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UNITED STATES PATENT OFFICE. 
THOMAS C. MLAsoN, OF Los ANGELES, CALIFORNIA, ASSIGNOR. To MECHANICAL & 

ELECTRICAIL APPLIANCES COMPANY, INCORPORATED, OF CARsoN CITY, NEVADA. 

APPARATUS FOR PREVENTING COLLISIONS ON RAILWAYS. 

937,377. Specification of Letters Patent. Patented Oct. 19, 1909. 
Application filed February 24, 1908. - Serial No. 417,694. 

To all whom, it may concern: 
Be it known that I, THOMAS C. MAsoN, of 

the city of Los Angeles, in the county of Los 
Angeles and State of California, have in 
Vented new or Improved Apparatus for Pre 
venting Collisions on Railways, of which the 
following is a full, clear, and exact specifi 
cation, reference being had to the accom 
panying drawings, and to the letters and 
figures marked thereon. 
My Said invention which relates to rap 

paratus or means for preventing collisions 
on railways operated by steam locomotive 
engines, performs its functions by establish 
ing certain electrical connections between two 
locomotive engines approaching each other 
upon the same railway track, and at a pre 
determined minimum distance from each 
other, and in such manner that the elec 
trical apparatus or means carried by each of 
such locomotive engines operates to close the 
throttle valves of both the locomotive engines, 
thereby cutting off the flow of steam from 
the boiler of each locomotive engine, and 
stopping the operating action of the steam 
upon the pistons in the cylinders of both of 
such locomotive engines, thereby bringing 
the engines when traveling either alone, or 
with trains attached thereto, to a stop or 
standstill. N 

The electric current used for the purposes 
of this invention is generated either by pri 
mary or secondary batteries, or by a dynamo 
carried upon each of the locomotive engines, 
and transmitted from the electrical appa 
ratus upon one of the engines to the electri 
cal apparatus on the other of the engines by 
means of an insulated third rail. In this 
third rail is a series of breaks for electrically 
disconnecting portions of said third rail ar 
ranged as hereinafter described. 

In operation the current is taken from the 
source of supply or generation thereof upon 
one locomotive engine at a time and always 
from the locomotive engine approaching 
from a constant predetermined direction. 
The current is delivered to, and received 

from the third rail by means of trolleys car 
ried by locomotive engines as hereinafter de 
scribed. » 

Upon the annexed drawings Figure 1, is a 
side elevation of part of a locomotive engine showing the device constituting my inven 

tion as applied thereto. Fig. 2, is a plan of 
the same corresponding to Fig.1. Fig. 3, is 
a side elevation of part of the device drawn 
upon a larger scale than in Figs. 1, and 2, 
and shown as detached from the locomotive 
engine. Fig. 4, is a plan of the trolleys with 
their carrying frame, and portions of the 
axles of the locomotive engine. Fig. 5, is 
a diagrammatic plan illustrating two loco 
motive engines. approaching one another 
from opposite directions (showing the direc 
tion of the electrical current.) Fig. 6, is a 
diagrammatic plan on a Smaller scale than 
in Fig. 5, of a portion of railway track and 
third raill as used according to my inven 
tion, and illustrating a series of breaks and 
laps in the third rail. Fig. 7, is a diagram 
illustrating in detail the part of the electric 
current between two locomotive engines 
equipped with the safety device or apparatus 
constituting my invention. Fig. 8, is a plan 
of the electro-magnets and adjuncts. Fig. 
9, is a side elevation of the electro-magnets 
and adjuncts, the lower portion of the carry 
ing bracket being broken away. Fig. 10, is 
an end elevation of the electro-magnets and 
adjuncts, the upper portions being broken 
away. 

12, is an end elevation of the bracket carry 
ing the electro-magnets. 

In Figs. 1, and 2, the part marked A, is a - 
portion of a locomotive engine having the 
steam dome A, and wherein also the parts 
marked B, represent a portion of the frame 
of the engine. 
The driving axles are marked C, and C'', 

and the axle boxes ID, and D", and the cab is 
marked E. The driving wheels being 
marked Dº, and Dº, the outer rails D“, and 
Dº, and the third rail Dº. 
The throttle valve F, may be of any well 

known construction as shown in Fig. 1, 
which is there represented as consisting of 
an upper and a lower circular or disk por 
tion F", and Fº, respectively, connected by 
a stem. Each of the parts F’, and Fº, when 
the valve F, is closed, rest upon the seats G", 
and Gº, of the throttle box G, and when so 
closed shut off the steam from the steam 
chest, cylinders, slide valves and pistons of 
the focomotive engines. -- 
The upper portion F", of the throttle : 

Fig. 11, is a side elevation of the 
bracket carrying the electro-magnets. Fig. 
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valve F, being of larger area than the lower y stood that these parts do not constitute any 
portion Fº, the valve F, is normally held | portion of my invention. 
closed by the pressure of the steam upon a My safety device consists of the bell 
surface equal to the difference between the i crank lever Hº, having a long arm H1, and 
two areas of the upper and lower portions | a short arm Hºº, engaging with an upwardly 
F’, and Fº, less the area of the cross section | extending lug Hº*, upon the latch Hº, where 
of the throttle rod Fº, added to the weight | by when the arm Hill, is pressed toward the 
of the valve and Some of its adjuncts. i throttle lever H, the latch H, is drawn out In the apparatus constituting my inven- ? of engagement with the quadrant teeth Hº. 
tion as shown upon the drawings, the throt- || ... In my device there is also the yoke I, hay 
tle valve F, is attached to a stèm Fº, pivot- || ing a slot I", which is adapted to fit loosely 
ally connected to the bell-crank F+. The | over the throttle-lever H, the slot being of 
opposite arm of said bell crank F“, being | such a length that when the yoke is in the 
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connected to the horizontal throttle rod Fº, | position shown in Fig. 3, the lever H, may be 
which passes out in rear of the dome A, | moved into a position corresponding to the 
through the pipe Aº, provided with a stuff. || full open or closed position of the throttle 
ing box Aº, and gland A“, at the outer end || valve F. The yoke I, is provided at one end 
thereof, as shown in Figs. 1, and 2. with a guide portion Iº, of circular or other 
Upon the bracket A", there is a rocking | suitable cross section, and at its opposite end 

arm Aº, pivoted upon a fixed fulcrum Aº, at || with a similar but longer portion Iº, to the 
one end. At the other end of the rocking || extremity of which a block J, is attached, by 
arm. A°, is a movable fulcrum A*, upon || the pin J”. The block J, is provided with a 
which one end of the throttle lever H, is || lip Jº, at its extremity, and a wedge-shaped 
pivoted. At a short distance from the full- || portion J°, below. Mounted upon the boiler 
crum A°, the throttle lever H, is pivotally || A, are the guides K, and IK”, having feet Kº, 
connected at Aº, with the outer end of the || Kºº, enabling them to be attached to the boiler 
horizontal throttle rod Fº, which is here || A, by bolts or rivets passing through holes K“. 
provided with, a locking device Such as the Between the faces Kº, of the guide IK”, and 
quadrant Hº, having teeth Hº, upon its || of the block J, is interposed a spring L, 
periphery, normally held in engagement | which is shown extended in Figs. 1, and 2, 
with the latch Hº, which is forced between | and compressed in Fig. 3, and which nor 
the teeth Hº, of the quadrant Hº, by the | mally serves to hold the face I4, of the yoke 
spring Hº, upon the lever H. The latch H“, || II, in contact with the guide IK”. Pivoted 
at its outer end is pivotally connected at H", | upon a bracket M, attached to the boiler A, 
to an arm Hº, whose opposite end is pivoted | is a lever or trip M", provided upon oppo 
at Hº, to the latch-trip Hº, which is pivoted || site sides of its fulcrum with a short portion 
at Hº, upon the lever H. Mº, adapted to engage with the block J, and 

In the position shown in Figs. 1, and 2, | a long portion Mº, adapted to be struck by 
wherein the center line of the lever H, co- i a hammer N, mounted upon an armature N", 
incides with the line a-i-y, the throtte-valve | capable of attraction by the electro-magnet 
F, is held closed. When it is required to || O, and hereinafter more fully described. 
start the engine by opening the throttle- || Upon two of the locomotive axles C, C', 
valve F, the latch-trip Hº, is grasped and | and held in a central position othereon by 
pressed toward the lever H, and through || means of the collars D7, Dº, rigidly attached 
the arm Hº, withdraws the latch H+, from | to the axles, Fig. 4, is a trolley carrying 
engagement with the toothed quadrant Hº. || frame P, having bearings P", Pº, with caps 
The lever H, is then moved outwardly upon i Pº, Pº“, respectively, attached to each, and to 
the fulcrum A8, and when its center line | the frame P, by bolts Pº, Pº. A crossbar 
coincides with the line av--2, Fig. 2, then the || Pºlº, Figs. 1, and 4, with depending ends Pº, 
throttle is opened to the full extent. Varia- || Pº, is attached to the frame IP, by the bolts 
tion in the position of the lever H, between || P1, Pºiº, but insulated therefrom by the 
these extremes, results in a proportionate | washers P1*, P1“. The ends P8, Pº, of the 
lesser i degree of opening of the throttle- || crossbar Pºlº, are further provided with de 
valve F. | pending stops Pº, Piº. Pivotally connected 
A movement of the throttle lever H, in || to the ends P8, Pº, their downward motion 

the direction of the arrow (Fig. 2) serves || limited by the stops Pº, Piº, are the trolley 
to open, and a movement, in the opposite || bars Q, Q’, provided with forkedends, 
direction serves to close the throttle-valve || (sometimes designated trolley harps) Qº, Q“, 
F, and by varying the extent of these move- i in which are journaled the axles Qº, Qº, of 
ments the quantity of steam passing through , the flanged trolley wheels Q", Q°. The piv 
the throttle-valve is adjusted. oted ends of the trolley bars Q, Q’, are held 
The foregoing description of the drawings | in place in the ends Pº, Pº, of the bar Piº, by 

relates to parts of the apparatus which I i washers Qº, Qº, and pins Q1, Q1º. The 
use for being operated, and it is to be under- ' electro-magnets O, O", Figs. 1, 2, 8, 9, and 
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10, are placed side by side, and the winding 
consists of two insulated wires Oº, Oº, shown 
in Fig. 7, simultaneously wound upon the 
core Oº, then upon the core Oº, the cores O“, 
and Oº, consisting each of the usual bundle 
of soft iron wiresp. The up 
ends of the cores O*, and Oº, are held by the 
blockS of insulating material R, R', respec 
tively. The coils as a whole are attached by 
bolts R”, Rº, to the bracket S, separately 
shown on a Smaller scale in Figs. 11, and 12. 
The bracket consists of a vertical portion 
S, an integral horizontal upper portion S’, 
and an attached horizontal portion Sº. (The 
specific construction of the bracket may, 
however, be varied.) As shown in the draw 
ings the bracket S, is provided at the base 
with a foot Sº, to admit of its attachment by 
bolts to the boiler A. The bracket is further 
provided with a projecting lug Sº, Fig. 11, 
to which is attached the binding-post R4, by 
a threaded end r, and nut rº”, but insulated 
therefrom by the thimble rº, and washer rº. 
To the binding-post Rºº, below, and midway 
between the vertical axes of the coils, is at 
tached the armature N'", consisting of the 
Spring r“, the body portion rº, the hammer 
end N, and the cross-bar m’, which latter 
spans the lower ends of the cores O4, O°. A 
contact spring nº, is rigidly attached by braz 
ing or otherwise, to the armature N“, and be 
low it and insulated therefrom, and from the 
armature N", by the washers ríº, and rº", is 
another contact spring nº, attached to the 
armature by the bolt r8, to which is also at 
tached the wire rºº, which is connected to the 
binding-post rºlº, and thence to the trolley 
bar Q. The binding-post riº, is connected to 
the bracket S, by the Screw, portion rº11, and 
nut F1º. The springs nº, andnº, respectively, 
make contact with the binding-posts nº, nº, 
which are connected to the bracket S, by nuts 
nº, nº, and insulated therefrom by the insu 
lating washers nº, nº. W M 
For the sake of graphical clearness in the 

diagram Fig. 7, the electro-magnets O, O”, 
are shown in a plane at right angles to that 
in which they are shown in Figs. 1, and 2, 
and the trolley arms Q, and Q1, of each 
locomotive engine are shown one above the 
other, instead of side by side. The portion 
of the diagram Fig. 7, to the right of the 
vertical center line a—b represents the elec 
trical equipment of a locomotive engine ap 
proaching from a given direction, and the 
portion to the left of the center line a-b, 
the similar equipment of a locomotive engine 
approaching from the opposite direction. 
The third rail Fig. 6, through which the 
electric current passes from one locomotive ! 
to the other; consists of a series of sections 
Dº, placed parallel to, and distant from one 
of the rails as D“, about one fourth of the 
distance between the centers of the rails D“, 
Dº, in line about half a mile apart, and a 

per and lower | 

second Series of sections Dº, placed close to 
the front, overlapping them, and spanning 
the Spaces between them. The sections Dº, 
Dº, of the third rail are insulated from one 
another and from the ground. 

In Fig. 7, the source of the electric current 
is indicated as a battery T, and the wires in 
the closed circuit through which the current 
is passing are indicated by heavy lines, and 
those in the open circuit, by light lines. 
When the oppositely connected trolley 
Wheels Q, Q', upon the two locomotives are 
simultaneously resting upon the same in 
dividual section of Dº, or D7, of the third 
rail, the Safety devices become operative. 
The path of the electric current is from right 
to left of the diagram Fig. 7, from the bat 
tery T, it passes in the direction of the ar 
rows through the wire Oº, through its 
Several convolutions, around the magnet 
cores Oº, Oº, in succession, to the binding 
post, nº, thence through the contact spring 
nº, the armature N’, the connection R*, the 
wire yº18, the trolley Q", to the third raill Dº, 
thence to the opposite locomotive at the left 
of Fig. 7, through the trolley wheel Q, wire riº, 
through the contact spring nº, (which is in 
sulated from the armature N.) through the 
binding-post nº, the wire Oº, around the 
Famagnet cores O“, Oº, in succession, and be 
ing then grounded upon the locomotive, 
from thence it passes to the rails D“, to Dº, 
in the direction of the arrows through the 
conductor Dº, to the other pole of the oper 
ating battery T, upon the other locomotive. 
The current in its passage around the cores 
O“, Oº, magnetizes them and causes them to 
attract the armatures Nº", against the re 
siliency of their springs ríº. 

In order that the throttle valves upon 
both of the locomotives may be closed by the 
passage of the electric current through the 
System comprised by the two locomotives, 
the railroad track, and the third rail; the 
throttle-valve F, upon each of the engines, is 
opened to the full extent by the movement 
of the throttle lever H, in the direction of 
the curved arrow in Fig. 2. The position of 
the throttle lever H, in the slot I”, of the 
yoke I, and of the bell-crank arm H1, are 
indicated by dotted lines in Fig. 3, the bell 
crank arm H-1, bearing against the inside 
face H14, of the yoke I. The lever H, is 
also shown in cross section in full lines in its 
position in the slot I", corresponding to the 
closed position of the throttle-valve F. 
When the yoke I, is placed in the position 

shown in Fig. 3, the spring Lu, is compressed 
between the face Kº, of the guide K", and 
the block J. The parts are then held in the 
relative positions shown in Fig. 3, by the 
arm Mº, of the trip lever M", engaging with 
the notch in the block J, beneath the lip Jº. 
When the electrical circuit is completed 

between the two locomotives, the following 
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action takes place on both locomotives; the 
electro-magnets attract the armature N", its 
hammer end N, striking upon the longer 
arm Mº, of the lever M", and releasing its 
opposite and shorter end Mº, from engage 
ment with the block J, which immediately 
Springs back under the expansion of the 
spring Lu, drawing with it the yoke H, whose 
inner face Hº, strikes the arm H 11, of the 
bell-crank Hº, thus withdrawing the latch 
H“, from engagement with the quadrant Hº, 
and releasing and carrying with it, the 
throttle lever H, to the position shówn in 
Fig.2, thus closing the throttle valve F. 

After the parts of the throttle closing de 
vice have been placed in the position shown in 
Fig. 3, the throttle lever may be operated by 
hand between the limits of its motion in the 
slot I”; and the closing device is equally ef 
fective when the throttle valve F, is only 
partly open. 

In order to insure the effectiveness of the 
hammer N, upon the lever Mº, the hammer 
N, is made to undergo a series of rapid 
strokes or vibrations as the attraction of the 
magnets for the armature Nº", causes the con 
tàct springs nº, and nº, to break the electrical 
circuits by drawing them out of contact 
with the binding posts in“, nº, respectively, 
the contacts being remade by the reflex ac 
tion of the armature spring r“. 

It is to be understood that the apparatus 
or mechanism constituting my invention is 
wholly inoperative excepting when two loco 
motive engines approaching each other have 
one of the trolleys of each locomotive engine 
in contact with one and the same overlap 
ping section of the third rail of the railway 
hereinbefore described, whereby the circuit 
between the electrical apparatus on each lo 
comotive engine is placed in circuit with the 
electrical apparatus on the other locomotive, 
the apparatus being thereby operated to close 
the throttle-valve on both the locomotive en 
gines all in the manner hereinbefore set 
forth. 

I claim as my invention. 
1. In a locomotive engine adapted for 

traveling upon a third rail railway whose 
third rail is constructed of overlapping sec 
tions, the combination of a bell-crank lever 
pivoted upon the throttle lever, and adapted 
to engage the throttle lever latch, a yoke se 
cured to guide portions of different lengths, 
and having a central slot adapted to fit 
loosely over said throttle lever; guides for 
said guide-portions, a block secured to the 
longer of Said guide portions, and a spring 
between the adjacent faces of said block and 
one of said guides, whereby the throttle 
valve is normally held in a closed position, 
operating in the manner and for the pur 
poses substantially as set forth. 

2. In a locomotive engine adapted for 
traveling upon a third rail railway whose 
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third rail is constructed of overlapping sec 
tions, the combination of a bell-crank lever 
having arms of different lengths, pivoted 
upon the throttle lever and engaging the 
throttle lever latch; a yoke having a central 
slot adapted to fit loosely over the throttle 
lever and the longer arm of said bell-crank 
lever, exterior guide portions of different 
lengths upon said yoke, guides for said guide 
portions, a block secured to the longer of 
said guide portions and having a projecting 
lip and a depending wedge-shaped portion, 
a spring between the adjacent faces of said 
block and one of said guides, and a trip lever 
pivoted upon a bracket and adapted to en 
gage said block when the throttle valve is 
opened to the full extent and the spring is 
compressed, all constructed and operated in 
the manner substantially as specified. 

3. In a locomotive engine adapted for 
traveling upon a third rail railway whose 
third rail is constructed of overlapping sec 
tions, the combinatiom of a bell-crank lever 
pivoted upon the throttle lever, a yoke sur 
rounding the throttle lever and said bell 
Crank lever, guide, portions of said yoke, 
guides for said guide portions attached to 
the boiler, a block upon one of the guide por 
tions, a spring between said block and one 
of the guides, a trip-lever adapted to engage 
said block when the spring is compressed, 
and pivoted upon a bracket attached to the 
boiler; an electro - magnet carried by a 
bracket upon the boiler and provided with 
an armature having a hammer head adapted 
to release said trip-lever from engagement 
with i saidl block when an electric current is 
passed through the coils of the electro-mag 
net, in the manner and for the purposes sub 
stantially as specified. 

4. In a throttle closing device, the com 
bination of a yoke embracing the throttle 
lever and having a guide portion, a block 
attached thereto, a guide for said guide por 
tion, a spring between said block and said 
guide, a pivotally mounted trip-lever adapt 
ed to engage said block when the spring is 
compressed; an armature having a hammer 
|head adapted to strike said trip-lever andre 
lease Said spring when said armature is elec 
trically attracted, and means for attracting 
Said armature when two locomotives are ap 
proaching one another upon the same track, 
substantially as set forth. 

5. In a throttle closing device, the com 
bination of a yoke embracing the throttle 
lever, a guide portion upon the yoke, and 
passing through a guide, a block attached 
to the guide portion, a spring between the 
block and the guide adapted to close the 
throttle valve when said spring is released, 
and admitting of the valve being opened 
when the spring is compressed, a trip-lever 
engaging said block when said spring is 
compressed, an armature having a hammer 
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