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UNITED STATES

PATENT OFFICE.

BENJAMIN F. REX, OF ST. LOUIS, MISSOURIL

ELECTRIC RAILWAY-SIGNAL.

SPECIFICATION forming part of Letters Patent No. 518,511, dated April 17,1894,
Application filed March 4, 1892, - Serial No. 423,804, (Nomodel.)

To all whom it may concern.:

Beitknown that I, BENJAMIN F. REX, aciti-

zen of the United States, residing at the city of
St. Louis, in the State of Missouri, have in-
vented certain new and useful Improvements
in Electrie Railway-Signals, of which the fol-
lowing is'a specification. -

My invention relates to a block system and
its chief objects are, first, to provide means
by which, when a locomotive is about to.en-
ter an occupied block, the engineer in charge
of such locomotive will be warned of the fact
that the block is occupied before he reaches
it; second, toprovide means for notifying any
engineer whoselocomotive enters an ocenpied
block, that there is another locomotive on the
block, and continuning the warning until one
of the locomotives leaves the block, and, also
for notifying the engineersin charge of loco-
motives on a block whenever another loco-
motive enters it; and, third, toprovide means
by which warning of stoppages may be given.

In carrying out my invention I preferably
supply the locomotive of each train with an
electrie battery or dynamo,an automatic con-
tact breaker making and breaking contactat
intervals differing in each instrument from
all the others, and an electro magnetic alarm
bell, and I arrange a system of conductors in
such a way, that each alarm bell rings when-

- ever contact is made by the contact breaker
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on the same locomotive or other motor, ex-
cept when passing from one block to another,
and also rings whenever any -other contact
breaker upon alocomotiveon the same block,
makes contact between a break and make of
the one on the samelocomotive as the alarm,
so that when twolocomotivesare onthe same
block, each engineer will be warned of the
presence of the other engineer’s locomotive
by the increased rapidity and also usually,
the irregularity of the strokes of his own
alarm bell. I also preferably arrange a sta-
tionary electric alarm and an electric lamp
some distance out from each endof each block
close to the track of the railroad and so con-
nected with the main conduector of the block
thatthe passage of the current of electricity
through such conductor will cause thelamps
to send forth a flash of light each, and the
Dells to strike. The exact locations of said
signalsarenotessential; where used they may

be located directly at block terminations if
desired. 1 also preferably place a shield
back of each lamp so as to either ecolor the
rays passing through it or prevent the rays
which strike it from being seen by any one at
a distance on the block with which it is con-
nected.” Ipreferto markeach terminal point
of each block by a visible mark or sign. I
also prefer to use an arrangement by which
each engineer can readily increase the num-
ber of makes and breaks per minute of his
contact breaker and thus give warning when
he stops his engine or it breaks down.

The preferred forms of mechanism by
means of which I attain said objects are illus-
trated in the accompanying drawings, in
which—

Figure 1 is a side elevation of a portion of
a main conduetor such as runs through each
block. - Fig. 2 is a top view of a section of
the same conductor, an insulator and a metal-
lic connection between them. Fig. 3isa ver-
tical transverse section of the conductor in-
sulator and connection above mentioned on
line 3—3 of Fig. 2. - Fig. 4 is a top view of a
conductor crossing. Fig. 5 is a vertical see-
tion of the said crossing along the line 5—5
Fig. 4. Fig. 6 is a side elevation of two oppo-
site ends of two conduectors of adjoining
blocks, each end being grounded and twocon-
ductors being connected by a bridge of insu-
lating material. = Fig. 7is a similar view with-

out any intervening bridge between the eon--

ductors. Fig. 8 is a side elevation of two
trolleys designed for use in connection with
an overhead conductor. . Part of one of the
trolleys is shown in vertical longitudinal sec-
tion. Fig. 9,1is a side elevation of a pair of
trolleys designed for use in connection with
a conductor located between therails of a rail-
way near the ground. A housing for said
trolleys is shown in vertical longitudinal sec-
tion along the line 9—9 Fig. 11. Fig. 10 is a
front elevation of a trolley, showing the hous-
ing in vertical cross section along the line
10—10 Fig. 9. Fig.1l1is a horizontal section
on the line 11—11 of Fig. 9. Fig.12is a side
elevation of said housing.  Fig. 18 is a front
elevation of said housing. Fig. 14 is a hori-
zontal eross section of said housing along the
line.14—14 Fig. 9.  Fig. 15 is a modification,
in cross-section showing a method of con-
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necting the alarm and contact breaker here-
inafter mentioned, with the trolley where a
single trolley is used. Fig. 16 is a face view
of the dial of a contact breaker. TFig. 17 is
a central section of said dial. Fig.181is a sec-
tional view of said dial along the line 18—18
Fig. 16. Fig. 19 is a view of a number of
contact plates and portions of the rings to
which they are attached. Fig. 20 is a top
elevation of aswitech. Fig. 21 isa front eleva-
tion of an electro magnetic single tap alarm.
Fig. 22 is a diagrammatic view showing the
relations of a single set of the parts above
mentioned and the course followed by a cur-
rent of electricity issuing from the battery
there shown. TFig.231isaviewin perspective
showing a railway track at a point where two
blocks terminate, and also a post marking the
terminating point, two conductors running
between the rails and stationary signals con-
nected with said conductors. Fig. 24 isaside
elevation of a rear end of a locomotive and
the forward end of its tender, showing the
preferred location of parts of my apparatus
connected with the locomotive and designed
to move therewith. Fig. 25 is a side eleva-
tion of two locomotives with their tenders ap-
. proaching each other from oppositedirections,
on the same track and within the limits of
the same block.
A A A (Figs.1,2,3,4,5,6,7,9, 10,11,12,
13, 22, 23, 24, and 25) are conductors prefer-

_ ably located between the rails of a railroad.
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They are shown attached tosleepers and run-
ning with the track near the ground.

A road to which my system is applied is di-
The blocks may be of
any desired length. One mile is a suitable
length forablock. Iprefertomaketheblocks
of substantially uniform length but that
though desirableisnotessential. A conductor
(A or D) runs substantially from one end to
the other of each block. ,

In speaking of bloéks in my claims I do
not include spaces between main conductors.
The block conductors are insulated from each
other, they are also preferably insulated from
the ground except at the ends of blocks; their
ends may be either insulated or grounded.
Where stationary signals are used they are
preferably connected with the ground unless
a return wire is used. : :

A’ (Figs. 4 and 5) is a conductor, crossing
one of the conductors A.

a is an insulator of a common type.

o’ is a metallie support uniting a conductor
and insulator.

a? is a sleeper of a railway track.

a® is a pin one end of which is inserted in
the insulator which it supports and the other
in the sleeper beneath. -

ot at, &e., (Figs. 6,and 7,) ave grounded

ends of conductors.

o® o (Fig. 23) are extensions of conductors
A A designed to connect them with electric
alarms J* J* and electric lamps M M. The
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lamps and alarms are connected together by
suitable conductors not shown.

of a® are conductors connecting said alarms
and lamps with the ground.

@' is a post marking the opposing ends of
two adjoining blocks.

B (Figs. 4 and 5) is a conductor crossing.

b and b" are crossing tracks along which a
trolley may run on its rim.

b? b?, &ec., are thesides of tracks and are de-
signed to preventtirolleys from escapingthere-
from.

b® b8, &e., are insulators.

The conductors should be insulated from
eachothereitherinthe mannershownorother-
wise butit is not absolutelyessential that both
should beinsulated from the crossing. Where
the crossing is formed through out of insu-
lating material, separate insulators are of
course unnecessary. -The most essential part
of the crossing shown is the central part, the
tracks beyond arenot essential though useful.

C is a bridge which may be used to connect
conductors of adjoining blocks so as to make
a substantially continuous track for a trolley
or brush.

¢ isanuppersurfaceof insulating material.

¢’ is a support.

The form of said bridge may be varied in
many ways but should not be so constructed
as to conduct electricity from one block con-
ductor to another. The space between con-
duetors may be made so narrow as to make a
bridge unnecessary. Suchan arrangement is
shown in Fig. 7.

D (Fig. 8) is an overhead conductor sus-
pended over the track high enough above the
rails to permit trains to pass under it. It
may be used instead of a conductor running
near the ground. The rales as to insulation
are the same in both cases and the conductor
preferably extends from one end of its block
to the other whether it runsoverheador near
the ground. The erossing B, may be used in
connection with overhead conductors by sim-
ply turning it upside down.

d-is an insulator foran overhead conductor.

d’ is a metallic connection between the con-
ductor and insulator.

I B are trolleys which may be used in con-
nection with overhead conductors. They are
preferably located ou top of the cab of the
locomotive with which they .are connected.

e e are trolley wheels. e’ ¢ are stirrapsin
whieh said wheels are hung. e? ¢? are ‘rods
supporting said stirrupsand wheels. e?cdare
tubes into which said rods, ¢ ¢? telescope.

et i3 a spiral spring eonnected with the
lower end of the rod e* at one extremity and
the support e° at the other, Its function is
to press the trolley wheel firmly against the
conductor D and keep it normally in line
therewith.

¢® and ¢ are bases to which the trolleys E
and B’ are respectively attached. They are

preferably made of conducting material and
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insulated from the top of the locomotive cab.

e’ and ¢® are contact serews.

F F’ (Figs. 9, 10, 11, and 12) are forms of
trolleys deswned fo1 use in connection with
conductors running between the rails of a
railway track at about their level. ‘

J f are the trolley wheels. f’f’ are fsztljg2
are the pivots of said wheels. They inay be
rigidly attached to said wheels and so jour-
naled in the stirrups as to allow the wheels
lateral play as shown in Fig. 10, or the pivot
may be fixed and the wheel allowed to run
loose uponit. Onearrangementistheequiva-
lent of the other.

f2 f3 are spiral springs formed of conduct-
ing material. f* f* are pins to which said
springs have their upperends respectively at-
tached -and which play vertically -in their
sockets. * f% f* are vertical slots in said pins.

J® (Figs. 9 and 10) is a part supporting said

trolleys. . In the construction shown it is
formed of insulating material but as will be
obvious the special method of insulating the
path of the current through the trolley is im-
material. f7 f7 are horizontal pins passing
through the slots /* f* in said pins f* f* and
preventing said pins from revolving.

f®and f? (Figs. 9, 10, and 15) are brushes
making contact with the pins f* f*of the trol-
leys F and E’ respectively. - Said brushes are
attached to the support /¢ (Figs. 9, 10,14 and

f9 is a conductor lea,dln(r from the

brush f? to a switch.

f'is a conductor leading to a 1e51btance
coil interposed between it and an electro mag-
netic alarm.

In. the arrangement shown in Figs. 9 'md
10 the conductors FY2and f1 lead to brushes

f®and f° respectively. In the modification

illustrated by Fig. 15 in which a single trol-
ley is used both wires connect with the same
brush.:

g (Figs. 9, 10,11,12,13, 14, and 15) is a hous-
ing designed to protect the trolleys.” Itispref-
erably attached to the front truck of the ten-
der as shown in Figs. 12, 13 and 22, but may
be attached together with the trolleys con-
tained therein, to the locomotive truck in-
stead 1ts exact location not being material,
g’ ¢’ ¢’ g’ are pivots upon which bxushes at-
tached tothesaid housingswing. ¢*g*g*g*are
the brushes pivoted to sand housmw They
swing outward and are designed to sweep the
conductor free from snow and other obstruc-
tions. - -

H (Figs. 16,17, and 18) is the dial of the con-
tact breaker Wthh I prefer to use.

h and B’ (Figs. 16, 17, and 19) are rings
formed of condueting material. They are in-
sulated from each other.

- W12, &e., (Figs. 18, and 19) are contact plates

' attached to the ring /.

%5

R h3, &e., are contact plates attached to the
inner ring ho R (Figs. 16, 17 and 18) is in-
sulating material in which said contact plates
are set, It comes up flush with the ounter sur-

faces of said plates and divides the plates at- |

tached.to different rings from each other and
also separates plates attached to the same
ring, from each other except where the ring
unites them. In the row of contact plates
shown in the drawings (Figs. 16 and 19) the
plates attached to the different rings alter-
nate with each other but as will be obvious
that precise arrangement is not. the only one
which may be adopted Two or more plates
attached to one ring may be inserted between
each pair of plates attached to.the other or
the rings may be separated from each other
far enough to avoid the necessity of insert-
ing these plates attached to onering between
those attached to the other. - In the latter case
the contact wheel is preferably broadened or
two contact wheels may be used. I prefer
however to use a single wheel. I will refer
to the contact plates attached to both rings
as a row whether arranged in a double or sin-
gle row and where the word “row ” is used in
connection with them, in my claims I desire

to be so understood unless a different mean-

ing is clearly indicated.

79 is a contact screw by meansof which the
ring & is connected with the wire A"

h?is a contact serew by which wire 7% iscon-
nected with ring 7/,

H’ (Figs. 16 and 17) is a contact hand bear-

ing at-its outer end the contaet wheel H? and
attached at its inner end by means of a set
serew to a pivot. Said hand is preferably
formed of steel and shaped as shown in the
drawings (Fig. 17) so as to make it elastie
and ﬁexible. I prefer to attach said contact
wheel H? to it by means of a ball and socket
joint so as to allow the wheel to bearsquarely
upon said contact plates, even when said hand
is attached to its pivot so far in as to cause
the part between the pivot and contact wheel
to assume an angular position.  Said ball and
socket joint is shown in dotted lines and let-
tered 2¥ (Fig. 17). H2 is a pivot to whieh
said hand H’ is attached. It is caused tore-
volve at a fixed rate by means of clock work
not.shown. Said clock work may be of any
ordinary type such asany skilled clock maker
can construet. ‘

H* (Fig. 17) is a brush making contaet with
the pivot H3. 7% is a contact secrew. hilisa
wire attached to said brush by means of said
screw 10 at one end and to a battery at the
other.

H5is an electne battery.
necting the negative pole of said battery
with the Journal of the driving wheel K’ of
the. locomotive K (Fig. 23) throuvh which
wheel and the rails of the traek itis connected
with the ground.

I (Fig. 20) is a switch pzefeubly having
three contact pieces ¢ #* and 4° and a pivoted
lever I’ making contact with contact pieces <
and #* when in the position indicated by dot-
ted lines on the left and making contact with
contact piece ¢°® when in the position indi-
cated by dotted lines on the right. 4*and ¢

hl2 is a wire con-,
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are connected together by a conductor ¢* in
the construction shown, and both are con-

- nected with the ring % of the contact breaker

12

15

20

by means of the said conductor z* and the
wire 27 in the instrument shown inthe draw-
ings. Contact piece 7 is connected with the
ring »’ of the contact breaker by means of
the wire h%. It is insulated from the contact
pieces ¢ and ¢*. 4° is a contact screw by
means of which contact piece 4 is connected
with the wire 77, o :

%% is a contact screw by meansof which the
conduetor ¢* is connected with the contact
piece 2

28 is the pivot of the switch lever and is in
contact with the conductor /%,

' is an insulated knob by means of which
the switch lever, I’ may be moved. When
said lever I’ is in the position shown in the
drawings (Fig. 20) the contact breaker is out
of circuit. When said leverisin contactwith
contact piece 7° the inner ring () with all its
contact plates R 7% &ec., is connected with

" said wire f° and indirectly with the main
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conduetor A. When said leveris in contact
with the contact pieces ¢ and 4° both contact
rings (7 and 7’) with all their contact plates
are connected with said wire f and indi-
rectly with said main conductor A, conse-
quently when said switch lever is in the first
mentioned position the number of times the
circuit is broken at each revolution of the
contact hand H’ will be equal to the number
of plates (7°) connected with the ring % and
when said switeh lever is in contact with the
parts¢ and 7% the number of times the circuit
will be broken at each revolution of the con-
tact hand H’, will be equal to the total num-
ber of plates connected with said rings / and
R/, in said row. In either case the current
will pass out over the conductor A each time
a plate in circuit with said wire 1%, is passed
over by said contact wheel H2

J,1s a single tap electro magnetic alarm of
a common type.

J’is a magnet. - j j are the coils of the mag-
net. J®isa bell. 'J®is an armature. j’is a
pivot upon which said armature J3 swings to
and from said magnet. j*isaspringdesigned
to withdraw said armature from said magnet
when the circuit is broken. j%is astop. 7*is
ahammerattachedtosaid armature and which
iscausedtostrikesaid belleverytimesaid mag-
netisenergized and said armatureis attracted
byit. jfandj®arecontact screws. Thecurrent
forenergizing said magnet entersthe coil wire
through contact serew 7° and leaves the coil
wire through the wire 7* and contact screw 57
The contact screw ;° is connected with the
conductor A by appropriate means which in
the preferred form of my apparatus consist
in the wire 1'%, the resistance coil J? the wire
f* the brush f? and the trolley /. The con-
tact screw ;7 is preferably connected by means
of the wire j¢ with the coils j j of the magnet
and by wire j® with the journal &’ of the driv-
ing-wheel of the locomotive & and through

said wheel and the railway track with the
ground. Any other form of ground connec-
tion will answer the same purpose.

K K K are locomotives. ‘

L L L are locomotive tenders.

N N are the rails of a railway track (Fig.
23).
K’ K’, &ec., are driving wheels,

M M are electric lamps. = (Fig. 23.)

M’ M’ (Fig. 23) are reflectors designed to
shield the lamps with which they are con-
nected from the view of persons on the block
through whose wire the lamps are supplied
with electricity, and throw the light forward
along the-adjoining block, as shown in Fig.
23. A simple shield may be used instead of
areflectorand it maybeeitheropaque orof col-
ored glass. . Where a single trolley is used as
shown in Fig. 15 the wire % from the con-
tact breaker and the wire 1! from the alarm,
connect with the same brush (f?) and by
means of it with the same trolley. The pre-
cise method of making the connection with
said brush or with the trolley, in- case no
brush is used, is immaterial. Where over-
head trolleys of the sort shown in Fig. 8, are
used no brush is needed and the wires £ and
S are connected with the trolleys preferably,
by means of the contact serews B, E8,

The preferred form of my apparatus oper-
ates as follows under ordinary circumstances,
the switch lever I’ being in contact with the
contact piece 7° of the switch and connecting
the conductors leading to the inner ring % of
the contact breaker with the wire 2 and-the
hand I’ of said contact breaker being in mo-
tion. The current from the battery H5 (Figs.
22 and 23) passes out from the positive pole
along the wire h'* to the contact screw AL,
thence through the brush H* to and through
the pivot H? to and through the hand H’ to
said contact wheel H?of the contact breaker,
and every time said hand H’,in the course of
a revolution causes said wheel H? to pass over
a plate (%) attached to said inner ring %, the
current passes from said wheel H?2 to and
through said plate and ring and thence
through the wires A7 and 4% to the contact
piece 2* of the switch I, thence it passes
through the switch lever I’ and its pivot to
the wire /' connected with said pivot; thence
{wheretwo trolleysare used) through said wire
to the brush /', thence through the trolley F
to the conductor A (Fig.9). Then along said
conductor in both directions, and where there
is only one locomotive on the track within the
limits of that block and stationary alarms
and lamps are connected with said. condue-
tor A,partofsaidcurrent passes from said con-
ductor to said trolley f and through it to and
through the brush f9, thence through the wire
S to-and through the resistance coil J® (Fig.
22) thence through the wire f1* to the contact
screw j° thenee through the wire of the coils
of the magnet 5’ thence through the contaect
serew j7 to the wire j°, thence through said
wire and connections to the ground, thus en-
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ergizing said magnet and causing the ham-
mer j* to give the bell J? a ringing tap. The
balance of the current passes through the con-
ductor A to its extensions, a° ¢° and through
them to the stationary electric lamps M M
and alarms J* J¢ (Fig. 23) and then to the
ground. through wires a’af% and causing the
lamps connected with said conductor A to
send forth a flash of light and the alarm to
strike. By having two trolleys connected
with each locomotive, one for the battery and
one for the alarm, the engineer is constantly
kept posted by the strokes of his alarm, as to
whether the current is flowing out from his
battery to and through the main conductor,
for his alarm only receives electricity after it
has first passed through a part of that con-
ductor. Where only a single trolley is used
the engineer cannot tell while his engine is
in motion whether his trolley wheel is on the
fhain conductor (A) or not except where an
overhead conductor is used and then only by
looking at it, because the current from the
battery does not then have to pass through
the main eonductor A, to reach the alarm.
‘Where there are two locomotives and tenders
on the same block, other things being the
same, part of the current from each battery
passes to the alarm on the locomotive carry-
ing the other battery, and whenever the con-
tact breaker connected with one battery
makes contact between a break and make of
the contact breaker connected with the other
battery the alarm on the locomotive carrying
the latter battery gives an extra stroke, and
as the contact breakers break and make con-
tact non synchronously, the alarms on both
locomotives each give warning by the irreg-
ularity and increased rapidity of their strokes,
of the fact that there.is another locomotive
on the block, and this warning continues as
long as two or more locomotives remain on
the same block. As soon as only one loco-
motive is left on the block its alarm by re-
suming the regularity of its strokes gives
warning or notice that the block is clear.
‘Where a stationary lamp and alarm is placed
at each end of each block and a shield is ar-
ranged in connection with each lamp so as to
prevent its being visible on its own bloek, an
engineerapproaching the end of ablock isable
totell at night by both thelamp and alarm con-
nected with the next block, whether it is oc-
cupied, before he reaches it. In the day time
he receives the same warning from the alarm
where a block is oceupied, as at night but
the light is usually not visible at a distance
except at night. When an engine is stopped
it is desirable to warn engineers on other lo-
comotives about to enter the same block or
on it of the fact of the stoppage, and that
may be done where the preferred form of my
apparatus is used, by simply throwing the le-
ver I’ of the switeh I to the left so as to cause
it to make contact with the contact pieces ¢
and % The contact piece ¢ being connected

by weans of the conductor 2’ with the ring.

A" and the contact piece ¢* being connected
with the ring A by means of the wires ¢ and
A" all the plates 7?2 and 7% are connected with
the wire /' when said lever I’ is in said last
mentioned position and consequently the cir-
cuit is made every time the contact wheel H?
makes contact with either of said contact
plates and in this way the number of makes
and breaks per minute is greatly increased
over the number of makes and breaks where
only the ring % is in circuit and the ringing
of all alarm bells connected with the same
block conductor as the battery is rendered
much more rapid, and the ringing of alarms
on other locomotives on the bloeck, if any en-
ter, is rendered so rapid and usually also so
irregular as to at once give warning that
there are either two other locomotives on the
block or else that a locomotive has stopped
on it. Under such circumstances if the en-
tering engineer desires to ascertain to a cer-
tainty whether the alarm comes from an en-
gine that has stopped, he can do so by throw-
ing his switch lever I’ into the position in
which it is shown in Fig. 20 thus throwing
his own battery out of circuit. If thestrokes
of his bell are very rapid and at the same
time regular he will understand that the
alarm comes froman enginewhich hasstopped
on the block. The same information can be
gained by listening to the strokes of the sta-
tionary alarm placed beyond the ends of the
blocks. When the stationary alarms and
lamps are both omitted but the ends of block
conductors. are grounded part of any elec-
tricity passing into them escapes into the
ground -at their ends. When the ends are
not connected with the ground its only es-
cape is through the alarms on locomotives
and conductors connected therewith.

The operation of the apparatus where an
overhead series of conductors is used does
not differ materially from its operation where
the conduectors are attached to the sleepers.
The overhead trolleys operate substantially
in the same way as those already described,
the chief difference being that the latter are
pressed down upon the conductors by gravity
while the former are kept in contact with the
conductors by springs.

The only object of the bridge Cistoinsure
the insulation of the conduector of one block
from those of other blocks and at the same
time carry trolleys passing from one block to
another. The conductors may however be
carried so close to each other as to render a
bridge unnecessary. The crossing B operates
thus:—The trolley wheel is carried by the
conductor A: or A’ as the case may beuntilit
enters the track bor b’ of the crossing, when
it rolls off of the conduector onto said track

and follows it rolling along preferably on its

rim until it crosses the path designed for
trolleys traveling on the conductor crossing
the one first mentioned, and reaches its own
conductor again, when it passes onto said
conductor again and continues its course as
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before. The tracks need not be extended as
shown in Figs. 4 and 5 and where the point
at which the trolley leaves its conduector is
only far enough from the point at which it
mounts it again to permit a trolley to pass
between without touching, when crossing said
conductor, the side pieces b? b?, &c., may be
dispensed with. It is essential that the con-
duectors shall be insulated from each other but
the special method of insulating them 'may
be varied as will be obvious.

The special forms of mechanism and ar-
rangements I have described, may be greatly
varied without departing from the essence of
my invention in itsbroader senseand so also
the details of the different instruments may

~ bemodified by the substitution of equivalents
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which will suggest themselves to any skilled
mechanic without departing from the essence
of the improvements embodied in them. The
locations of the parts, shown in the drawings
are in no instance essential and may all be
varied. . .

‘Where I speak of any device being con-
nected and moving with a locomotive Ido nof
wish to be understood as describing theloca-
tions shown in the drawings or confining my-
self to parts on the locomotive any more than
those on or attached to the tender.

I do not wish to be confined to special de-
vices or details except where my claims are
limited to them expressly. :

‘Where I speak of contact breakers making
and breaking contact non synchronously I do
not mean that they never make or break con-
tact at the same time but merely that they
do not always do so.

My improvements are applicable to all
kinds of motors whether run by steam or not,
though the special form of motor shown in
my drawings is a locomotive.

When I speak in my claims of parts being
connected, without deseribing how,I mean so
related that a current of electricity may pass
from one to the other.

I claim—

1. In combination with a railvway track a-

_ series of two or more conductors of electricity
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insulated from each other and arranged in
blocks, each block having a separate con-
ductor extending substantially from one end
of the block to the other, with the track, and
a motor, on said track within the limiis of
one of said blocks, having connected and mov-
able with it, an electricalarm electrically con-
nected with the conductor of the block on
which the motor is, an automatic circuit
breaker and one or more contact parts con-
nected and movable with said motor, in con-
tact with the conduetor of said block inde-
pendently of the contact of the alarm connec-
tion and conducting ‘an intermittent current

of electricity to said conductor, substantially

as described.

2. In combination with a railroad track, a
series of two or more eonductors of electricity,
insulated from each other, and arranged in

518,511

blocks, each block having a separate con-
ductor extending substantially from one end
of the block to the other, with the track, and
a motor on said track having connected and
movable with it a contact breaker, making
and breaking contact at intervals automati-
cally, and an electric alarm, both said contact
breaker and said alarm being independently
connected with the conductor of the block on
which the motor is, substantially as described.

3, In combination with a railroad tra,.el.z, a
series of two or more conductorsof electricity,
insulated from each other and arranged in
blocks, each block having a separate con-
ductor extending substantially from one end
of the block to the other, and two or more mo-
tors on said track, each having connected and
movable with it, a contact breaker making
and breaking contact automatieally at inter-
vals, and an electrie alarm, both conpected
with the conductor of the block on which the
motor with which they moveis, and said con-
tact breaker making and breaking contact
non-synchronously.
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4. In combination with a railroad track, a

series of two or more conduectors of electricity,
insulated from each other and arranged in
blocks, each block having a separate condue-
tor extending substantially from one end of
the block to the other with the track and each
block having at or near one or both ends an
electric signal connected with the conductor
of the block, and two or more motors on the
track, each motor. having connected with. it
and movable with it, a contact breaker mak-
ing and breaking contact automatically at in-
tervals, and an electric alarm, each connected
with the conductor of the block on which the
motor with which it is movable is, and said
contact breakers making and breaking con-
tact non synchronously substantially as de-
seribed.

5. In combination with a railroad track, a
series of two or more conductors of electricity,
insulated from each other and arranged in
blocks, each block having a separate conduc-
tor of electricity extending substantially from
one end of the block to the other, with the
track and two or more motors on said track,
each having connected and movable with it
an automatic contact breaker, making and
breaking contact automatically at intervals,
and an electro-magnetic single tap alarm, and
each of said contact breakers and alarms be-
ing electrically connected with the conduetor
of the blocks on which the motors with which
they are respectively movable are, and said
contact breakers making and breaking con-
tact non synchronously substantially as de-
seribed.

6. In combination with a railroad frack, a
series of conductors insulated from each other
and arranged in bleeks, each block having a
separate conductor running - substantially
from one end of the block to the other, with
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the track and a motor on said track, having .

connected and movable with it a contact
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breaker making and breaking contact auto-
matically at intervals, and an eleetric alarm,
and said contact breaker and alarm being
connected withseparate movablecontact parts
and by them with the conductor of the block
on which the motor is, substantially as de-
scribed.

7. In combination with a railroad track, a
seriesof conduetorsinsulated from each other
and arranged in blocks, each having a sepa-
rate conductor running substantially from one
end of the block to the other with the track,
and a motor on said track having connected
and movable with it a contact breaker and an
electric alarm each connected with the con-

~duetor of the block on which such motor is,
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and a resistance coil interposed between said
alarm and block conductor, substantially as
described. ‘

8. The combination of a conductor, a trol-
ley wheel in contact with it, a stirrup sup-
porting said wheel and allowing it lateral
play,and a spring connecting said stirrup to
its support, substantially as described.

9. Incombination with thetrolley f,a hous-
ing supporting and inclosing the same and
brushes pivoted to the lower outside edges of
said housing, substantially as described.

10. The combination in a contact breaker
of a row of contact pieces and a hand having
a contact wheel attached to it by a universal
joint and making contact with said contact
pieces when said hand is caused to revolve.

11. The combination in a contact breaker
of ‘a dial having arranged thereon a row of
contact pieces, the contact wheel H? connected
with a hand by a universal joint and"said
hand being flexible and movable upon and
attached to its pivot substantially as de-
seribed. ‘

12. The combination of a contaet breaker
of two or more sets of contact pieces each set
insulated from the other except when con-
nected by a movable part of a switeh, and

each set being connected together by one or
more conductors of electricity, a switch hav-
ing two or more contact parts and a movable
lever or other part making contact with dif-
ferent contact parts in- different positions,
and a movable contact part making contact
when moved, with the contact pieces of said
contact breaker substantially as described.

- 13. In combination with a railroad track, a
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series of two or more conductors of electricity

insulated from each other and arranged in
blocks, each block having a separate con-
ductor extending substantially from one end
of the block to the other with the track, a sta-
tionary object or mark, at or near each end
of each block marking its termination, and
two or more motors on said track, each sup-
plied with a contact breaker making and
breaking contact automatically at intervals
and an electric alarm, both electrically con-
nected with the conductor of the block on

‘whieh the motor is, and said contact breakers

making and breaking contact non synehro-
nously substantially as described.

14. The combination of a railroad track, a
conductor of electricity fastened in place and
running with said track, a motor on said
track, means for generating a current of elec-
tricity, a contact breaker making and break-
ing contact automatically at regular inter-
vals, an electric alarm, and a resistance coil,
located between said eonduetor and said
alarm, and said means for generating a cur-
reut being connected with said contact break-
er and both said eontaet breaker and alarm
being electrically connected with said con-
duetor,and said contact breaker, alarm and re-
sistance coil being attached to and movable
with said motor substantially as described.

BENJAMIN F. REX.

Witnesses:
C. D. Mooby,
A. BONVILLE.
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