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To all whom tt may concerre:

Be it known that I, JoHN J. RUDDICK, of.
Newton, county of Middlesex, State of Massa-

ehusetts have invented an Implovement in
Electric Slwnahnw Sybtemq of which the fol-
lowing de.:crlptlon in connection with the
aecompanyinﬂ' drawings, 13 a speciilcation,
like letters on the drawings representmn‘ llke
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This invention relates to an electrie signal--

ing system, and though capable of various
uses it 1s of peculiar adaptation to single-

“track electric railways, and 1n such an em-

ployment the object is toaccurately announce

to a person in charge of one car the presence

of another car in a block, so that one of them
can run his car onto a siding or turnout, and

as a means for obtaining cheapness and sim-

plicity in the system I prefer to use a part ot
the current derived from the motive sotrce or

electric power to control the different signals.

The system isillustrated in connection with
an electric railway, andinthe operation of the
system the line of railway will be divided into
successive blocks and each block will have ex-
tending the length thereof a branch circuit
connected with the motive-power circuit or
that which furnishes power for operating the
motor upon & car, the branch circuits of suc-
cessive blocks being independent from each
Fach branch circuit includes a series
of circuit-controlling devices which are adapt-
ed to be operated by a car passing over the

same, the said circuit-controlling devices

when thus operated making mdwatmn of such
fact by means of a suitable signal upon any
car which may be sitnated at the entrance of

the block.
Figure 1 is a diagrammatic plan view of a

S] crnalmﬁ systemor ﬂ*amzed in accordance with

my invention. I‘In* 2 1s a diagrammatie side
view of the same, celtam of the parts being
represented upon an exaggerated scale for the
purpose of indicating the nature of the sys-
tem. Fig.d1sa detmlw iew showing the man-

ner of connecting a circuit-controller' to a car.
Fig. 4 is an enlarged sectional detall view of
themagnetically-operative circuit-controlling
devices.

passing over the same.
iliary circuits for the successive blocks are

‘“o9verhead-trolley system,” and it 1s of the

same tur nouta orsidings, as 2 and 3, upon one
of which a car can pass from the track T to
permit another car to travel by said siding
thus oocupled The distances between lhe_
successive sidings are designated ‘‘blocks,”

and each block has exteudmn‘ the length of

thesame an auxiliaryor bmneh cireuit, Which
is connected with the main cireuit, plefela,b]y _

| a portlon of what is familiarly known as an

single-track type, the track being denoted by
T and having at certain inter vals along the
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with the ground or return wire of said ecir- -

cuit, by means of a series of circuit-control-
ling devwes adapted to be operated by a car
" The braneh or aux-

independent of each other, and the terminal

of each branch circuit at lahe entering end of
the block is provided with a contach- plate
adapted to have brought in contact therewith

a brush or other trallmﬂ' contact attached to

a car. The trailing or brush contact on the

car is in circuit with a signal upon the car,
75

and when a car 1s about to enter a block it IS

stopped with its brush or trailing contact in

contact with the contact-pleces at the enter-
ing end of the block.
the operation of the circuit-closing devmes
will cause the signal on the car at the enter-
ing end of the bloel: to be operated, thus in-
dleatmn* to such carthe pr esence of the other-
car.

The overhead wire or conduotm 18 denoted
by O and the return or ground wire by G, and

each block has the branch wire 4 extendmﬂ'{_

the length thereof and connected at mtervals’; N
| with the ground-wire G by meansof a series
of conneetmﬂ' devices 5, constituting circuit-
At the entermﬂ' end of the block.
is gituated a contact-piece 16, which is con-

controllers.

If a caris on the block,

80: |

g0

nected with the branch wire 4, as seen in Fig.

1, there being a eontaet—pleee 16 at each end_

of each bloek one contact-piece being situ-
ated in the main line and the other in the

turnout 3, so that a car traveling in either

direction may be brought into eommunie&-—
tion with the branch circuit4. Hach contact-

_piece16 consists, preferably, of metallic strips
In the drawings, Figs. 1 and 2, Thaveshown | connected electrically with the branch con- 100
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duetor 4 and embedded in suitable carriers,

as 31, of non-conducting material, sald car- | course turn upon the siding 3 and into the

riers being placed along the tracks substan-
tially midway between the rails. |

The circuit-controlling devices which con-
nect the branch circuit 4 to the ground-wire
G are preferably magnetic devices, and each
comprises a magnetic needle which is attract-
ed either by the car-wheels or a car moving
over the same, and is thereby vibrated, the
vibration of the needle closing or completing
the branch or auxiliary circuit and indicating
to any car at either end of the block the pres-
ence of the first-mentioned car. The con-
necting or circuit-controlling devices 5 are

represented in detail in Fig. 4, and each of

themn includes a case, as 6, consisting, pref-

erably, of a brass eylinder having a needle

7 oscillatory therein, the centers of gravity
of the several needles being located below

their centers of oscillation, whereby each of
sald needles will when not oscillated by mag-

netic influence occupy a substantially verti-
cal position, as represented in said fizure.

The cylinders ¢ are electrically connected
with the ground-wire G by means of short or

branch wires 8, fixed to the respective parts,
and the branch wire 4 is interseeted at suit-

ableintervals and the ends of said wire where .

theyareintersected are connected to the rings
J, which areinclosed in the upper end of the

case or cylinder 6 and which are insulated

therefrom, as at 10. It will therefore e un-
derstood that the rings 9 (see Figs. 2 and 3)
constitute, in effect, a part of the branch con-
ductor 4.
laid in parallel offsets 12 and 13, extended

oppositely from the upper end of the eylin-
der 6, and these offsets are adapted to receive -
suitable insulating material which may be-
poured thereinto through the openings40 and

41, covered by the screw closures 42 and 43,
respectively. The extension 14 at the upper
end of the case 6 isinternally threaded to re-
ceive the threaded plug 15, which may be re-
moved to obtain access to the interior of the
case.

Kach car will have therecon a suitable sig-
nal device 22, (see the left-hand end of Fig.
2,) said signal device being connected to
the trolley-arm 21 by means of the wire 23,
and to said contact-arm or brush 25 by means
of the wire 24, said brush or contact-arm gen-

‘erally being made of resilient material and
55

being suitably secured to one of the timbers,

as 20, of the ecar and adapted to travel against

the contact-pieces 16. The motor 20 of each
car 1s adapted to receive its current from the
trolley-arm by a circuit independent from the
cireuit including the indicator or signal 22,
whereby the motor may be shut off without
In any way interfering with the operation of
the signal.

Assuming now that two cars ave traveling
upon the single-track road in opposite direc-

tions—that is, in the directions indicated by

the arrows « and «' on Fig. 1—the car trav-

The ends of the conductor 4 are -

eling in the direction of the arrow ' will of

main track again. If after the said car has
passed through the siding 3 onto the main
frack a cartravelingin the direction of the ar-
row «comes to the entering end of the block
between the sidings 2and 3, the said car will
pass over the contact-plate 16 opposite the
siding 2 and stop with its trailing contact-

arm 25 engaging or contacting with the con-

tact-piece 16. The ear moving in the direc-
tion of the arrow &', or toward the left, will
as it passes over the circuit-controlling de-
vices close the contacts successively in the
branch cireuit 4, for as the car moves over
each controlling device the forward end of
the magnetic needle will follow the move-
ment of the car, owing to the magnetic attrac-
tion between the mass of iron in the car and
the needle, and such swinging movement of
the needle will bring it in contact with the
ring 9, thus completing the branch circuit.
Where the cars are moving rapidly each ecir-
cult-econtrolling device will vibrate but once
or will close the circuit but once as the car
passes over the same, for the needle will
merely follow the motion of the car, as stated
above, until contact is made with the ring 9,
and such contact will continue until the car
has passed so far beyond the controlling de-
vice as to cease to influence the needle, when
sald needle will vibrate baclk to its vertical
position. If the car is moving slowly, the
needle may be vibrated toward the car as the
sald car approaches the needle, as shown in
Fig. 2, and as the car passes over the needle
and beyond the same the needle will follow
the car, as above explained, thus making two
contacts with the ring 9. In either event
whenever the needle is vibrated to come in
contact with the ring 9, and thus close the
branch ¢ircuit, indication will be made of such
fact upon thesignal 2, for assoon as any of the
contacts are closed the current will pass from
thetrolley-arm 21 throughthe wire 23, indica-
tor 22, wire 24, trailing arm 25, contact-piece
16, and branch wire 4 to the particular cir-
calt - controlling deviece which is operated
through the said cireunit-controlling device to
the return-wire G. 1If the car entering the
left-hand end of the block, Fig.1, receivesindi-
cationof the factthatacarisonthe block mov-
ing toward the left, Fig. 1, the first-mentioned
car will delay entering the block until the car
which has given the signal and which is mov-
ing toward the left has passed onto the sid-
ing 2. If, then, the car which is moving to
the right receives no further indication, the
operator of said car will know that the block
is free, when he will drive his car forward.
Let it be assumed that as soon as the car mov-
ing toward the right has entered the block
another car moving toward the left comes
to the right-hand entrance of the block, such
car will of course pass upon the siding 3 and
stop over the contact-piece 16 in the said sid-
ing 3 with its trailing arm 25 in contact with
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~ ter a longer pause this operation of the signal
will be 1epeated thus indicating that the car |
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the said contacting piece. The car moving
toward the right mll operate the circult-con-
trolling devices in succession, and thus indi-
cate to , the car on the siding 3 that the bloek
is occupied, and the caron- the siding 3, there-
fore, will remain on the siding until the bloek
1S free or until the car moving toward the
right has passed off the bloek. It will thus
be seen that I have pwwded mechanism for
indicating to a car passing in either direction

‘whether the block which the car is about to

enter is occupied or not.

Tt will be noticed that the various circuif-

controlling devices in the branch circult are
arranged in groups, and the circuit-control-
ling devwes in each group are so arranged
that a car over the contact-piece 16 can tell in
which direction the car occupying the block is
moving. For instance, supposing a car be
over the contact-piece 16 opposite the turn-
out 2, and a car oeeupymﬂ' the block ahead 1s
moving toward the left, it will be seen that

as the moving car passes over lhe various

oroups of eircuit-controlling devices the indi-
cator or signal on the car 0pp051te the siding
2 will be- operated once, and after a shmt
pause twice in quick succession, and then af-

is moving toward the left. If, hom ever, the
car in the block ahead is movmﬂ to ther whb
the order of the signals given will be re-
versed—that 18, two signals in quick succes-

~ sion and after a short pause a third signal.
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For the purpose of further positively 7 show-
ing the direction in which a car occupying
the block is traveling I limit the oscillatory
or pendulous movement of the magnet 7 in

one direction while permitting the tull stroke

of the same in the opposite direction, and for
this purpose I may secure inside of the sev-
eral rings 9 pads of rubber or similar mate-
rial 30, dlsposed in the path of the points of

the maﬂ'nets certain of said strips bemﬂ* lo-
cated upon one side of certain of the mag-

nets, while the other strips are located upon
the opp051te side of the magnets, and irregu-
lar vibrations will be announced upon the
indicator of a car for the purpose of showing
the -course foliowed by a car. -'

When the pads of rubber or blmllal‘ insu-

lating material 30 are used on that side of the

- ring tOWﬂ;ld which the car on the track is

55
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moving, such pad 30 will prevent the closing
of the. cantaet for as the needle follows the
movement of the car the upper end thereof

will contact with the pad 30 instead of with

the ring, and the branch cireuit will not be
closed.
pads 30 differently in the dlfferent circuit-
closing devices the direction of movement of
the car may be more surely indicated.

It should be understood that the invention
is in no wise limited to the arrangement and
character of parts hereinbefore set forth, for
these can be variously altered without de-

It will be seen that by arranging the

S

claims.
In practice each of the
vided with an indieator and with a trailing

dicator.

preferably in proximity to the indicator, &
resistance, as R, of suitable efficiency, w
moder ates the current to such an extent as

their connections.

From the preceding- descuptmn 1t -will be
evident that my signaling system for electric
railways comprises a motive-power circuit, a
car having a motor receiving its curr entfrom

but not with the motor, by 1eason ‘of which
the signals can be operated even though the
| car was stopped by shutting off the current
from the motor,
highly advantaﬂeous featur

Iclaim asnew, and debne to secure by Lettel S
- Pﬂ;tent 18— '

ways, a main elremt for furnishing power to
the cars, a series of 111dependent normally

ing a plurality of circuit- closing devices
adapted to be operated by a car passing over
the same, a contact- plate connected to each
‘branch circuit at the entering end of the bloek,
combined with cars each havmﬂ* a swnal

| parting from the scope of the dppended-
cars will be pro-

contact-arm 25, and each of course serves to0 B
attract the maf‘-'uetb 7, which are in the na--
ture of circuit- c.loa,mfr devices; but only one

of the cars is leplesented as cauymfr an m-

75
Ordinarily I mtelpose in the swnalmo‘-cu- B
cuit at some point beyond the dynamos, and

hlch'

to preventinjury to the sever a,l mafmets and

which, as is obmouq IS a,

Having fully desceribed my inv entmn Whﬂt-_
1. In a bloclk- smnal SY ble‘ll for electuo 1*&11--'

open branch circuits, each extending the
length of a block, said branch circuits 111(3111(1- 5

o

80

S ald clremt &nda%1”11&11130'"011‘01111}eonnected o

90
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| thereon electrically connected to' the mmn-' S
cireunit, and means for putting said signal in =

electucdl connection with the eontaet plate

when the car enters the block, whereby any

110

car occupying the block operates the cireuit- -

closing device in said block and completes

car at the entering end of the bloek to be op-
| erated.

.said track, a main circuit for fur mshm power
to the cars, a normally open branch “eircuit
extending the length of each block, said

the branch circuit for said block, the comple- o
‘tion of the circuit causing the swnal on the - -

| 2. Inablock- sw‘nal system for electucra,ll-'-
ways, a track divided into blocks, cars on -

Izo'f'

| branch circuits bemﬂ' independent from each

other, and each havmﬂ' a plurality of circuit-
and adapted to be successively operated by a

having a swnal {hereon, and means whereby
the swnal on any car enterm o the block may

circuit, whereby the car occupying the block

* car moving on the track, each of said cars

be electmeally connected with the branch

elosmcr devices therem arranged in groups

I-25_?_

I30

lopemtea the circuit-closing devices succes- -

sively, thus completmg the branch clremﬁ
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one direction. | |

a.

and operating the signal on the ecar at the en-
tering end of the block.

3. In a signaling system for railways, a
track, vehicles on said track, a normally open
electric circuit including an indicator on one
of the vehicles, means to close the ecircuit,
sald meansincluding an oscillatory magnetic
needle adapted to be attracted by another ve-
hicle. I |

4. A signaling system for railways includ-
ing a track, vehicles on said track, an elec-
fric cireunit ineluding an indicator on one of
the vehicles, and an oscillatory magnetic nee-
dle constituting a circuit-controller, said nee-
dle being adapted to be attracted by another
vehicle, whereby the presence of the last-
named vehicle may be indicated to the first
vehicle. | o

5. A signaling system for railways, includ-
Ing a track, cars on said track, a normally
open electric eircuit including an indieator
on one of the vehicles, and an oscillatory mag-
netic needle constituting a circuit-controller,
sald needle being adapted to be attracted by
another of the cars, whereby the circuit is
closed and the indicatoroperated, and means
for limiting the oscillations of

6. Anelectricsignaling system forrailways,
including a track, cars on said track, each of
sald cars having a signal, a normally open
electric circuit, including contact-pieces dis-
posed between the rails, and also including
4 case provided with a ring, a magnetic nee-
dle pivoted in said case, and constituting a
circuit-controller, said needle being adapted
to be operated by the car passing over the
sane, whereby when the signal on a caris
electrically connected to one of the contact-

sald needle in

T

685,008

pieces, another car passing over the circuit-
controllers closes the circuit and causes the
signal to operate.

7. In a signaling system for electric rail-
ways, means for communicating signals be-
tween two vehicles on the same track, said
means comprising a main circuit for furnish-
ing power to the vehicles, a normally open
branch circuit, an indieator or signal carried
by one vehicle and adapted to be connected
with the branch circuit, and magnetic cir-
cuit-closing devices for the branch ecirecuit,
sald circuit-closing devices being automatic-
ally operated by the other vehicle passing
over the same, whereby the presence of the

last-named vehicle may be indicated to the .

first vehicle. | |
8. In a block-signaling system for electric
ratlways, a section of track, cars thereon, a

main circuit for furnishing power to the cars,

a normally open branch cireuit extending the
length of the track-section, said branch ecir-

cuit having a circuit-closing device therein

adapted to be operated by a car moving over
the same, each of said cars having a signal
thereon, and meaus whereby the signal on
either car as it enters the block may be elec-

trically connected with the branch ecircuit,

whereby the car occupying the block operates
a circuit-closing device, thus completing the

‘branch circuit and operating the sienal on the

car at the entering end of the block.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

| JOIIN J. RUDDICK.
Witnesses:
[IEATH SUTHERLAND,
EvMmA J. BENNETT.
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