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To all whom it mas Y concern:

Be it known that we, WesLEY T.- Oviarr, Epw ARD |
citizens of
the United States and residents of Stmtford Fairfield
-caunty, State of Connecticut: Bridgeport, Fairfield

F LATIMER and WILLIAM GruUNOW, Jr.,

_--"ﬂounty, State- of Connecticut, and Bndgeport Fair-
oo field county, State of Connectlcut respectively, have

o o ‘made a new and useful Invention in the Art of Rail-
wa}r Slgnahng, of which the followmg 18 a
itlon |

a specifica-

Our invention is directed partlcularly to a novel

o ".""system for effecting the movement of railway cars or

. trains over a railway, either in the same or opposite

'”-'_'f-'dlrectmns in such manner as to avold damaging col-

lisions or accidents, and it has for its objects—First, to

" provide a novel system or apparatus whereby Cars or

" - trains may enter a definite section of the roadway, from
- either end thereof, and in any desired number, the
- first: car to enter such section effecting the operation

" "indications, other cars entering the section giving in-
- dication at both ends thereof of the number of such
- cars-in the section; the arrangement being such that
+ . when each car ‘enters the section it does not disturb

25 the signals and whén any car léaves the section no

of ﬂlgnals at both ends of the section gwmg definite

" matter from which end, the signals still remain in the
< same condition until the last car remaining therein

T '-:;has passed out, no matter in which direction.

-Second,

- ¢ to provide a novel system of signals and circuit clmng-

7 and all so‘arranged that no matter at which end a car
| o 'may enter it will set or display definite signals at ‘the

ing switches at each end of a section to be protected

0pp031te enda and pla.(,e the switches in such relation
-~ "to'the circuits and controlling apparatus of the signals

that no matter whether the car Ppasses out.at the dis-

~ ~tant.end or backs out at the home end the signals will

40

- - be’restored to normal condition and no matter what
.. the number of cars, within limits, be admitted to the
" section the signals will perform their evolutions for
the perfect protection of the road and be restored to

| 3-_"';safety only after all of the cars have passed out of the
- section, no matter in which direction they may enter

~ - or move out of the same.

Third, to provide means

o :_whereb}' should two cars enter an open or unuccupled

" " same. moment, such signal displays will be given at .

‘block from opposite ends thereof at 1dent1ca.11y the

both. ends of the section as will indicate to the motor-
e '."':"-'mn,.n of both, ¢ars the fact that they are approaching
'each other on the same section and that one of said

| 5 & cars. should back out,*the arrangement. being such that
. .-no matter which cars first backs out it will establish a

;,'fda.nger slgnal against itself and will give a safety 1nd1—
... -cation to the other car at the dlstant end of the sec-

.. -"--tlon allowmg 1t to proceed and 1f bl’)ﬁh back out 9,11

| signals will return to normal or safety Fourth to pro-

vide means for permlttlnﬂ of the mmultaneous en-
trance or exit of cars in and out of a bloek,. Whereby
indications of such entrances or exits are slmultane—
ously added or.déducted at both distant. signal boxes
without changing the condition of the signals as origi-
nally set by the first car which entered. Fifth, to
provide a safety system of signals with indicating ap-
paratus adapted to indicate definitely the number of

cars which enter any section and remain therein for

any length of time and also adapted to deduct or sub-
tract from the indicated number on the indicator at
each end of the gection successively as the cars leave
the same, no matter in which direction, the successive
additive. indications in Increasing order always being

in the same direction until the ma.:-._lmum number of

cars has entered, and the successive deductwe or sub-
tractive 1ndlcat10ns bemg always in a reverse direction
thereto, so that both indicators always give 8 positive

1nd1cat10n at each end of the aectlon of the number of

cars located therwn

Our' invention is particularly adapted for single -
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track railways of the well known trolley type, al- -

‘though it may be used in connection with electric

railways of the third rail type, or with steam railways
and any controlling source of electrical energy; or with
an electric railway and an independent controlling

80

source of electrical energy, the circuit relations of the

signals, the indicators, the operating switches, the cir-
cuit changing sw:ttches and controlling m&gnets being

such that they may be adapted for such use generally
1n railways. - ,
Prior to our invention attempts have becn made to
give an absolute indication of the number of cars at each
end of a protected section of a railway that shall enter
the same and shall withdraw therefrom, and o also
display a definite signal at each end of the section indi-

‘cating the fact that said section is occupled, such a
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system being made operative by a single electromag-
netically controlled indicator at each end operated by

two electromaguets electrically connected with four
circuit wires ranning over the entire section, trolley
controlled switches being provided at the opposite

ends for effecting the circuit relations for the several

circuits on entéring or leaving the section, a single sig-
nal at each Llld bemg combined with such an indica-
tor.
which two electrical circuits are utilized ovgr the_en-
tire section, one indicator gt ea.ch end, each controlled
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A further system has also been pmposed in -

hy two electromagnets; a single ﬂ1gn9,1 being provided |

at each end, ‘the arrangement being such that the indi-
cator hand is operated to give two definite. typea of in-

‘dications; namely, one from left to right in the direc-
tion of the hands of a clock, and the other in reverse |

105




30
- tion and one individual signal at each end thereof is
| ____contrelled for disclosing the presence of cars at both
~ends;of the sectidn should a car enter at either end -

b "i.the_l'eef_ . but this system, like those before mentioned,
g5 i
~ display of the signals in the event of two cars entering

-

dlreetlen over separate cha.l numbers

‘enter frem eppoeu;e ‘directions or leave in 0pp051te di-
rections at identically the same instant of time; both |
“gety of centrelhng ‘magnets for each indiciator would’
operate and no indication would therefore be eﬂfeeted _.-

- Our invention differs from these, in that we utilize

two normally open main line wntmllmg circuit wires
" and ‘electromagnetically controlled switches at. each -
end operatwely brought into action by switches con--
trolled by the. trelley, and in such manner that the ad-
détive indication of cars entering from either. end or
- successively from one end always givesan indication of |
. the absolute- number of cars upon a section, so that

15

QOur inven-

. tion e,leo dlffere frem the 'befere-—mentlened systems,

" switches at opposite ends, a feature of material im- |
" portance in tbat such an action would positively dis-

-future use..
| ~15 ﬂ'wen of the simultaneous entrance or departure of
“fwo cars in the same or opposite directions.

N o that. by no possibility can there be a non-operation
20

simultaneous entrance or departure of -cars past the

arrange the apparatus and make it inoperative for
‘With~our system a- poeltwe indication

A fur-
‘ther eyetem has been devised in whleh a normally
“open two wire controlling circuit. extends over the sec-

is not-go devised as to prevent the possible operatior or

a section simultaneously. - With our invention, there-
- _fore, it is not possible, -by reason of the movement of -

‘the cars themselves, to place the eppa.mtus in mepera—
,twe position or to give a false. indication. 5
- For a full and clear understanding of our mventlon -

. e‘uch as will enable others skilled in the art to construct
- and use the same, reference is had to the aecempenymg

s

plete system eppheable to a single section of railway.,e|

drawings, in Wthh
Figures 1 and 2 repreeent dmgr&mmatmally a Com-

said figures of the drawings being placed the one upon

~ the left of the other, so as to indicate the operative rela-

50

tion of the parts when cars eniter or withdraw therefrom

in either direction. Fig. 3 is an enlarged elevational

. view of one of the signal indicating wheels with the dial-

-~ hand attached thereto and dial-face for 1nd1catmg the

~ number of cars on any section at any one time.

DO

" mally opén branch feeder connected to the trelley wire,
one at each end of the see tion, as shown.
- Inasmuch as all of the partsof the apparatus epphea.#
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Referring now to the drawings i in detail, 1 repreeente.
-a trolley wire eennected to a source oi electrlcel energy,

notshown.

2 represente a trelley wheel, euch as is erdmenly used-:

in connection with railways of this.type, and-3 is 4, oT-

ble to each end of the section to he protected are iden-

ticaliv alike, a description of such parts at one end, say
sintion A, will apply equally well with those at the other

grel, sav station 13: the signals being shown tn normal or

|'

L

‘Both of these | safety position and’ the cir cuit conneections between the -
~ systems, however, are so erranged that eheuld tWOo -Cars

switches and the trelley wire nermelly disconnected, so

that no current is ﬂemng through any pa,rt of the syst em._'

other than the trolley wire. |

4 repreeente a pivoted switch havmg eufﬁelent welght
to normally maintainitina vertical pes1t1e11 o

5 represents a branch circuit running to. earth and

70 -

having connected in multiple circuit therewith two
“electric lamps, 1, 1, s being a hend-ewlteh_fer_ closing
‘this branch cireuit te the lamps; said lamps giving un-.

75

der normal conditions a Whlte light in the ﬁeld of the .

| -e1gnel box.

The (,011133(3135 of the ewwch 4 are nelmellv out et con-

-;taet with stationary contacts 6, 6, the lower end of said
should the maximum number of cars enter, whether |

- - 'in oppesite directions or the same direction, this fact
will be indicated upon both indicators..

switch being bifurcated and leeeted in the peth of the

“trolley wheel 2 and the arrengement thereof such that
~when said trolley wheel is moved in opposite directions
it will close the Cll’Clllt to one or. the ether of the Cen---.
'tecte 6, 6. ' |
of ‘the indicators and the ‘electromagnetically con- |
trolled switches- conneeted thereto, by reason of the

7 and 8 are branch conductors runnmg reep ectwely to

- ',palrs of stationary SW1teh1ng contacts 9, 9, and 10, 10..

85

- 11 is a circuit changing switch hevmg swn;(*hlng &rm_'
of non-conducting material centrally pweted and carry-

ing at its free ends two yielding contacts adapted to con-
‘tact with the stationary contacts 9,10, ‘either in. the full
line position or the dotted line position, as shown, said
‘yielding contacts bemg cennected threugh ﬂemble con- - .-

ductors to signal operating or centrellmg conductors 12,

_-13 and main line conductors 30, 31.

‘m and n are signal operating .or eentrolhng eleetre-
magnets located respectively in circuit with the 31gn‘11

‘operating or controlling conductors 13, 12,.and .con-
nected to the branch earth cir emf: 5, threugn movable

contacts 20, 20, carried by armature levers, 15, 16.0f the

‘magnetsnn; 14, 14 being rheostats located in shunt rela-

tion to said contacts, the functions of: these parts being
to adapt the electleme,gnete for use with. currents of
widely variable potential. The armature levers 15, 1(‘

“are provided at their free ends with operating. pewle 17,

18, pivotally supported. .a.nd h:wmg yielding springs for-
jm.‘a,mt taining them in operetwe relation with a signal in-.
dicating wheel w having a definite number of—prefer-
'e,bly-—-—rectenguler shaped teeth, shown in the drawings -

to the number of sixteen, the apparatus illustrated. be-
ing adepted to admit at one time as high as 16 cars to the
section under protection. In Fig. 3.1 have illustrated
an enlarged view of the signal indicating wheel w, show-

ing also the dial-face and dial-hand d therefor, the dial-
hand being carried by the same shaft which supports the
signal indicating wheel and the normal ‘position of said
‘hand pointing to zero, as indicated.-
illustrated in detail constitute a numerlcel indicator for
giving a visual indication of the number of cars at any
time standing upon or peesmg over any preteeted seC-
.t1on ef the roadway. | ‘

These parts thus

19 is a pivoted arm edepted to move 1n a gmde-wuv
and 5o arranged that its lower end may either rest in or -

out of the path of the second pivoted arm 21 carried by |

%
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the circuit changing switch 11 and operatively con-

nected’ by a link 22 with a trmngular eha,ped operating

arm 25 supported by the same pivot or ]eurna,l ‘which
| supperm the switch 11. |

125

The signal indicating wheel w is prewded Wlth an in-
dex adapted to move over a dial having sixteen num-

bers for indicating the position of said signal wheel as

130
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a

shown in Flg 3 Tt 18 alqn prowded with an operating | semaphﬁre 3 in position. indicating that the mator-—
 pin 26 ada.pted to move 1n a vertical slot in the upper

.arm of the trmngular shaped arm 25.

- ‘g and 7 are two signal glasses, respectwely of the col-

'ors green and red, said signals being carried by the arms

- 24, 23 and pwota]ly supported upon the switch 11.

-27,-28 are pins carried by the arm 25 and &dapted to

' rotate the signals g and r.in accordance with the direc-

10

tion of mtatlon of sald arm, said signals being moved
.thereby in one direction and by an independent force as
gravu',y in a reverse direction and having limit stop pins |

- in the mgnal box, as shown.

.29 is an upwardly extending arm integral with the

o switch 11, the end of said arm being located in the

15

path of the upper end of the pivoted triangular shaped

arm 2, the arrangement being such that the switch

11 is. always operated in either direetion when the

- operating magnets are demagnetized, dependent: upon
- the circuit relations of the several parts of the system

20

‘and of the operatlon of the switches 4, 4, at either end

. of the sectlon

- The operation is as folluwa—Both of the Blgmﬂs r | contact with the upwardly ‘extending arm 29 of the
‘and g at each end of the section are shown in their

| normal position with the lamps ! at station B normally |
-in circuit and the lamps ! at station A pormally out of

- circuit, the former for the purpose of illustrating the | operation of the signals at the distant station, as the

. apphcatmn of the system for night use and the latter
- for ﬂlustratmg it for day use by the semaphores alone.

30

- Suppose a car to be entering from the right at station

A and thg‘t the overlap between switch 4 and the sig-
nal. box. 18,8y 200 yds., or a sufficient distanee to en-

N ‘able a motorma:n to observe the operation of his home
. signal, a8 his car enters or withdraws from the section.
~ - When the trolley wheel 2 passes the switch 4 it closes

35

the circuit a definite time between the trolley con-

| the swit¢h 4 where the trolley wheel entered.

IAan may pmceed At the same time that the current

was closed through the switch 4 and contact 6 & branch

circuit was closed over the main line conductor 31 to
station B through the signal operating or controlling
conductor 12, electromagnet n, contact 20, branch
circuit 5 to earth, thereby energizing said magnet and
lifting the armature lever 16 into the position shown

in dofted lines, so that the free end of the pawl 18 is
now lifted into a position such as will cause the signal

indicating wheel w to be rotated in a reverse direction
to the hands of & watch, when the circuit is broken at
When
this occurs the triangular Eh&p;d arm 25 is moved
through the agency of the pin 26 and hence the pin 27
is caused to act upon the mgn,a}. Bupportmg arm 23 car-
rying the red glass signal 7 in such manner as to Place

70-

79
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said glass bef()re the lamps l, gwmg g} d&nger signal to

a motorman coming in a reverse. dtrectlon.
same time as the triangular Ehaped arm 25 was rotated
| to the right the free end.thereof came into frictional

switching arm 11, causing said switching arm to be
rotated into the position shown in dotted lines, thereby
reversing the switching connections for effecting the

car passes -out. The signals at both stations, there-
fore, remain in this position until the car passes out
at station B when. the troley wheel 2 actuates the
switch 4 and, cn'(,ult canditions are effected at that
point and at stat.mn A whereby the signals are re-
stored to-safety as follows: Circuit is closed by branch
conductor 8 to the left hand stationary contact 10, the

At the

89

90

95

yielding contact ca.rned by the switching arm 11 in

the position shown in dotted lines, flexible conduc-

A ductor and the ‘branch conductor 7 to and. through | tor, signal operating or controlling conductor 13, elec-

the stationary contacts 9, movable contact at left of

.. ating- or cﬁntrollmg conductor 13; thence  through

40
' by causing the armature lever 15 to be drawn farwa,rd

tromagnet m, contact 20, branch circuit 5 to earth,

| awﬂ;ch 11 and flexible conductor to the signal oper- | thereby causing the armature Iever 15 and pawl 17 to

rotate the signal mdlcatmg wheel w I a clock-wise

magnet m, contact 28, branch cn*cmt 1o earth; there- | direction, so thalt the pin 28 is brought against the

. into the pomtlon shown in dotted lines so that the
hmked operatmg vawl 17 rotates the signal mdlcatmg

-_ - wheel w- through one notch, thereby 1mpartmg to the

trmngular shaped arm 25, through the agency of the

' pin, 26, a motion to the leit, and hence through the

- pin 28 and arm 24 to the signal g s-movement sufficient -

to place the green glass in front of the lamps I; thus

50
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- disp]aymg to the incoming motorman the fact that.the"
.sectmn is clear for him. -When the armature 1ever 15

arm 24 of signal g and the pin 27 is withdrawn from the
arm 23 supporting the red signal r, allowing said sig-
nal to fall by gravity to aafety posumn At the same
‘time a branch circuit was closed over the main line
conductor 30 to the distant station, through the con-
ductor 12, magnet n, contact 20, branch circuit 5 to
earth, energizing the magnet n and causing the arma-

ture lever 16 and its pawl 18 to be drawn into the po--

.sitien shown in dotted lines, so that when the circuit
is mterrupted at the switch 4 in station B this arma-

100

105

110,
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- was drawn through its complete phase the circuit was | ture isreleased and pawl 18 rotates the signal indicat-
| _,__mterrupted at the contact 20 and sufficient current

~ was allowed to flow through the rheostat 14 to enable- tion, thereby allowing the green signal g to fall by its
" the electmmagnet m-to hold the armature lever in its

forward - position, in the event of the car stopping in
such position that the trolley wheel 2 holds the switch

' - 4 permanently against the contact 6, such an arrange-
ment making it impossible to burn out the magnet m,

60

" owing to.the length of flow of current therethrough in
'__the eventof the car stopping as described. |

“After: the trolley wheel passes the- Emtm 4 in the

| ﬁ-_,dmeotmn described it drops to its normal position and

~interrupts . the . circuit; consequently, ‘the armature

o ~lever 15 of the magnet m is restored to its normal posi-
65

..ﬂ

ing wheel w to the left and the arm 25 in reverse direc-

own weight into a safety position. -

Suppose now that after the car entered the section
1t beca,me necessary to reverse or back it out of the
same, Under this condition the trolley wheel 2 wili
actuate the switch 4 at station A making circuit con.
tact between the contact 6 and branch conductor 8§,
stationary contact 10, yielding contact carried By the
switch 11, flexible c_onducmr to branch conductor 12,
through magnet n, contact 20, “branch conductor 5 to
earth, energizing sald magnet and raising the armature

| lever 16 and its pawl 18 into the posu:mn shown in dot-
..tmn and the circuit remains mterrupted with the green | ied hnes, 8O that when the switch 4 IS released and

L
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‘breaks the circuit the pewl 18 will rotate the surnel indi- | eay 200 ft. in advanee of thom“ of a, cleer ergnel Wthh

- cating wheel w one notch to theleft, thereby for cing the

triangular arm 25 into its normal position and releas-

ing. the green signal g so that it falls by its own: Welght

to elear position.

-_ 20, branch eonduetor 3 to earth this causes the armas-

.10

ture lever 15 and its pawl 17 to be lifted into the po-.
sition shown in dotted lines; rotating the signal indi-
- cating wheel w, one step to the right and reetormg the

| g _trlangular eheped arm 25 to its normal position; thus

‘causing the operating pin 27 to release the red ergnelf
- r and allow it to fall by its own weight to safety po-

15

sition. As the triangular shaped arm is moved to the

leit the ]mk 22 operatively. conneeted therewrth and
with the pwoted arm 21 causes the upper end cf the

| - Iatter to be moved into the path of the downwerdlv
- extending. arm 19 at the tree end of the armature lever

_"2_'0

. the circuit relations between the switches, the opere—f
tive magnets and the s1gna1mg eppe:tatus 1nto then: |

15, so that as this armature lever is released the arm 19,

acting upon the pivoted arm 21, pushes or forces the'__
pivoted switch 11 from its. poeltlon in dotted lines into

its original position in full lines, thus restoring all of

normel or clear positions.

It will thus be apparent. that the two pwoted elreult'f'

changing switches 11 are so interrelated with the cir-
| traction to be madefrom the indicators heldat each end

 cuits and circuit connections of the signal operating or

30

controlling apparatus at the two stations, that no matter |
in which direction a car may enter or leave a section,

~ “on entering it will set.a green signal at the entering end

“a car has once entered a section any number of cars up’
to and lncludmﬂr the limit of the ratchet-teeth on. theﬂ
signal indicating wheel w, in the present mstenee SIX-
teen, may enter the section, and the swna,le witl not

45

_tIOIlS no matter what the dlrectlon of Wlthdrawal

will also be apparent on tracing the circuits that a,fter:_“j
| ‘the signals orrgmally set by the first car which entered

the block, although their number has been indicated
‘at both ends, regardless of the fe.et that they had en-
tered from opposite directions.
. .f"'oult changing switch, it is immaterial in which direc-
tion any of these cars may nowpass out of the block
‘or section, though in passing out they each make asi-

and a ved-signal at the departing end and when with-
. drawing from-the section in either direction it will re-

35

store these signals at vach end to their normal eondl-

he dlstulbed but the mdleatmﬂ' wheels Wlll be rotated

suwesswely each time a car enters a section, no matter
tl which dnectton it may enter; thereby giving a
cumulative indication at both ends of the section of the

In like mann er after a ,_
all cars are out of the block a *¢ whlte 7 ﬁeld will become .

visible, thus mdleatmg a- clear unoccupled block or

"ﬂeectlon S S -
'Qne 1mportent fea.ture of this two wire elgnal and in--
| du:etmg system 18 found in the fact that it indicates

aetual numher of Cars therein.

definite number of cars has ontered the section, say Six-

teen in the present instande, any car on ]eavmg the sec-

‘tion will subtract or deduct upon the indicators one

notch, thus giving a direct indication of the actual

_' 11111111:-(11 of cars left, and this is true no. matter from

3353

60 -

whicly end of the section the car may leave.
the two cars enter. from opposite. directions at iden-
tically the same tlme hoth of the switches 4 will be
placed in operative ~connection with their respective
contacts f, and if the eircuits be traoed under these

| mnrhtmncz it will be asc crtained the.t neither the red.

nor the gr een signal at elther statron will be more than
momenta,nl} affected, thus gwmg to the motorman

-entering a section a clear white signal which he must,
know is wwng, for as before pointed out each motorman
-on entering the section from either end lmlependent] y

has dleplay ed a green safety signal and there is dis-

played at the distant etid. sunuitanoouqu ared danger

signal.

A branch circuit is closed: at the .
“same time. through the main line conductor 30 to sta-
tion.B, branch conductor 13, electromagnet m, conteet‘

Should

|
‘| and are now passing out.

_passenger cars may have en.tered the block from one
| end each. following the other in- the same direction,
“while opposed to them a number of, say work cars: fol-
‘lowing one ancther, may have intentionally entered -
the block at the opposite end and gone off onto a side -
“track orsidi ing. This condition does not alter or change

nal.

Two mo[nmwn thorefore hr.wo 1ndloatton i

- Hf’f._B&O,sel,.

they know to be wrong, and under instructions, there- -

fere one of them must back. out

end of the section a red or d.a,nger signal and simulta-

Whicheéver one backs . - :
~out. will, if, the circuits be traced, dreple,y at his own.

_ 0.
| neously at the other end of the’ section a green or safety

ergnel .thus. 111(11(3&::1;111B to the motorman at that end -

“that the other car-has backed out and he may proeeed -
In other words, the' display, say 200 {t. n edvance of -
79 -
“clear white srgnd,l means .that there are two cars ap- -
proaching each other and that one of them. must back
out and that as soon as one does back out a proper ad- -
vance signal, namely, a green signal, will be displayed
to the other motorma,n end 2 red slgnel to him ‘who
-thue backs out. | |

each motorman, after he has entered the eeetlon of 2

‘80

- It will be Been that our mgml syetem embraoee 3 com- '

pound signal and indicator in connéction with coni- |
The

pound reversing or -circuit changing switches. -
object of the eompound indicator is to permit of mdlea-
tions being srmulteneouely given and held at both ends

85

of the section or block, regardless from what end of said

i section cars ‘should have entered, while the circuit -

changing switch serves to reverse the trolley.wire or. -
60
"I 'block which displays the red 11ght or eema,phore 80
that any and al Lears now within the block when pass-

third rail switch circuits at that end. of the section or

ing out will cause a simultaneous deduction or sub- o

of the block, regardless of which end they had entered
For instance, a number of

By reason of the cir-

multeneoue deduction or subtraction from the: Indica-.
tions prewouely taken and held at both ends. When

100
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110
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w1th but one visible field or eemephore the condition of

| the ‘block and the direction in which cars are paesmg
through it.
impos&uble to become confused: or to misinterpret a sig-
| A “white” field before entering, will indicate a
'clear ungccupled .block. A car when passing into a
‘block or section will change the.“white” to a “green”
‘when entermg and the ““white” to a “red” at the dis-
tant end, thereby md1ca.t111g to motormen of cars, be-

“With one field or semaphore i 1n view, it ig

125 .

fore entering at that end; of the approe.ch of a carin the

block, while the “green ”? to the rearof it wﬂl indicate
to the motorman of cars following of the occupation and
‘departure .of a car ahead. When this car has passed |
thr0ugh the d1sta,nt end of the block or hae baeked out,

130




the colored targeta or Eemapho:es Wlll d.lﬂappear and
“the field at both ends of the block will again be restored.
“to thejr nor
‘may be rendered visible from one or. through both oppo-
‘Bite sides of their boxes or inclosures, as may be desired
and to render them visible &t night or iri dark places.

““white.”’ - These targets or semaphores

‘dunng daytime, they may be illuminated either by an

. 10

"-oil lamp or more preferably by a number of electnc_'
~lamps of high voltage, each connected ‘in multiple”

‘acrose the leads of a separate circuit with the switch s
- 'to throw them in or out of circuit, as shown and de-

. ~ scribed. This lighting circuit is entirely independent
~ of the slgnal circuits, neither havmg electric connec-

e '~ tions: mth the other
-lampa “‘in multiple” is to insure constant illumination

_._‘._15

- should one lamp or the other burn out.

The object in connectmg the

This two Wu'e

--ﬂ1gnal gystem possesses another important feature in

“-that ‘both its line circuits, its semaphores, and com- |
. pound indicator operating mechanisms are each and

. 20 all independent of the other, permitting of opposing

- indications being s1multa<neously made from both op-
. posite ends of the block at the same time as the fol-

. lowmg mstance will explain: Suppose a car proceed-

e 1ng thmugh a block should pass out the very instant a

30

- car in the rear of it should enter— With this system
T :.“the ﬁrst car having passed into the block has set a-
“greén” signal when entering and a ‘“‘red ” slgnal at the

distant end, while its indication has been taken and is

" held by the signal indicator at €ach end of the block.
Now, as the car following in the rear and entering the
 block would repeat, by adding to both indications, the

car ahead in passing out at the same instant Would de-

~duct from both indications, but in domg so it will leave
. thesignals unchanged because a car is still in the block.

- Thigsignal system can also be operated from another

- or sepa,rate source of electrical energy, transmitted spe-
cially for that purpose along the line or from independ-
© - ent batteries at each end of the section.

e in tlns instance not being subject to luctuations would

pmctwally be uniforin throughout the entire distance

. j'_and would permit of ma gnet coils of much higher resist-

_ ? au(,e, while the wntactmg terminal for the signal cir-
- “cuits which is operated either by the trolley wheel or

45

- shoe, would be directly connected to this special cable.
‘We' have illustrated in the drawings only a single |

- section upon which cars may accumulate and display
- the signals and effect the operation of the indicators in
- the manner hereinbefore described as applicable to a

- tion having a pair of switches 4 as closely related with -
- relation to each other as possible, so that independent
55
o Bectlon

._jrectlon

_'smn-le tla.ck road, where cars may travel in either di-
Should it be deemed necessary to apply this
‘systein on the block signal system it would, of course,

only be necessary to duplicate the signals at each sta-

sets of signals would be displayed for each adjacent
In this way each section would be operated

- in the manner described and the accumulation of cars
"_~properly indicated upon the indicators and the.suces-

- - Blve mgna.ls pmpelly set and operated as the caxs ad-

mnce or recede.

“in the accompanying drawings, as we believe it is
lmmd]y néw with us to effect a simultaneous operatmn
.--.-ut HI"HﬂlS .l,t the. 0ppos1te ends of a section of road to be

.:860,'5-61 - o _ | o

|
B

The voltage

~ We do not limit our invention to the especial details
of construction hereinbefore described and illustrated

—

protected and to give indication of such operation and

of the number of cars at any time-which are located
n the same, and to operate -the signals in such.

u
manner that no matter in which direction the move-

~ment of - the cars may be cffected the signals when once
get will not be disturbed after a series of cars have en-

tered the section, until the last car has been removed
therefrom, and thls without relation to the direction of

S

70

motion, it being generically new with us to effect this -

mmultaneous mode of operation of signals and indica-

tion of the location of the rolling stock of 2 railway
under all possible conditions of operation -but espe-

clally when cars simultaneously operate the control-
ling switches at the oppomte ends of a protected sec-
tion.

We believe it is broad]y new W1th us to effect the
operation of signals at the opposite ends of a section of
roadway to be protected in-such manner that it is not
possible, by reason of the operation of the.cars them-

selves, to disarrange or render inoperative the signals
“controlled or operated by the movement of such cars,

no matter in what order ot entry into the section or

what number of cars enter the same within limits, to

be determined by the capacity of the apparatus itself,
and whether by the simultaneous entry from opposite
ends, or the simultaneous withdrawal therefrom, a
feature of novelty and utility which, so far as we are
aware, has never before existed, and we wish it under-
stood that our claims heremafter directed thereto are

‘to be construed as of the most generic nature, for that
‘no system, 8o far as we are aware, has heretofore been

devised which is adapted to effect these results.
Having thus described our invention what we claim
and desire to secure by Letters Pa.tent of the United

States ig-— |
1. In a rallway slgnal system a gection of roadway pro-

vided with two slgnals at each of its opposite ends:; two

signal controlling magnets the:-efor at each end, circuits,,.
clreuit connections and switching devices, whereby when a
car enters at elther end it mets signals of a definite nature
at both ends snd when it withdraws+in elther direction it
restores them to normal, the circuit relations through the

controlling magnets being such that cars may enter at

either end of the sectlon and in any order without dis-
turbing the signals alrendy set by the first car which en-

~ tered substantinlly as described.

2. In a railway aignal system a sectlon of railway pro-
vided with two aignals at each of {ts opposite ends, elec-
tromagnetic swlitches and electromagnetically controlled
indlcaturs, so arvanged that any number of cars may enter
the section, display independent signals at both ends of

70
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the section, and glve vorrect indication at each ‘end there- |

of of the exact number of cars in the section at any time )

the arrangement belng such that any car may leave the
section- from elther end and give on both indicators defi-

nite {hdicatlons and leave the signals still aet 5O long as

one or mote cars remaln on the section.

3. A combined raliway signanl and 1ndicatlng system,
embracing signals located in palrs at the opposite ends of
a section of rondway to be protected and one indlcator at

120
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ench end of sald sectlon; in comblnation with operating

electromagnets, circults, circuit connéctions and switches

played et each end when any car is on the section and the
Indlecators at both ends glve increased or sddative indica-

tlon of the number of cars In the section as they enter and

decreased or subtractive Indication thereof as they leave,
no matter in which direction the movements of the same
may be, ﬂllb#mntiqll:y a8 described, S

4, A combined system of signals and Indicators fur ]
rallwny. embrecing two signals and one Indicator .at each
end of a section of roadway and controlling t]ictrumng-

8o arranged that one of the two signals is always dis-

130
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20.
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‘nets for the signals -and the indicator;
5 with a current changing
at ench end, and means whereby. the operating switches -

may"- be actuated by 'a car nlnvlng in eitlier direction, the
-eircuit relntiens thleugh the controlling magnets being
. eueh that. cars may enter at either.end of the section and

' the other by the -absence .of its controlling current;

in. combination
switch and an aperating switch

in any order W1thnut disturbing the signals aiready set by

- the first ‘car which entered, Snbstnntlally as described. |
3. A snfety system of swnnle and 1nd1entnrs, embracing
-310‘11.110,, indleatnle and operating or controlling magnets
- for the same; tnwethel. with operating switches adapted
to be moved by a car in either Jdirection, and circuit’
ehdnwlng} gwitches and - meehanleal and eIeetmeal inter-

connection all arranged and acting in such manner that

no car can erter or 1enve the pmteeted section without

giving deﬁnite indleatlen thelenf Substantinllv as. de-

- seribed. - _ : I

0. In a snfety system for railways two- enmp,anmn elg-
nals, an indicator common to both, and controlling electro-
magnets for the signals and- the 1ndlentnr &d’lptEd to act
thereen one by the presence of its controlling cwr'rent, and
in
combination with a circuit ehanﬂ‘lnﬂ' switch and an oper-

&tug switch, the-latter being adapted to be moved in op-

[JLSltE' directions by a moving car as it pnssee over the

. route, snbstnntlelly as described.

30
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ouarding a Seetien of roadway, embr ﬂ.(‘:ll]“‘ twn companion
signals at each end of the section and a numerical indi-
cator common to each pair nf signals ; two eleetrernagnets

for enntrnlhng the signals and the indicators ;- ‘a circuit

. ¢hanging sw1teh for each pair of signals and an operating

switch at each end of the section adapted to be moved in

, eppemte directions . by a eer substantially as described.

35

8. In a safety system ef 1a1lwa3fs a section of rnedwey

-provided et each .end ‘with an electromagnetically con-

7 trolled indicator; in. eemblnanen with swﬂehee at eacéh

20
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cuit extending over a part of the route:

80

end adapted to be operated by a car in opposite direc-
tions ; te
and circuit connections whereby when. each car ‘enters the
section an indication is made on each indicator and the
indications are eumnlntwe always in the same direction
s0 long. as cars enntlnue to enter, and subtrdctive always

‘ in a reverse direction so long as they continue to leave the

'seetien, _ne nlatteL whmh way they move, substantlellv as
described. ' |

9. In a ,eefety system of _1'eiIWeys a section of roadway
to be protected ; a normally open two-wire control circuit ;
in eembinntmn with an eleetremaﬁnetleelly controlled in-
dieatnl at each end of the section, the aunngement heing

~such -that all cars entering the section give cumulative
-'1nd1ent1nne of the fact on both indicators, always in the
same direction due to the presence of an electrical cur--

rent ‘through the controlling magnets at both ends of the
seetien, and all cars leaving

on, alw ays in a 1eve15,e direction when said cnntrelling

- magnets are demagnetized ‘whereby positive visual indi-
. cations of the number of cars on the section are “always
“bhad at ‘both ends, substantially as described. -

10. In a. mllwny system a section of railway havlng an’

indicafor ‘at each end of the section ; a normally open two

- wire control circuit; in combination with switches, en'culte
“eireuit connections and eleetlnmngnetie controlling means
for

that the entrance of all cars into the gection effect a cumu-

_ative indication on hoth indleatnrs always in the same
direction’ due to the presence of an electrical current
through the contr olling magnets ‘at both ends of the sec-

‘tion, nnd the departure of all cars produce a subtractive .

effect thereon, always in. a reverse direction when said

the number of enrs on the eeetinn, subetnntielly as. de*
seribed. | T

11. In a railway signal syetetn a twe Wire eentrel cir-
a source or

sources of - electrical energy for said circuits; a pair of

signals and a switeh at each end thereof, and eireuit con-
_neetinns wherehy cars on entering in either direction elec- |
tr 1enfy effect LhE display of elﬂnale of a deﬂnite nature at -

end of each section;

. In a safety system for railways, means’ for safe-

“Tected ;

together with eircuit changing . switches, ecircuits

cive subtractive effect there-
- CAr ;
\tromagunetic switches -and. mechinical and “eléctrical con-

theé indicators, all so interconnected and . nrpengeﬂ 1.

860,561

- each enddependent en_the'entrenee of ‘,the‘ﬁrét car and no

matter-in which direction, -the signals at each’ end being .

restored to normal conditiops by the application of an in-
dependent force which is established through the agency

of a second electrical cuirrent on-the departure of the car

from the section and after such eurlentn has been. lnter-

mpted substantlally as described.
<0

combination with-a source of electrlenl energy. and switches

,enn,t1 olled by .the- movement of a car for varying the: cir-
cuit relations of the two wire circuits:in such manner that
the first car to enter the section will establish a display
of signals at Doth ends thereof Whleh lndICﬂtES its direc- -
tion of movement and which  will not be varied by sue-
cessive cars w1thln limits ;
‘matter in which dlrectlen will ‘effect the restor ation of the

and the first car to Ienve no.

Sl“’I]JlS te normal by. the application ef an independent
force W]leC]:l is established thmngh the ageney of a second

_' electueal current on the departure of the car from the.
section and after such enuent ‘has been inteuupted sub- -
'stentlallgf as described: -

13. A 1.111wey signal svsten:l heving twe signals: at eneh
two main line eontrel circuits and 3
circuit Chﬂﬂ“‘lﬂ“‘ switeh for each pnu of signals; ; in eembl-

nation with a source of electrical energy: tngether with a

circuit controlling switch at each end of the séction
“adapted to be actuated by & passing car, the arrangement

being 'such that no matter in which direction cars may

enter or withdraw flO]]] either or both ends of the sec-
tion the signals WIH be pmpelly dleplayed substantlally.

as descr ibed.

85

In a railway elgnal system a twe wn*e centrnl -eir- .-
cuit and signals and switches at each end of a section ; 'in

j95-
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105
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14. In a signal svstem fer 1nﬂwnys two eignal enntrol_ )

for each pair of signals ;
local circuit connections, and operating switches, one at

each end of the section, adapted to be operated by a pass-

ing car and all so ariane'ed that signals of different char-
aete1 are eunulte.nenusly displayed at the eppes1te ends of

the section when a. car’ enters from either end, and re- .

stored to normal when it Ieaves f1e1n e1the1 end snbetan-

- tially as described. :
15. In a railway signal eyetem a twn wlre conirol elr-_

"eult & signal embracing a lamp located between. two

| tlaHSpalent signal disks ef different color; in enmblnntlen
“with two control magnets each adapted to place one of the

disks before the lamp from -opposite sides; one magnet

~cireuits; two signals at each end of a-section to be pro-
-two control magnets and one eentrnlhng SWItch~

115

~in combination wijth circuits,

120

acting positively on closure of its circuit and the other

reversely on breaking its circuit, snbstantially as de-

scribed. o
16. A mllway ‘signal svsteln ernbraelng main.’ exgn‘a

_control cireunits and pairs of signals at the ends of edch -

section to be protected; operating. switches at each end
adapted -to be moved in™ spposite directions by a passing
two. control magnets for: eaeh pair ef signals; elec-

nections whereby when bhoth eperatlng switches are simul-

tan'eeusly actuated the signals are not moved from normsal
_bosition, snbstantlelly as described.

17. In a railway signal system twe mgnnle et each end E
- of a .section of roadway to be preteeted normally open
a source of elz\uleal energy ;

two-wire control cirecuit;

electromagnetic means of control, and mrenlt& and circuit -
‘connections whereby, when two cars enter t]:\e section

-.mmnltnneeuely from opposite ends thereof, mgnais are dis-
played at each end, due to current flow tlneutrh both of
the enntwl cireuits ‘and subsequently said" ‘signals are
restored to normal by reason of the dlseentxn‘uanee of. the

‘ , current flow in the . eppne:te ﬂueetlnn tlnengh the said
controlling magnets are, demagnetized- whereby positive | -

visual knowledge is had at all times on both,indlcators .of

circuiis

18 In a railway eysteln a eignal"at the entermg end of
a section of roadway te be protected ;. electr ical ecireuits
and circuit connections and means enntrelled by a car on

) entering the section for e.ffeetinﬂ' the’ dieplay of the eignal
together with means at the distant end nf said- section

controlled by the car on Ieaving the seetlen for effecting
the restoration of the signal to normal ; the arrangement

130
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being such that sa;d signal is displayed threugh the action .
160

of eleetlieal energy on enterlng the section and restored
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"'fo normat b:, the application of an mdependent force | a locally applied electrical current ﬂnd the other hy a cur-

 electrically put into play, no matter in which way the car |

- may leave the section after it has once caused the display

':tlon of railway to be protected;
" eireuit cﬂnneqtloncs and means controlled by a car on
“entering the section for effecting the display of both sig-
‘nalg, the one by.a locally applied electrical current and
-the ‘other by a current transmitted over the section, the
'arrangement being such that when a car leaved the section,

- -ot the signal, substantially as described.

“19. In a railway system a siecnal at each end of a sec-

- no matter in which direction' the signals are both restored
_t(} normal condition by independent forces brought into

15

‘play, one by a locally applied electrical current and the

| other by a current {ransmitted over the qection suhstan
-+ tially as described. |

.- 20. In a railway system a signal at efwh end of a sec-

. tion of railway to be protected;

two electromotive de-

' vices for each signal and means controlled by & car on en-

90

tering the section for effecting the display of both sig*

‘palg, the one by a locally applied electrical current and

the other by a current transmitted over the section, the

‘arrangement being such that when the car leaves the sec-
~tion no matter in which direction the signals dre restored
,_to_ normal by independent forces brought into play, one by

; end of a section of roadway to be protected;
electrical circuits and

rent . transmitted over the section, substantially as de-
seribed. .

21. In a milway gystem two 5ignals at or near each
two electro-
motive devices for each pair of such signals, and means
controlled by a car on entering the section in either direc-
tion for effecting the display of one signal of each pair, tiie
first by a locally transmitted electrical current and the
other by an electrical current transmitted over the space
betwween the palrs of signals, the avrangement being such

that when a car passes directly through the pwtected sec-
tion or backs out after -having entmed the same all signals

are displayed by the direct current effects upon the electro-
motive devices, both local and distant, and restored to nor-
mal by ln(IEpendent forces brought into play by hoth local
and distant current effects, substantially ‘as described.
In testimony whereof we have signed our names to this
specification in the pr esence of two subscribinﬂ witnesses,
WESLEY T. OVIA'TT,
]]DWARD F. LATIMER.
:  WILLIAM GRUNOW, Jr.
Witnesses:
WM. C. BENEDICT,
J. 1. NOBLE,
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