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- UNITED STATES PATENT OFFICE.

BENJAMIN F. REX, OF ST. LOUIS, MISSOURL

ELECT R-I_C RAILWAY- SIGNAL. -

SPE“IFICATION formmg part Of Letters Patent No. 518,511, d&ted April 1'7 1884,
B.pplmatwn filed M&rnh 4, 1892, Serml No. 423 804, (No moﬂel ) |

Ao anZ whom it may concern: |
Beitknown th&tI BENJAMIN K. REX, acltl-

zen of the United Btates residing at the clty of
St. Louis, in the State of Mlsqourl have in-
vented cer tain new and usefullmprovements

1n Klectric leway—Swnals, of which the fol-

- lowing is'a specification.

- 10

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 w111 be wa,rned of the fact

~that the block is occupied before he reaches

it; second, toprovide means for notifying any

“en gineer whoselocomotive entersan OGGl]pIEd
block that there is another locomotive on the
~ block, and continuing the warning until one

of the locomotives leaves the block and also

20

for notifying the engineersin eharge of 1000-'

motives on a block whenever another loco-

motive enters it; and, third, to provide means

by which WcLI'IlII]U‘Of Stoppcwes may be given.
In carrying out my invention I ptefembl}

_supply the locomotive of each train with an
‘electric battery or dynamo,an automatic con-

tact breaker making and breaking contactat

intervals differing in each instr ument from

all the others, and an electro magnetic alarm
bell, and I arrange a system of conductors in

such a way, that ea.eh alarm bell rings when-
- ever contact is made by the contact breaker

on the same locomotive or other motor, ex-

_ cept when paqsmg from one block to another,

~ bloek, each engineer will be wmned of the

40 pw%ence of the other engineer’s locomotive

and also rings whenever any other contact
breaker upon alocomotiveon the same block,:
~ males contact between a break and make of |

~ the one on the same locomotive as the alarm,

so that when twolocomotivesare onthe same

by the increased mpldwy and also usually,

‘the irregularity of the strokes of his own
I also preferably arrange a sta-
‘tionary eleectric alarm and an electric lamp
some distance out from each end of each block
close to the track of the railroad and so con-.
nected with the main conductor of the block

alarm bell.

that the passage of the current of electricity

‘through such conductor will cause the lamps
to send forth a flash of light each, and the

- Dells to strike.

The exact locatlons of said

-

]

be located du*e.ctlv at block terminations 1f
desired. I also prefembly place a shield

rays passing through it or prevent the rays
which strike it f10m being seen by any one at

‘also prefer to use an arrangement by Whlcﬂ

tion along the line 9—9 Fig, 11.

block. Fig. 2 is a top view of a

lating mater ml
out any intervening brldo*e between the con--

elevation of said housmn*
-elevation of said housmﬂ'
zontal cross section of said housmg along the

each engineer can readily increase the num-

| baek of each lamp so as to either color the g 5

a distance on the bloek with which it is con-
| nected.” Ipreferto markeachterminal point
-of each block by a visible mark or sign. I

6ol'

ber of makes and breaks per minute of his

contact breaker and thus give warning when
he stops his engine or it breaks down

means of which I attain said objeects are illus-

trated in the aceompa,n}mfr dlawmﬂ*s, in
-Whlch—- | |

“Figure 1l is a side elevation of a pmtlon of

B 1
The pleferxed forms of mecha,mbm by

_7 )

a main couduetor such as runs through each

the same eonductor an 1nsulator and a metal-
lic connection between them.

Kig.3isaver-
¢1cal transverse section of the conductor in-

sectmn of

(5

sulator and connection above mentloned on

line 3—3 of Fig. 2. - Fig. 4 is a top view of a
conductor erossing. I‘w 5 is a vertical see-
tion of the said crossing along the line 5—35
Fig. 4. Fig. 6 is a side elevatmu of two oppo-
s1te ends of two conductors of adjoining

S0

blocks, each end being grounded and two con- __

ductors being connected by a bridge of insu-
Fig. 7isa smnlar view with-

ductors. Fig. 8 is a sufle elevation of two

trolleys designed for use in connection with

an overhead conductor.

Fig. 9,is a side eleva,tmn of a pair of
trolleys desmned for use in connection with

a conductor loea,ted behween therailsof a rail-

way near the ground. A housing for said
trolleys is shown in vertical lonﬂ'ltudmal sec-
Fig. 10 is a

Part of one of the
trolleys is shown in vertical lonmtudmal Sec-
tion.

Qo

95

front elevation of a trolley, showing the hous- o

ing in vertical cross section &long the line
_10--10 Fig. 9.

Fig.111s a horizontal section
on the hne 11——-—11 of Fig. 9. Fig.12is a side

Fig. 13 1s a front

line. 14—14 Fig. 9.  Fig. 15is a mod1ﬁ0at10n

jswrmlbmenotessenual where used tlley may | in eross- seetlou Showmﬁ' a method of ‘con-

I00

Flf-" 14 is a hori-
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- of 'the dial of a contact breaker.

nectmﬂ* the &1&1‘131 and contact br eaker here-

mafter mentioned, with the trolley where a

single trolley is used Iig. 16 is a face view

a central seetion of said dial. Fig. 18 is 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

1O

L5

which they are attached. Fig. 20 is a top
elevation of aswitch. TFig. 21 isa front eleva-
tion of an electro mdﬂ'netlc single tap alarm.
Fig. 22 is a dlaﬂ‘mmmatw view showing the
relatlons of a smfrle set of the parts a,bove

mentioned and the course followed by a cur-
rent of electricity i issuing from the battery

there shown. Fig.23is aviewin perspective
showing a rmlway track at a point where two

 blocks termmate, and also a post marking the

2Q

terminating point, two conductors running
between the rails and stationary signals con-
nected with said conductors. Fig.

elevation of a rear end of a locomotive and

25_

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
tion of two locomotives Wlth their tenders ap- |

side eleva-

. proaching each other from oppositedirections,
~on the same track and within the limits of

30

the same block.

AAA(FleI2345679101112
13, 22, 23, 24, and 25) are conductors prefer-

_ &bly located between the rails of a railroad.
They are shown attached tosleepers and run-

35

- vided up into blocks.

40

45

50
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ning with the track near the ground.

A road to which my system is applied is d1_-
T'he blocks may be of
any desired length. One mile is a suitable

length forablock. Iprefertomaketheblocks

of substantially uniform length but that
though desirableisnot essentlal A conductor

(A or D) runs substantially from one end to |

the other of each block.

In speaking of blocks in my elalms I do
not include spaces between main conductors..

The block conductors are insulated from each
other, they are also preferably insulated from

the D'round except at the ends of blocks; their |

ends may be either insulated or ﬂ*rounded
Where stationary signals are used they are
preferably conneeted with the ﬂ'round unless
& 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.

and insulator.

6o

o? is a sleeper of a rallway traek -
a®is a pin one end of which is inserted in

the insulator which it supports a,nd the other

in the sleeper beneath.

at al, &c, (Figs. 6, and 7,) are ﬂ'rounded_

ends of conductors.

o’ o’ (Fig. 28) are extensmns of conduectors

- A A designed to connect them with electric

' Fig. 17 is

‘should beinsulated from the crossing,

24 1saside

| ductor to another.

rails to permit trains to

| nection with overhead conduectors.

| preferably located oun top of the cab of the
| locomotive with which thev are connected.

| which said wheels are hung.
o’ 1s a metallic sapport uniting a conductor

‘and E’ are respectively attached.

518,511

! lamps, and alarms are connected towether by

suitable conductors not shown.
- a’a’are conductors connecting said alarms
and lamps with the ground.

a? is a post markmﬂ' the opposmw ends of
two adjoining blocks. | |

- B (Figs. 4 and 5) is a eouductor crossing,.

b and b’ are crossing tracks along Whlch 2

_tyu:}lle;ir may run on 1ts rim.

b* b?, &e., are the sides of tracks and are de-

_'swned to preveut trolleys from escaping thel e-
from. |

N b3 &c are msulators |
The eonductors should be msula,ted from
eachothereitherinthe mannershownorother-
wise butitis not absolutelyessentlal that both

‘W here
the crossing is formed through out of insu-

lating materlal separate msulators are of

course unnecessary. The most essential part
| of the crossing shown is the central part, the
tracks beyond arenot essential though usefal.

- Cis a bridge which may be used to connect
conductors of adjoining blocks so as to make

5

30 '

9o

a substa,ntlally continuous tra,ek fora trolley

or brush. -
c 1s an uppersurface of m%ulatmﬂ' matel 1a.1 )

" is a support.

The form of smd bridge may be mued in
| many ways but should not be so construected

as to conduct electricity from one block con-

pended over the track high enough above the

pass undel 1t Ib
may be used instead of a conductor running

| near the ground. The rales as to insulation

95

The space between con-
‘ductors may be made so narrow as to make a

‘bridge unnecessary. Such an arran ﬂ'ement 18
: bhOWIl in Kig. 7.

D (Fig. 8) is an overhead conductor- sus-

ICo

1o5

are the same in both cases and the conductor

preferably extends from one end of its block
to the other whether it rans overheador near
the ground. The crossing B, may be used in

ductor and insulator.
E E’ are trolleys which may be used in con-

e e are trolley wheels. e’ ¢’ are stir rapsin

supporting said stirrups EL[[(]_ wheels.
tubes into which said rods, e* ¢* telescope. -

They are

- e* e? are ‘rods.
e3edare

" TXO
'eonnectlon with overhead conduotms by Slm- o

ply turning it upside down.
d is an lﬂSllchtOI' foran ovelhead conductor '_
d’ is a metallic connection between the con- |

(15

120

et is a spiral spring eonneeted with the

lower end of the rod ¢? at one extremity and
the support e® at the other.

to press the trolley wheel firmly against the

conductor D and keep it normally in line

therewith. |
& and e : are bases to which the trolleys E
They are

- Its funetion is-

r2s

I30

~alarms J‘1 J* and electrie lamps M M. The preferably made of conducting material and




B 1nsulated from the top of the loeomotwe cab | deES of said plates and divides the pl&tes at-
‘tached to different rings from each other and

70
ring, from each other except where the ring
‘unites them. In the row of contact
shown in the drawings (Figs. 16 and 19) the

. rups in which said wheels are hung.

“are the pivots of said wheels.
irlmdly attached to said wheels and so jour-
‘naled in the stirrups as to allow the wheels

IO

' 518,511

¢’ and e® are contact screws.
F B’ (Figs. 9, 10, 11, and 12) are forms of
txolleys deswned fm use 1n ¢onnection with
conductors running between the mlls of a
railway track at a,bout their level.

f f are the trolley wheels. 7’ 1’ are sbir-

lateral play as shown in Fig. 10, or the pivot

‘may be fixed and the wheel allowed to run

loose uponit. Onearran n‘ement isthe eqmva-

‘lent of the other.
f3f3are Splral springs formed of eonduet-—.
. '_-11:1@ material.

f* f* are pins to which said

springs have their upperends respectively at- -

~ tached and which play vertically in their

20

sockets, ' f% % are vertical slots in said pins.

- Jf%(Figs. 9 and 10) is a part supporting sald'.
In the construction shown it is

trolleys.

~ formed of lnsul&tmn' material but as will be
~obvious the special method of insulating the

- fthrough the slots f* /°in said pias f* f* and
- preventing said pins from revolving.

ath of the current through the trolley is im-
material. f° 7% are horizontal pins passmn'

f%and F? (Figs. 9, 10, and 15) are brushes

making contact with the pins f* f*of the trol-

leys F and F’ respectively. Said brushesare
~ attached to the support 7¢ (Figs. 9,10, 14 and

_brush
35

15). - 1% is a conductor 1@&(1111{1' from the
18 to a switch. - :

f1is a eonductor leadlnw to a resistance

- coil 1nterposed between 1t and an ele(,tm mag-

~ ley is used both wires connect with the same

:10 the conductorh Vi
40 f*and

~ netic alarm. | |
- In.the arrangement shown in Fws O *:md

1t Jead to brushes

10 and

f° respectively. In the modification
illustrated by Fig. 15 in which a single trol-

~brush.
g (Flgs 9,10, 11, 12 13 14, and 15) lsahous-

45

i ing deawned to proteet the trolleys Itis pref-
_- erably atta,ched to the front truck of the ten-
der as shown In Figs. 12, 13 and 22, buf may

-~ be attached together with the trolleys con-

o

- tained therein, to the locomotive truck in-.
Stead 1ts exact location not being material.
g’ g’ ¢’ g’ are pivots upon which b1 ushes at-

~ tached tothesaid housingswing. ¢*¢g*g®g*are

‘the brushes pivoted to smd housmw
swing outward and are designed to sweep the

35

condnetor fwe from Snow and othel obstl uc-

-~ tions.

6o

formed of eonductlnﬂ' mcmterlal

'sula,ted from each other. _
W h?, &e., (Figs. 18,and 19) are comaset plateb-_

- attached to the ring A'.

~are set.

13 h3, &e., are eontact plates &ttached to the
h* (Figs. 16, 17 and 18) is in--
sulating materlal in which said contact plates |
It comes up flush with the outer sur- { cated by dotted lmes on the rwht

mner ring h.

J2r?
They may be

| those attached to the other.

They

H (Fin*.s 16 17, and 18) 1S the dial of the con-..

taet breaker Wthh I prefer to use.
h and R’ (Figs. 16, 17, and 19) are rmn's_
‘They are in-

however to use a single wheel.
to the contaect plates attached to both rings

also separates plates attached to the same

plates

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 a,dopted T'wo or more plates
attached to one ring may beinserted between
each pair of plates att.:whed 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 one ring between
the contact wheel is preferably broadened or
two contact wheels may be used. I prefer

as a row whether arranged in a double or sin-

ing is clearly indicated.

In the latter case

I will refer

75

3o

gle row and where the word “row ”isused in
-. eannectlou with them, in my claims I desire
to be so understood unless a d1ffetent me&n |

0o

7.9 is a eontact serew by means of which the

ring A is connected with the wire A"

1% 1is a contact serow by which wire °iscon-

nected with ring 7/t/.

95

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

ing at-its outer end the contact wheel H* and
'_attaehed at its inner end by means of a set

screw to a pivot. Said hand is preferably

100

formed of steel and shaped as shown in the
drawings (Fig. 17) so as to make it elastic

and ﬂemble

joint so as to allow the wheel to bearsquarely

upon said contact plates, even when said hand

I prefer to attach said contact
| wheel II® to it by means of a ball and socket

103

is attached to its pivot so far in as to cause

the part between the prOt and contact wheel
Said ball and

to assume an angular position.
socket joint is shown in dotted lines and let-
tered A (Fig. 17).

not shown,
ordinary type such asanyskilled clock maker.
can construct.

H® is a pivot to which
said hand H’ is attached. It is caused tore- =
volve at a fixed rate by means of clock work
Said clock work may be of any

IIO

a5

H¢ (I‘w 17) is a br ush mctkmﬂ' contact with N

h1% is a contact screw. hlliga

the pivot LI°

other.
H* is _a_,n electrie battery.

‘wire attached to said brush by means of said
. Serew hw at one end and to a batter y at the 120
?2,12 is a wirecon-
| necting  the negative pole of said ba,ttely |

with the Journal of the driving wheel K’ of

| the locomotive K (Fig. 23) thr()un'h which
‘wheel and the rails of the traek itis conueeted

with the ground.

125

I (Fig. 20) 1s a smtch plefembly havmn*. I

three contact pieces ¢ 2% and 4% and a pivoted

lever I’ making contact with contact pieces 7

130

and +* when in the position indicated by dot-

ted lines on the left and making contact with
contact piece ¢° when in the poqmon indi-
@ and ¢°




~ are connected together by a conduector ¢ in
~ the constructien shown, and both are con-

- nected with the ring £ of the contact breaker

- I2

20

_the wire h°.

by means of the said conductor :* and the
wire 2f in the instrument shown inthe draw-
ings. Contact piece 7 is connected with the
ring i’ of the contact breaker by means of
It 1s insulated from the contact
pieces 2° and 2%
means of which contact p1ece 1 1S connected

‘'with the wire A
?° 18 a contact serew by means of whlch the_

ccndnctox 1,4 is connected W1th the contact

plece 7%

2% is the pivot of the SWltGh level and is in
contact with the conductor £

47 is an insulated knob by means of nhlch
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 clrcnlb Y hen said leve_r isin contact with
contact piece 7° the inner ring (k) with all its

~contact: plates 7’ /%, &e., is connected with

25.

30

35
40

435

- net.

50

- ahammerattachedtosaid armatureand which

55

6o

~the preferred form of my apparatus consist -

| 6

said wire f1¥ and 1nd1rect1y with the main

with the contact pieces 2 and 2° both contact
rings (% and A’) with all their contact plates

are connected with sald wire f1° 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 I’ will be equal to the number
of plates (~°) connected with the ring % and

when said switeh leveris in contact with the

partseand+?,the number of times the circuit

willl be broken at each revolution of the con-

tact hand H’, will be equal to the total num-
ber of plates ccnnected with said rings /# and
h/, in said row. In either case the current
WIH pass out over the conductor A each time
a plate in cireunit with said wire 7, is passed
over by said contact wheel H2

J,is a single tap electro magnetic alarm of-

a common t} pe. |

J’is a magnet. 77 are the coils of the mag-
J*is a bell. J°is an armature. j’is a
pivot upon which said armature J%, swings to
and from said magnet. 7°isaspring deewned
to withdraw said armature fI’Olll said maﬂ'net
when thecircuit isbroken. 2°is a stop. 4% is

iscausedtostrikesald belleverytimesaid mag-

netis enermzed and said armatureis ettrncted._
by it. J endj arecontact screws. Thecurrent

forenergizing said me,ﬂ'net entersthecoil wire
thrcneh ccntact Serew j and leaves the coil
wire thwnﬂ'h the Wllej and contact screw 77,

The ccntnct screw 7° is connected with the

conductor A by appropriate means which in

in the wire 7%, the resistance coil J® the wire
1 the br nsh /7 and the trolley f. -
tact screw sy’ 1s preferably connected by means
of the wire 5° mth the coils 7 7 of the magnet
and by wire 4° with the journal &’ of the driv-
ing-wheel of the locomotive & and through

7’ is a contact screw by

T’he con-

conduector A. When said leveris in contact

|

to theconductor A (Fig. 9).
conductor in both directions, and where there

is-only one locomotive on the track within the
limits of that bloeck and stationary alarms

‘used no brush is needed and the wires
/1 are connected with the trolleys preferably,

T SN | 18,511

said wheel and the railway track with the

ground. Any other form of ground conneec-
'tmn will answer the same purpose.

K K K are locomotives. |
. L L are locomotive tende1s

N N are the rails of a raﬂwny track (Fig.

23).

K" K’, &e., are duvmﬂ* wheels.

M M are electric lnmps (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 electmclty, and throw the light forward

‘along the adjoining block, as shcwn in Fig.

23. A simple shield may be used instead of

ored glass. Where a single trolley is used as

Shcwn in Fw' 15 the wire /% from the con-

tact breaker and the wire /1! from the alarm,
connect with the same brush (f?)
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

by means of the contact serews E?, K8,
The preferred form of my appera,tus oper-

ates as follows under crdlnary circamstances,
the switch lever I’ being in eontact with the

contact piece 2° of the SWltCh and connecting

the conductors leading to the inner ring & cf'

: 710 and the
| hand I’ of said contact breaker being in mo-

the contact breaker Wlth the wire

tion. The current from the battery H (Figs.
22 and 23) passes out from the positive pole

said contact wheel H? of the contact breaker,
and every time said hand H’, in the course of
a revolution causes said wheel H2 to pass over

£19and

5

o

areflectorand it maybeeitheropaqueorofcol-

and hy .

Q0

100

.Ics- .
along the wire A!' to the contact screw hi0, |
'thence through the brush ¢ to and thrcutrh

the pivot H3 fo and through the hand H’ to

I10

a plate (7®) attached to said inner ring %, the

current, passes from said wheel H2 to ‘and
throngh said plate and ring and thence
throun'h the wires A" and 4 to the contact
plece i of the switch I, tnence it passes
through the switch lever I’ and 1ts pivot to

the wire /' connected with said pivot; thence

{wheretwo trolleysare used) through said wire
to the brush /%% thence through the tr olley F

and lamps are connected with said conduc-

through the brush

1 to “and through the resistance coil J¢ (Fig.
22) thence thrclwh the wire J** to the contact
serew 4° thence thlcngh the wire of the coils
of the mnfrnet 7’ thence through the contact
serew 4 to the wire 48, thence . through said =
wire and ccnnectlcns to the ground, thus en-

Then along said

115

120

125
tor A,partofsaideurrent passes from said con-

_ _ductor to said trolley f and through it to and
/7, thence thrcue‘h the wire

130
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| erglzmﬂ' sald maﬂ'net and eausmw the ham-
- mer j* to give the bell J° a ringing tap. The

~ balance of the current passesthrough the con-

'_"'[Q

~ductor A to its extensions, a® o and through

them to the stationary electric lamps M ™
and alarms J* J¢ (Fig. 23) and then to the
ground through wires a’af, and causing the

S lamps connected with sald conduector A to
~ send forth a flash of light and the alarm to
strike.
~ with each 1ocomotwe, one for the battery and
- one for the alarm, the engineer is constantly

- kept posted by the strokes of his alarm, as to

By having two trolleys connected

whether the current is flowing out from his
battery to and through the main conduector,

for his alarm only receives electricity after it

~ has first passed through a part of that con-

- duector.
. the engineer cannot tell w]_ule his engine is

- 20
- fnain conductor (A) or not except where an

- 50

.........

s

Where only a single trolley is used

in motlon whether his trolley wheel is on the

 ' - overhead conductor is used and then only by

looking at it, because the current from the

e battery does not then have to pass through
the main conductor A, to reach the alarm |
- Where there are two lccomotwes and tenders

- on the same bloe.k other things being the

© same, part of the current from each battery
- Dpasses to the alarm on the locomotive carry-
- 30

o tact breaker connected with one battery

ing the other battery, and whenever the con-

~ makes contact between a break and make of

45

~ Dbattery the alarm on the loeomotlve carr ying
‘the latter battery gives an extra stroke, and
- as the contact breakers break and make con-
- tact non synehmnously, the alarms on both |

~ loecomotives each give warning by the irreg-

* ularityandincreased rapidity of their strokes,
.40
. on the block, and this warning continues as
~ long as two or more 1ocomot1ves remain on
- the same block. As soon as only one loco-

of the fact that there is another locomotwe-

motive is left on the block its alarm by re-
suming the regularity of its strokes gives

_-"warmnn' or notice that the bLloeck 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 block, an
- engineer approaehmw theend of a block is able
totell atnight by both thelamp and alarm con-

- nected with the next block, whether it is oe-
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- where a block is occupied, as at night but
~~ the light is usually not visible at a distance

. except at night.

~ cupied, before he reaches it. In the day time
he receives the same warning from the alarm

"When an engine is stopped

- itis deswa,b]e to warn engineers on other lo-
- 6o
- onitof the fact of the stoppage, and that

comotives about to enter the same block or

may be done where the preferred form of my

apparatus is used, by simply throwing the le-

ver I’ of the smtch I to the left so as to cause |
it to make contact with the contact pieces ¢
~and 7% The contact piece ¢ being connected
b} mea,ns' of the condnctor I Wl’th the rmg

A" and the conta,ct plece 7 bemﬂ' connected
with the ring % by means of the wires ¢ and

‘h? all the plates h* and h® are connected with

the wire *°. when said lever I’ is in said last

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

blocks.

:ﬂl]OtheI' __
carried so close to each other as to render a

l

‘and breaks per minute is greatly increased

over the number of makes and breaks wherse

only the ring % is in circuit and the ringing

of all alarm bells connected with the same
block conductor as the batter y is rendered

70

‘mentioned position and consequently the eir-

75
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much more rapid, and the ringing of alarms

on other locomotives on the block 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 locomotwes on the
block or else that a locomotive has stopped
on it. Under such circumstances if the en-

tering engineer desu‘es to ascertaln to a cer-

ta,mty whether the alarm comes from an en-

gine that has stopped, he can do so by throw-

ing his switeh lever I’ into the position in

9o

whleh it 1s shown in Fig. 20 thus throw mw

of his bell are mry ra,pld and ati the same

‘time regular he will understand that the
alarm comes froman enginewhich hasstopped

on the block. The same information can be

cained by listening to the strokes of the sta-

95

tlona,l y alarm pla,eed beyond the ends of the

‘When the stationary alarms and

100

lampgs are both omitted but the ends of block -

ground at their ends.
not connected with the ground its only es-

cape is through the a,ldrms on locomotives
and couductms connected therewith.

conductors are grounded part of any elec-
‘tricity passing into them escapes into the
When the ends are -

105

.The operation of the apparatus where an
overhead series of conduetors is used does

not differ materially from its operation where

the conductors are attached to the sleepers.
The overhead trolleys operate substantially
| in the same way as those already described,
the chief dlﬁ'elenue being that the latter are
pressed down upon the conductors by gravity

while the former are kept in contaet wwh the
conductors by springs. = |

‘The only object of the bridge C 18 to insur e'

the insulation of the conduetor of one block
from those of other blocks and at the same
time carry trolleys passing from one block to
The conductors may however be

IIO

II§ :

120

bridge unnecessary. The crossing B operates

thus —The trolley wheel is cmmed by the

conductor A or A’ as the case may beuntilit

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

enters the track bor b’ of the crossing, when

130

trolleys traveling on the conductor crossing

the one first mentioned, and reaches its own
conductor again, when it passes onto said
eonductor-again and continues its course as
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- 518,511” -

before. The tracks need not be extended as ]blocks, eaeh block having a separate con-

shown in Figs. 4 and 5 and where the pomt
at which the trolley leaves its conductor is
only far enough from the point at which 1t

mounts it again to permit a trolley to pass

between 'mthcmt'0011(31111:1«3F when crossing said

conductor, the side pieces b* b &c., may be
dlqpensed with., It is essentlal that the con-

ductors shall be insulated from each other but
‘the special method of insulating them may

- be varied as will be obvious. .

 bemodified by the substitution of equivalents

20

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 sense and so also
the details of the different instruments may

whiceh will suggest themselves to.any skilled
mechanic without departlnﬂ*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.

“self to parts on the locomotwe any more “than

30

Where 1 speak of any de\« ice bellflﬂ‘_ con-
‘nected and moving with a locomotive I do not
wish to be understood as describing theloca-

tions shown in the drawings or confining my-

those on or attached to the tender.
I do not wish to be confined to 5pecml de-

- viees or details except where my claims are
. limited to them. expressly. -

Where I speak of contact bréakms makmn'

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.

- kinds of motors whether run by steam or not,

40

My improvements are appllcable to all

though the special form of motor shown in
my dra,wmﬂ's is a locomotive.

When 1 speak in my claims Of parts bemw |

connected, without describing how, I mean so

related that a current of electmmty may pass

from one to the other.
I claim-— -

1. In combination with a rallway track &

- series of two or more conductors of electricity

eo

insulated from each other and arranged in
blocks, each block having a sepa,ra,te con-
ductm extending substantla,lly from one end

of the block to the other, with the track, and

- a motor, on said track w1th1n the llmus of

55

one of said blocks, having connected and mov-

able with it, an electricalarm electrically con-
- nected Wlth the conductor: of the block on:
- which the motor is, an automatic ecirenit

‘breaker and one or more contact parts con-

. 6o

- nected and movable with said motor, in con-
tact with the conductor of said block inde-
pendently of the contact of the alarm connec-
tion and conducting an intermittent eurrent
~of electricity to sald conduetor substa,ntlally ‘.

- as described.

-2, In eombmatlon Wlth a rallroad track, a

- seriesof two or more conductors of eleetmelty,

1nsu1&ted fmm each other, and arra,nﬂ'ed in

ductor extending substa,ntlally from one end
oi the block to the other, with the track,and

a motor on said track: havmﬂ' conneeted and
‘movable with it a contact brea,ker making
and breaking contact at intervals automati-

breaker and said alarm bemﬂ' independently

which the motoris, substantla,lly as deseribed.

“ductor extending substantlally from one end
of the block to the other, and two or more mo-

tors on said tfrack, each havmg connected and

| movable with it, a contact breaker making
and breaking contact automatically at inter-
vals, and an eleetrlc alarm, both connected
‘with the conductor of the block on which the
inotor with which they moveis, and said con-
tact breaker making and breaklnﬂ‘ contacf
-non-synchronously. :

cally, and an electric alarm, both said contact.

connected with the conductor of the block on |

75

' 3. In combmatlou with a railroad track,a
‘ series of two or more conductorsot electrmlty,-
insulated from each other and arranged in

| 80..
blocks, each block having a separate con-

00

4. In combination 'w1th a railroad track, a |

series of two or more conductors of eleetmclty,

the block to the other with the track and each

.terval&, and an electric alarm, each connected
with the conductor of the block on which the

motor with which it 1s movable is, and said

contact breakers ma,klnfr and breakmw con-
scribed.

series of two or more conductors of electrlewy,
‘insulated from each other and arranged in

an automdtm contact breaker, making and

breaking contact automatically at intervals,
| and an eleetro magnetic single tap alarm, and
| each of said contact br eakers and alarms be-

insulated from each other and arranged in
blocks, each block having a separate conduc-
| tor extendmfr substantlally from one end of

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 htwmcr connected with 1t
and movable with it, a contact breaker mak-
ing and breaking contact automatically at in--

tact non synchronously substa,ntla,lly as de-

5. In combmatwn Wll;h a raﬂroad track a

100

m5 .

110

| blocks, each block having a separate condue-
tor of electricity extendmn* substantially from

one end of the block to the other, withh the
| track and two or more motors on said track,
‘each having connected and movable with 1t |

120

Ling eleetneally connected with the eonductm_;_
of the blocks on which the motors with which

‘they are respectively movable are, and said
125
tact non sync,hronously substa,ntm,lly as de- L

contaet breakers making and breaking con-

-_-Serlbed

6. 1In wmblnatlon Wlth a rallroa,d traek a
series of conductors insulated from each other_

and arranged in blecks, each block having a
| separate conductor running substantially

from one end of the block to the other, with

the track and a motor on said track, having o
ceunected and movable ‘with it a contact. .




. f'breaker ma,l{mn* a,nd breaklnw eont.;wt auto-
~ matically at 1ntervals, and an electme alarm,

‘and said contact breaker and alarm being
connected withseparatemovablecontact par ts
‘and by them with the econductor of the block

- on which the motor 1<: Substantlally as de- .
. scribed.

7. In combmatmn w1th a 1&1110&.:(1 track, a

7 seriesof conductors msulated from each othel

IO

and arranged in blocks, each having a sepa-
rate conductm runmnﬂ‘subsuantlally from one
end of the block to the other with the track,
and a motor on said track having connected'
~and movable with 1t a contact br eaker and an
electric alarm each connected with the con-

~ductor of the block on which such motor is,
~and a resistance coil interposed between said

- alarm : and block: conductor substantlally as

- described.

20
ley wheel in contact with it, a StlI‘I‘llp sSup-
‘porting said wheel and allowmﬂ* it lateral
play, and a spring connecting Sald stnrup to i

8. The combmatlon of a eonduetm aQ tml

its support, substantially as desembed
9. Incombination with thetrolley £, a hous-

ing supporting and inclosing the same and

- brushes pivoted to the lower out&,lde edges of
. said housing, substantmlly as described.

30
~ a contact wheel attached to it by a. umversal

- 10. The combination in a contact blea,kel
of a row of contact pieces and a hand having

3011:113 and making contact with said contact
- pieces when smd hand is caused to revolve.

s

40

11. The ecombination in a contact breaker
of a dial havm-:r arranged thereon a row of
~contact pieces, the eontact wheel H? connected

with a hand by a universal joint and"said

B ~hand being flexible and movable upon and

attached to its pwot substautml]y as. de-
scribed. -
-12. The combmatlon of a contact breakm

 of two or more sets of contact pieces each set
~ insulated from the other except when con-
- _-nected by a movable part of a switch, and

|
1

|

more eonductors of electr 101ty, a switch hav-

ing two or more contact parts and a movable |
lever or other part making contact with dif-
ferent contact parts in- dlfferent positions,

and a movable contact part making contaet
when moved, with the contact pieces of said
contact b1eake1 substantially as described.

insulated from each other and auan%d in

‘blocks, each block having a sepmate con-

ductor extending substantlally from one end

tionary object or mark, at or near each end
of each block markmw its termination, and

| plied with a ocontact breaker makmﬂ' and

breaking contact automatieally at mtewals
and an electrle alarm, both electrically con-

| nected with the conductor of the block on
which the motor is, and said contact breakers
making and breaking contact non synchw-
nously substantially as described. |

conductor of electricity fastened in place and

ranning with said track, a motor on said
track, means for ﬂ'eneratlnﬂr a current of elec-

14. The combination of a railroad track, a

“each set bemcr connec'ted towether by one or 45

5¢

13, In combination with a railroad track,a
series of two or more conductors of electrmlty L

55

of the block to the other with the track, a sta-

50

l two or more motors on said tlﬂ.(}]{ G&Ch suap- -

70

tr161ty, a contact brea.lml makmtra,nd break-

ing contact automatically at 1efru1a1 inter-

Vals an electrie alarm, and a re&stan_ee coil,

-100ated between sa,ld conductor and Satd

alarm, and said means for generating a cur-

o - BENJA‘\IIN J RE‘I
o Witl’lesses: |
-~ C. D. Moobpy,
o .A. BONVILLE.

arl
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rent bemn* connected with sa,ld contact break- -
er and both said contact breaker and alarm
being electrically connected with said con-
-- duetar and said contact breaker, alarm and re-
sistance coil being attached to ‘and movable
'w1th said motor substantlally as described.

8o
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