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Be it known that I, CHARLES 1. RENREW

of East Windsor, Hartford county, State of

10

‘Connecticut, h:;we invented certain new and
useful Improvements in Electric Railway-
| Slﬂ*nals, and I do her eby declare the follow-
ing epemﬁeatwn taken in connection with
: the accompanying drawings, forming a part |

of the same, to be a _full clear, and exeeb de-

‘seription thereof

This invention relates to that class of rauﬂ-

- way-signals which are used to warn a person,

usuelly the engineer, upon one raﬂway-ve-.

hicle of the.presence of another vehicle or
obstruction upon the same track; and its
object is to provide a system which will be

. simpleand efficientin construction,and which

20

will enable an engineer to determme whether

the other tl&ln or .vehicle 18 running in the
same dlI‘thIOIl in which his train is running

~ orin an opposite direction, and which Wlll
also enable him when the tla,ms are running.

~ in oppesﬂae directions to tell whether the
'-.other train is in the front or rear.

This object is accomplished by plOVldlnﬂ‘
two conductors, one of which may be the rail-

way-rail, insulated from each other, and pro-
viding the railway-vehicles, p1efereb1y the

~engines, with two electric freneletors which

.30__

35

are connected in series thro 110‘]:1 eleetuea,l CON-

nection with said condueters one or more
electric indicators being eonneeted with each
of said generators.

Any form of generator
may be used but it is preferred to use a gen-
erator in the form of a dynamo and to con-

- nect said dynamo to a wind-wheel which is

40

driven by the current of air produeed by the |

motlon of the vehicle.

“The invention also 1neludes eeltem other'

details and combinations, as will be more

fully described, and set forth in the claims. .
Referring to the drawings, Figure 1is a dia-

n*ra,mmetlc view 111ustret1nﬂ* the operation of

) -.the 1mp10vemente under various conditions.

Fig. 2 is a detail, partly in diagram, showing
- the indicators and the circuit- breake1
- 3isaview showing the preferred form of gen-

Fw

~ erator -and the manner of connecting said

generator with the cond uetere

Fig. b 18 a

detail of the generator. Fig. 7 18 a

'- fer suppm ting the conduectors.
11 are views. shewmﬂ' a car plevufled with

‘the wire 9.

_similar to indicator 8,

Figs. 4and 5%
are deteﬂs* of the devices for eenneetmﬂ* the |
generator with the eonduetors

- ShoWin’o‘ the pmtable ‘alarm and the manner

of connectmﬂ* the same to the conductors.
Figs. 8 and 9 are details showing the br ackets

Figs., 10 and

55

means for eompletmﬂ‘ a e1reu1t between con- -

“ductors a b.

Referring to the dla,frram shown in I‘]ﬂ' 1

| ab repreeent two conductors properly ] insu-

6

lated from each other and extending alono"_ |

the road-bed of the railway.
1, 2, 8, and 4 indicate engines p10V1ded

W1th swna)l devices, and the arrows below
said ﬁﬂ'mee indicate the direction in which
the engines are supposed to be moving upon
the re.ed bed. Thesignal devices end the ar-

rangement of thesame in each of the engines
18 the same, and a deecnptlon of one system
of such devices only will be given.

70

- Kachen-

gine is provided with two eleetrle D*eneretm S, -

(mdleeted in the diagram as batteries 6 12.)

The generator 6 has its positive pole con-

nected with one of.the conductors a b by

‘means of a wire 7 and has its negative pole

75

connected with the other of said conductors

by means of the wire 9. An electric indica-
tor 3, consisting in the felm shown of a mag-

‘net and its ar ma,ture is inserted .in the wire
eonswtmﬂ' in the

7, and a second 1nd1ea,t01
form shown of an electric bell is 1nee1ted in.

inserted in the wire 9 for the purpose of break-
ing the circuit to cut out the generator 6.

The generator 12 has its posatwe pole con-

" The cuemt—bre&ker 10 is also

8o

uected with the conductor to which the wire

9 is connected by means of a wire 15, in
which is inserted an' electric indicator 16

17, similar to circuit- breakel 10. The nega-
twe pole of generator 12 is connected Wl‘[h
the eonduetor to which the wire 7 is con-

nected by means of a wire 13, in which is in-
- serted an electric indicator 14, similar to in-
~dicator 11.
‘generator 6 and the wiring connecting said

In the following description the

generator with the eouduetms a b Wlll be

ﬂtel med ‘‘rear” circuit, and the ﬂ‘enemtm 12
and wire connecting the same Wlth the con-
| duet01s will be ter med the ¢*front” circuit.

It will be seen from the above description

-that the generators 6 12 are connected in se-
a detail |

ries throunh the conductors a b and that a

and a enemt-breaker'

Qo
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current 1s constantly passing through both |

therearandfiront circuifts except at the times
when the circuits are brolken by means of the
circuit- breakers 10 or 17. The indicators,
however, are so constructed that the current
due to the generators 6 and 12 is not suffi-
cient to operate said indicators, and the in-
dicators arce also so constructed that it re-
quires a greater current to operate the indi-
cators 11 14 than is required to operate the
indicators S 16,

In using this system it will be the duty of
ecach engineer to break the rear cireuit at fre-
quent intervals and the operation will be
as follows: Supposing a second engine, No. 2,
is upon the same track with engine No. 1 and
18 provided with signaling devices similar to
No. 1, then when the rear cireuit in No. 1 is
broken the current from generator 12 will
pass down the wire 15 along the conductor ¢
and up the wire 9 of No. 2, thus inecreasing

the amount of current which passes through

the rear circuit of engine No. 2. The in-
crease 1n the current passing through the rear
circuit of engine No. 2 will depend upon the
distance between the engines Nos. 1 and 2,
and by regulating the resistance of the cir-
cuits and of conductors a b and also the
amount of current produced by the genera-
tors the distance that the engines must be
from each other when this addition to the
current of the rear cireuit in the engine No.
2 18 sufficient to operate the indicator S in
sald circuit may be regulated as desired. If
the engines are within this prescribed dis-
tance when the engineer in No. 1 breaks the
rear circuit, the rear indicator 8 will be op-
erated in engine No. 2 and when the engineer
in engine No. 2 breaks his rear circuit the
rear indicator Sin engine No. 1 will be op-
erated. When therear indicator is operated,
therefore, the engineer in that engine is in-
formed that there is another engine upon the
same track and moving in the same direction
in which his engine is moving. Ie is notin-
formed, however, whether or not the engine
18 in the {ront or the rear.

The operation above described will be re-
peated at frequent intervals, and if the en-
oinesapproach dangerously neartoeach other
the Increase of current through the circuits,
due to the cutting out of a generator in the
other engine, will be sufficient to operate the
indicators 11.

Supposing now that two engines upon the
same track are approaching each other, as
engines 2 and 3, then when the engineer in
engine No. 2 breaks the rear circuitithe front
indicator 16 in engine No. 3 will be operated
1f the engines are sufficiently near to each
other, and when the engineer in engine No. 3
breaks the rear circuitin his engine the front
indicator 16 in engine No. 2 will be operated,
and as these operations are repeated the front
indicators will eontinue to be operated and
the engineers know, therefore, that there is

605,798

their engine and that said engine is moving,
since the forward indicator only is operated,
in the direction opposite to the direction in
which they are moving. If after an interval
the indicators 14 as well as indicators 16 are
operated, each engineer then knows that the
other engine upon the track is in front of him
and he will therefore immediately stop his
engine. If twoengines were upon the same
track and moving away from each other, as
engines 3 and 4, then the front indicators 16
would be operated as in the preceding case;
but as the engines would be moving away
from each other the indicators would cease
to be operated after an interval and each en-
gineer would know that the alarm sounded
was from an engine which was moving in the
opposite direction and away from his engine.
It will thus be seen that when two engines
are upon the same track and running in op-
posite directions the engineers are warned
when the engines are dangerously near each
other by the operation of the front indicator,
and they are also enabled to tell whether the
other engine is in the front or rear by reason
of the fact that if the engine is in front the
second indicator in the front eircuit will be
operated shortly after the first indicator 1s
operated, whileif the engine is in the rear the
first indicator will soon cease to be operated.
In case the two engines are running in the

same direction the engineers are warned when

they are dangerously near each other by the
operation of the rear indicator, but are not
informed whether the other engine is in the
front or rear. In case anyengineisrunning
backward then the indicators 16 and 14 in
that engine will become the rear indicators
and their eircuit the rear circuit, and the in-
dicators S and 11 will become the front indi-
cators for that engine, and in such engine it
will be the duty of the engineer to break the
circuit at 17—that is, the rear circuit of that
engine—at frequent intervals—that is to say,

‘the terms ““front” and ‘“‘rear” apply to the

direction in which the engine is running upon
the road-bed rather than to the ends of the
engine.

Anysuitableformof indicators may he used
In this system, but it is preferred to use the
form shown in Iig. 2. As shown in said fig-

ure, the indicators 8 16 consist of electromag-

nets 1s and armatures 19, which are normally
held away from said magnets, and it is pre-
ferred to connect the armatures of the mag-
nets 18 by means of a single spring 20, so that
the tension upon each of said armatures may
be the same. When in its normal position,
the end of armature 19 lies behind a screen

21, secured to the base-plate upon which the

indicator is mounted, and this sereen, as well
as the base-plate and the magnet 18, is pref-
crably black, as is also all of the armature 19

except that part which lies behind the sereen

21.  This portion of the armature 19 is pref-
crably white, so that when the armature is

another engine upon the same frack with | attracted by the magnet its white portion will
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‘move from behind the screen 21 and wﬂl be |
~ brought into prominence against the black
It will also be understood that
any form of indicator may be used iu place of

the electricbells 1114, although it is preferred

to use electric bells for these auxiliary indi-

cators and to use a different-toned bell in the

_ - - rear elrcmt from that used in the front cir-

10

'15

the same.

. euit.
Ingtead of SO eonstruotmn' the llldlcdtOI‘S S
16 that the current pr odueed by the two gen-

erators will not be sufficient to operate these
indicators these indicators may be, if desired,

s0 constructed. that the current from one of '

the generators will be sufficient to operate

~ tors when the rear circuit is broken and there

20

- }-a,nd mdwa,tors 3 16 would cease to be opera-
tive—that is to say, in the form shown in"
Fig. 2 the armatures 19 will fall away from :
_.the1r magnets.

is no engine or other obstruection. upon the

track which completesthe circuit between the
conductors ¢ b there will be no current pass-
ing through either the front or rear circuit

If there is another engine
upon the track, however, or some obstruc-

tion which eompletes the circuit between o b,

~ there will be a current through the front cir-
“cuit when .thé rear circuit is “broken and i In-

_30

- track.

35

dicator 16 of the front cirecuit will remdin in

its normal position, thus showing the engi-

neer that there is an obstruetwn upon the

same manner as above described with rela-

. - tion to the eouetruetron in which the current

. 49

45
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-n*e]]era,ted by the two generatorsis not sufﬁ-_’

clent to operate the. 1nd1eators 8 16.
In connection with the system in which the
indicators 8 16 are so constructed that they

will be operated by the current of one gén-

erator the cars may beequipped with devmes
for oompletmﬂ' the circuit between the con-

ductors o b if they become. detached from

the train, and in Figs. 9 and 10 is shown one
form of such equlpment
tion two contact devices 61 61 are pivoted.to

the trucks of the car and are held from con-

tact with the conductors a b by ineans of cords

- passing over pulleys 62 and connected to the
~ ear-coupling 63 in such a manner that when

- the coupling is in position to.couple the car
~ the contact device 60 will be out of engage-
ment with the conductorsa b; but when said-
coupling is thrown into 1n0perat1ve position
the devices 60 will engage the conductors a
b and complete the cirouit between said con-

55

-~ ductors through the iron-work of the car.

6o

be used in the above: system; but it is pre-

ferred to use the form of bleaker shown in |

"._-Fl,., 2, which consists of a eylinder mounted

in suitable bearings and having portions of

~its periphery provlded with the metallic cov-
The
| coverin gs 23 24 are provided Withrecesses 25

erings 23 24, insulated from each-other.

inder 22

With this construction of indica- -

- If the obstruction is an éngine upon
“another train and is dangerously near, then
the indieators 11 14 will be operated in the

casing 34

In this construe-

Any smtable form of circuit-breaker may

o

_26 in Wthll are placed msuletmg material.
Brushes 27 28 are connected to the wires 9
15, which brushes bear upon the coverings:
A brush 29 also bears

234 24, respectively. | _
uponthe covering 23 and is in position to.en-

gage the 1nsulet1nﬂP material 25 when the cyl-

1S tmned into the proper position.
A wire leads from said brush 29 to one of the

conductors a b. A similar brush 30 bears
upon the covering

24 and is in position to be

75

engaged by the insulating material 26 when |

the cylinder 22 isturned into proper position,

and said brush is connected with one of the

conductors a b by a suitable wire.

8o

By oscil- -

lating the cylinder 22 backward and forward

_W1th1n certain -limits the rear circuit may be
broken and closed intermittently, while the
front circuit remains closed, and by giving

the cylinder 22 a further movement the front
circuit may be broken, while the rear circuit

remains closed. Any smtable means may be
‘employed for giving thecylinder22 the proper

movement at the proper times, and in the
drawings a crank- handle is shown attached

to the. trunmon of the cylmder 22 for such
purpose. |
Any suitable form of ﬂ"eneretm mnay be used,

R _ 95
System but 113 is preferred to use the form of

for: generating the cur rerlts used in the above

generator illustrated. i in Figs. 3 and 6 and to
drwe said generator by: t.he means shown.

As shown'in said figures, the generator con-
sists of a small dynamo 31, suit_a,bly_' mounted
-upon the engine, and shaft 32 of said dynamo

90

100

is.extended and has secured thereto a wind-

wheel 33, inclosed in a suitable open -ended
When the engine is in motion, a

Curr ent of air is forced thl ough the casing 34
and acts upon the wind- wheel 33, thus dr:w-
ing the dynamo 31 and ﬂ*enemtmﬂ' a current

of eleetiicity, which pesses from the brushes

of the dynamo through the circuits mdleeted

by the diagram Fig. 1.

The wires 7, 9, 13, and 15 may be oonnected

105

I1O

with the oonduetors a b by any suitable de- |

vices, and in Kigs. 3 and 4 is shown one man-

ductors.. As shown in said figures, the ends

of the wires are connected to slides 85, which -

aresuitably insulated and carry at their lower
end trolleys 36, which run upon said condue-
tors.
and has a slight lateral play therem S0 that

the trolley 35 may adapt itself to lateral va-
riations in the conductors @ b. The upper -
‘end of the slide 35 is slotted at 38, and a pin

89 passes through said slot and serves to
guide the slide .35 while allowing vertical

play of said slide, so that the trolley 36 may
accommodate itself to Vertleal vamatwns in
the conductors.

The slide 35 passes through a guide 37

ner of connecting said wires with said con-

115

[20

125

‘As the eonduetors a b in the form shown |

project slightly above the tops of the railway-
rails, 1t is necessary at certain points—as, for

130

1instance, at grade crossings—to interrupt the

conductors and to conduct the current at

| these pointsacross the interrnptions by means
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of wires below the surface of the ground, and |

means are therefore provided for centering
the trolleys 36 when said trolleys pass from
the end of one of the conductors, so that the
said trolley will be in the correct position to
engage the end of the conductor at the other
side of the interruption. This means in the
form shown consists of a pin 40, projecting
into an inverted-V-shaped recess 41 in the
slide 35. YWhen the trolley 36 passes from
the end of one of the conductors, the slide 35
drops downward and the pin 40 engages the
point of the V-shaped recess 41, thus holding
the trolley in its central position. The slides
50 may be mounted upon any suitable part of
the engine and are shown as mounted upon
the forward trucks, the end of the front cir-
cult being connected to the slide at the front
of the trucks and the end of the rear circuit
being connected to the trolleys at the rear of
the trucks.

The conductors ¢ b may be arranged in any
suttable manner and may be supported by
any sultable devices, care being taken that
sald conductorsareinsulated from each other,
and, 1f desired, the railway-rails may be used
as one of sald conductors. It is preferred,
however, to use two conductors independent
of the rails of the railway and to mount said
conductors outside of the railway-rails and
1n a slightly higher plane, and it is also pre-
ferred to mount said conductors in brackets
seccured to the railway-rails, and in IFigs. S
and 9 the preferred form of bracket for so
supporting said conductors is shown. The
conductor « 1s secured in the jaws of a sup-
port 42 by means of bolt 43, the support 42
being provided with a screw-threaded stud
44, which passes down through the bhracket
15, The stud 44 is surrounded by an insu-
lating-sleeve 46 and is held in position by
means of two nuts 47 48, one above and one
below the bracket 45, an insulating-washer
1) Deing interposed between the nut 48 and
the bracket 45. The bracket 45 is provided
with a clamp for engaging the railway-rail c.
One jaw, 50, of the clamp is formed upon an
arm 51, extending from- the bracket 45, and
the other jaw, 52, i1s guided upon lugs 53,
projecting from the sides of arm 51, and is
forced against the side of the rail ¢ by means
of a bolt 54. A checlk-nut 55 serves to hold
the bolt 54 in its adjusted position. A wa-
ter-guard 56 1s inserted between the nut 47
and the sleeve 46 and serves to prevent col-
lection of water about the insulation, which
collection of water might form a connection
between the nut 47 and the bracket 45, and
thus ground the conductor «. This water-
guard consists of a circular washer which is
bent upward at its inner end and serves o
conduct the water beyond the end and sides
of the bracket 45.

In order that section-men or other persons

working upon the road-bed may be warned

of the approach of an engine or train, a

form of which is shown in IFig. 7. As shown
in said figure, the indicator consists of an
electric bell 57, mounted upon a suitable
standard 538 and provided with wires which
are connected at their outer endswith clamps
59, constructed to be secured to the conduc-
tors ¢ . 'This indicator is connected to the
conductors ¢ 0, as shown in Ifig, 7, and upon
the approach of a train the current of elec-
tricity will pass from the generators on the
engine through the electric bell 57 and ring
said bell, thus warning the men at work upon
the road-bed.

What I elaim as my invention, and desire
to secure by Letters Patent, 1s—

1. In a railway signal system, a railway-
vehicle provided with two branch circuits,
cach containing a generator and an indicat-
ing device, the branches being connected into
complete circult with the generators in series
through the conductors, and the Indicating
devices requiring more current to operate
them than is generated by the generators,
substantially as described.

2. In a railway signal system, a railway-
vehicle provided with two branch circuits,
each containing a generator and an indicat-
ing device, the branches being connected into

complete circuit with the generatorsin series

through the conductors, and the mndicating
devices requiring more current to operate
them than 18 generated by the generators,
and a circuit-breaker for cuiting out one of
sald generators substantially as described.

3. Inarailway signal system, the combina-
tion of two conductors suitably insulated, of
a rallway-vehicle, two generators on said ve-
hicle, connections from each of said gencra-
tors to said conductors arranged to connect
sald generators in series through said con-
ductors, an indicator connected with each of
said generators, and an auxiliary indicator
connected with each of said generators, said
auxiliary indicators requiring more current
to operate the same than is required to op-
erate the other indicators, substantially as
described.

4. In a railway signal systemn, the combina-
tion with two conductors suitably insulated,
a railway-vehicle, two electiric generators on
sald vehicle, connections from each of said
aenerators tosaid conductors arranged to con-
nect said generators in series through said
conductors, an indicator connected with each
of said generators, and a circuit-bhreaker for
cutting out one of said generators, substan-
tially as described.

5. In a railway signal system, the combina-
tion with two conductors suitably insulated,
a railway-vehicle, two electric generators on
sald vehicle, connections from each of said
generators to said conductors arranged to con-
nect said generators in series through said
conductors, an indicator connected with each
of sald generators, and circuit-breakers for
cutting out either of said generators, substan-

portable indicator is provided, the preferred | tially as described.
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6. 111 a 1‘&11W&Y signal system, a railway-
vehicle, two ﬂ'enerators on sald vehicle, con-
ductors 1ead1ncr from each of said generators
and arranged for connection with statmnary
conducto‘rs:'. an indicator in the conductors
leading from each of said generators compris-

ing an electromagnet and its armature, and

a single spring connected to the armature of
both magnets, substantially as described.

- 7. A circuit-breaker comprising a movable
member, two conducting-surfaces on  said
movable member insulated from each other,
a non-conducting surface adjacent each con-

ducting-surface -and out of line with each |
other, brushes bearing on each of said con-

ductmn*—surfaces ot of the path of said non-
conductmﬂ* surface, and brushes bearing on

said conductlnn"—surf&ces and in the path of
said non—conduetmﬂ' surfaees subqtantlally

as described. |
8. In a railway signal system, the combma-
tion of a bracket, a support for a conductor

“mounted thereon, an arm extending from said

- bracket, a stationary jaw on said arm, guides

on sald arm, a movable jaw on said guides,
and a bolt for forcing said movable jaw

against the base of the 1*&11wa,y -rail, substan-
| tmlly as desembed |

et

9. Inarailwaysignal system, a support for
a conductor, a bmcket means securing said
bracket to the railway- 1*&11 insulating ma,te-
rial between the support and bra,eket and a
water-guard above said insulating materlal
substa,ntlall'y as described.

10. In a railway signal system, a bracket,

‘means for securing smd bracket to the raﬂ-
way-rail, a support for a conductor provided

with a stud passing through said bracket,
insulating material between said stud. and

bracket, and a water-guard above said insu-

lating material substantially as described.
11. Ina rmlway signal system, a conductor,
a trolley for. engaging said conductor, and

30

35

40

means comprising a V-shaped recess and a

stud for centering said trolley when it leaves
the conductor, substantlally as described.

12, In-a 1'a1lwa5r signal system, a slide, a

trolley carried by said slide, an inverted-V-
shaped recess in said slide, and a pin pro-
jecting into seud recess, Substa,ntla,lly as de-
serlbed

 CHARLES L. RENREW.

Witnesses: -
R. A. BATES,
- IrA L. FIsH..
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