as described. 
scribed. In testimony whereof I have signed my 

55. A stop device or trip for actuating a name to this specification in the presence of 
5 train-control device embracing electromag- two subscribing witnesses. 

netic means which normally holds it out of 8 NES J. KINTNER. 
operation with the train-control device; in Witnesses: - 
combination with magnetically-controlled M. TURNER, 
means for surely releasing the stop device M. F. KEATING. 


