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To all whom ot may concerw:
Beit known that I, WirLiam LINTERN, a citi-

zenof the United St&tes, residing at West Park,

in the county of Cuyahoga and State of Ohlo,
have 1nvented certain new and useful Improve-
mentsin Car-Signal Systems, of whlch the fol-
lowing 1s & spemﬁc&tlon

This invention relates to signalsupon motor-

cars and trainsindicating to interested parties
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the condltlons governing the movement of such

cars or trains. .
The object of my present, mventlon isto pro-

duce an arrangement of electric circults for

automatically opera,tmcr signals upon- motor
cars and vehicles and upon trains, said signals

~ beingmade, preferably, bydlﬁerentlv—colored
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electric 11o'hts and operated by the ordinary.
electric power-controller without the intro--

duction of additional mechanism.

The invention consistsin the introduction, 1n
the motor-circuits of an electric car or train, of
permanent connections to electric signals, said
connections being made at such points in said
motor-circults as s to take advantage of the rises
and falls of potential occurring therem., accord-
ing to the position of the power-controller

" T have illustrated diagrammatically the mo-

tor and signal circuits in the different combi-
nations effected by a power- -controller in the

drawings accompanymcr th1s specification, in | -

which—
Figure I represents the motor and signal

~ circuits when the motor-circuits are open, or,
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erate the motorsin series positions.
shows the said circuits when the motors are op-
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50 comphshed at different Voltaﬁ'es by modifying | power-hne

in other words, when the electric current .i_s
shut off from the motors. Fig. 1l represents
the said circuits when the controllerisset to op-

Fig. 111

erated in multiple or parallel positions. Fig.

IV represents the condition of the said circuits

when thedirection of movement of the motors
is reversed and operated in series. - Fig. V
represents the said circuits when the motors
are reversed and operated in multiple.

In my present system 1 prefer to employ
an electric circuit of approximately five hun-
dred volts, such being the voltage ordinarily
supplied to electric- rmlw&y cars. It i1s obvi-
ous, however, that the signaling can be ac-
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‘the resistances of the signal-circuits or by in-
troducing suitable transforming apparatus.
The reference- numeral 1 mdlcates a group
of 1ncandescentlamp3 producing a color effect,
which is preferably red, and 2 indicates an-
other group of lamps, Wmch are preferably
oreen. Hach of said groups represents a re-
sistance approximating one thousand ohms,
and it is therefore apparent that other suit-
able resistance devices may be substituted in
the circuits for some of said lamps-in either

“or both groups when so many lamps as shown

are not required.

& is a conducting-wire leading directly from
the trolley or line- contact, and b i is the posi-

tive connectlon therefrom of group 1 of sig-
nal-lamps.

» indicates a series-parallel controller of the
usual type, the multifarious contacts of which
and conductors leading therefrom not being

shown, since they are well understood by-
However, the prin-

those skﬂled in the art.
cipal changes in the circuits corresponding to
the different positions of said contl oller are
indicated in the figures.

¢ represents the rheostat in the motor-cir-
cuits of the car.

dis thearmature, and g representcs the ﬁeld-
00115, of the first or No. 1 motor.
n is the armature, and ¢ represents the field-
coﬂs of the second or No. 2 motor of the car.

¢ is the positive and 7 is the negative con-

nectlon to the armature d. |

/18 the positive and 2 1s the neo"atwe con-
nection to the field-coils g.

0 is the positive and p is the neo*atwe con-
nwtlon to the armature n.
- 7 1s the positive connection to the field-coils
g, and s i1s the negative wire leading to the
ﬂ'round from said coils. :

7 represents a point or points where both

and the positive wire m to the swnal oroup 2
are connected to the positive ere o of the ar-
mature of motor No. 2.

¢ represents the negative wire leadmw trom '

the signal group 2 to the ground-wire s.
The voltage at a 1s apprommately five hun-
dred at all times during contact with the
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the negative wire % from the signal group 1
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When power 1S shut off from thefe. 100
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motors, as 1n Fig. I, the point 7 is at ground-
potential, and the path of the current will be
through signal group 1, wire %, and motor No.
2 to the ground-wire s, because the resistance
of signal group 2 is much greater than that
of the windings of motor No. 2. The result
1s that the red signal-lamps of group 1 olow

brightly, while the green signal - lainps of

group 2 do not light at all. This indicates to
the operator of a following or approaching
car or other interested parties that power is
shut off from the motors and may be desig-
nated a " danger-signal.”

When the reverse-switch is at ‘‘off” posi-

tion in the common style of controller, the |

circuit to ground through motor No. 2 is open
at the reverse-switch. Consequently the path
of the current is through both signal oTouPSs,
resulting in the signal-lights showing at one-
half of their full lighting power, which can
be construed as a danger or caution signal.
Upon applying power to the motors the dif-
ference of potential decreases between the
positive wire ¢ of motor No. 1 and the posi-
tive wire o of motor No. 2, and it is only
partly affected by the increase or decrease of
current-flow in the motor-circuit, being more
directly governed by the counter electromo-
tive force developed by the motors. Thus
when the position in the series combination
(see Fig. IT) is reached where there is no rheo-
static resistance in the motor-circuit and the
maximum speed is attained the difference of
potential between the points 4 and ¢ is ap-
proximately two hundred and fifty volts, and
1t is the same between the points 7 and s.
Then it is obvious that the current-flow
through the signal groups1 and 2 will depend
upon their respective or combined resistances.
The result will be a partial lighting of the
signal-lamps of both groups. That of group 2
will begin almost at the moment of applying
the power and increase as the power is in-
creased until the position above mentioned of
maximum power and speed is reached, while

- that of group 1 will decreasein lighting effect

- With some methods of control of power to
the motors a flicker of the signal-lamps will
occur when the controller is shifted from the
series to the transition position, but the multi-
ple or parallel position being reached the
conditions then existing (see Fig. III) are ap-
proximately five hundred volts at «, and
being connected with « through the wire o

and the controller connections there 1S ho

difference of potential between said points.

Therefore the current does not flow through.

signal group 1; but the flow through group

2 approximates full power, because the ap- |

proximate difference of potential existing be-
tween 7 and s is five hundred volts. The re-
sult of this position is that the lamps of group
2 glow brightly, while the lamps of oroup 1
are dark, thereby indicating ‘‘ safety ” to those

65 interested.

]
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When the controller » is operated to run

the motors of the car in the reverse or back-

‘ward direction, it is evident to those familar

with controller connections that the wires of
the motor-armatures which were positive are
through changes of connections in the con-
troler made negative wires and the negative
wires of said armatures are made positive
wires. Thus the wires ¢ and o become nega-
tive wires and the wires # and » become
positive wires in Figs. IV and V, which fig-
ures show the connections as they appear
with the said motors reversed. Then as the
wires £ and m are connected to the wire o at
the point 7 the circuit of signal group 1 is
completed through the field-coils ¢, and as
there is at no time a great difference of po-
tential existing between # and s the lamps in
group 1 are fully lighted and the lamps in
group 2 are out. This condition exists in all
the reversed controller combinations, either in

the series or multiple positions, giving always

the danger-signal when the vehicle is back-
ing up. | |

It 1s obvious that the arrangement of the
signals and the disposition of ‘them relating
to the positions which they may occupy on
the cars, vehicles, or trains can be such as to
cover several functions at the same time, and
so while my diagrams show their use as rear-
end signals they can, for example, be also
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used as signals to cars, trains, or vehicles ap-

When

proaching in an opposite direction.

‘cars or trains are arranged to be operated

trom either end, either a duplication of cir-
cuits or suitable switches in'ecircuits such as
herein described may be employed to pro-
cdluce the desired signals. It will also be ob-
served that this system may be employed in
connection with any method of control oper-
ating any number of motors in series or in
multiple, provided the connections are made
as mdicated herein, so as to take advantage of
the varying potentials occurring within the
motor-circuits. | |
Having thus described my invention and
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what I now consider the best mode of its ap-

plication, so that those skilled in the art to
which it appertains can make and use it either
1n the form shown herein or under some modi-
fication thereof, what I claim as new, and de-
sire to secure by Letters Patent, is—

L. In a car-signal system, the combination

of motor-circuits, signal devices, and electrical

conductors so connected as to affect the oper-
ation of said signal devices by reason of the
differences of potential occurring at the points

0of connection of said conductors to said mo-

tor-circuits, substantially as set forth.
2. In a car-signal system, the combination

with electric’ motor - circuits operated by a

suitable controller, of a signal device, and

electrical conductors connected to said motor- _

circuits and said signal device so as to affect
the operation of said signal device because of
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the varying differences of potential ocourrmg..
through the mampulatlon of said controller

at the points of connection of said conductors
to said motor - circuits, substa,ntlally as set
forth.

- 3. In a car-signal system, the combmatlon

with electric motor - circuits operated by a

smtable controller, of two sets of signal de-

~ vices, and electrical conductors connecting

IO

15

20

P

said motor-cireuits to said signal devices so as
to operate one or the other or both of said

signal devices according to the position of said

controller, substantmlly as set forth.
4. In a car-signal system, the combination

with a plurahty of electric motor-circuits, of

a siognal device, a conductor leading from the
positive end of said motor-circuits to said sig-
nal device, and a conductor leading from the
negative end of said signal device to the nor-
mallV positive end of one of the said motor-
circuits other than the ﬁrst substantially as
set forth.

5. In a car-signal system, the combination
with a plurahtv of motor-circuits, of two sets
of signal devices, electrical conductors con-

3

necting one set of said devices between the

positive end of said motor-circuits and the nor-
mally positive end of one of the said motor-
circuits other than the first, and electrical con-
ductors connecting the other set of said de-
vices between the normally positive and the

negative ends of one of said motor-circuits

other than the first, substantially as set forth.
6. Ina ca,r-swnal system, the combination
with electric motor - circuits and a suitable
controller therefor, of a plurality of signal-
lamps adapted to produce differing light ef-
fects, and electrical conductors oonneotmﬁ'
said motor-cireuits to said signal-lamps so as
to cause either or all of said lamps to glow
according to the position of said oontroller,

__substantmllv as set forth.

" In testimony whereof I affix my signature,
in the presence of two subscribing witnesses,

at Cleveland, Ohio, this 23d day of Novem-

ber, 1904.
- WILLIAM LINTERN.
Witnesses:

C. R. Mivor,
JNO. T. SULLIVAN.
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