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UNILED STATES PATENT OFFICE.

COMPANY, OF ALBANY, NEW YORK, A CORPORATION OF WEST VIRGINIA.

SIGNALING ON TRAINS.

No. 907,269.

Specification of Letters Patent.

Application filed April 30, 1908, Serial No. 430,085,

To all whom it may concern: _
Be 1t known that I, James . Mclinroy, a

citizen of the United States, residing at Al-

bany, 1 the county of Albany and State of
New York, have invenied certain new and
useful Improvements m Siegnaling on Trains,

of which the following is a specification.

This mvention relates to electric circuit

- devices on trains, whereby a signal 1s given
10

to the driver at the forward end of the tran

when a series circuit extending through the

train has been completed at all the conduc-
tors” or guards’ positions between -cars.
Systems of this kind, of which an example
1s found 1 Gilliland Patent No. 318,102, are
reaciily adaptable to multiple-umit electric-
ally-driven trains, using the propelling cur-
rent through resistances to operate the sig-

“nalg, and employing suitable branch-con-

20

nections and double-throw switches at each

~end ot each motor car to connect the sional-

29

30

ing circnit o trolley at one end of the train
and to ground at the other end on any cars
which happen to be at those ends, the mnter-
mediate switches being opened. An ar-
rangement of this character requires a signal
at each end of cach motor car, since any
motor car may become the one at the head
of the train in the multiple-unit system, and
one of the objects of my 1invention 1s to
avold actuating the intermediate signals, the
latter being cut out of circuit by the opera-

~tion of opening the intermediate double-

85

40

45

throw switches. IHence only the signals at
the front and vear of the train are actuated
when the siegnaling circuit 1s closed and no

switches nead be thrown when the train

changes direction and the driver changes
ends. The driver is informed by the signal
at his end when the guards have closed the

circuit at all of the open points and # 1s
time for him to start the tram.

A further
effect of putting the signals, which have
high-resistance magnets, in the branch con-
nections, and cutting out the intermsdiate
signals when cars are coupled up to form a

~train system, is that the resistance of the en-

50

tire train-line is not materally varied by
cutting cars in and out of the train, for the
resistance-unit which controls the circuit at
one or both ends of the train 1s of large
value compared to the low resistance of the
intermediate portion of the train-line, which

‘devices as well as the

 mediate signal-magnets of comparatively

high resistance.

A further improvement consists in arrang-

ing a single signaling circuit of the afore-
said character in series-parallel between ad-
jacent car-ends, in combination with two
ouards’ or conductors’ switches, one on each
car-end, the closing of either of which will
invariably complete the circuit for that po-
sition regardless of which of the two switches
at some other guard’s position has been

closed.

My invention also includes certain novel
expedients in the manner of arranging re-
sistances in the signaling circuit to cut down
the trolley current and protect the circuit
persons using
them; and it includes an auxiliary signal-
ing system which may be combined with the
principal signal circuit and is calculated to
allow individual guards or corductors to

give a signal to the driver independently of

other guards. Arrangement may be made
whereby the giving of this signal i1s made

evident to the particular guard who trans—_'

maits 1it.

- Lastly my invention includes an improve-
ment in separate signals and interrupters

for systems of the general character herein
mentioned. -

Of the accompanying drawings, Figure 1
represents a diagrammatic view of a train-
starting signal system embodying my inven-
tion. Fig. 2 represents a similar view show-
ing a modification. Fig. 3 represents a simi-

lar view showing a second modification. Kig.

4 represents a similar view showing my 1m-
proved starting signal system combined with
an auxiliary system for independent signaling
by any guard. Fig. 5 represents a sectional
view of a signal bell and separate interrupter
which may be employed. Ifig. 6 represents a
view of a signal bell in connection with a
buzzer for each guard’s position to mform

‘him of the transmission of the independent

signal. -

In Fig. 1, three car units are shown as-
sembled 1n a train signaling system in which
10 is the trolley line or third rail conductor,
11 are the traveling shoes or trolleys, and 12
are the ground points which may be the
car wheels running on the conductive rails.
13 is a wire on each car connected by flexible

- by my invention, need not contain the inter- | conductors 14 between cars, and 15 are the

- Patented Dec. 22, 1808.
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| conductors extend to the
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~ guards’ or - conductors’ switches located on or | guard as soon as the passengers are aboard
about the vestibules or car platforms for

closing the circuit and giving the signal.

These switches may be variously arranged
but I prefer to employ two switches at each

~guard’s position, one on each car end and

on opposite sides of the vestibules, together
with overlapping or parallel conductoxs in-
cluding two flexible couplings 14 between
each pair of cars, either switch 15 being
adapted to close the circuit. Thus there is
or may be only one series wire extending

from end to end of a car, but between cars.

the conductors are in parallel and elther
switch will invariably close the circuit for
that guard’s position regardless of which ot

‘the two switches at some other guard’s posi-
tion has been actuated. This arrangement
“enables the guard to close the circuit con-

venlently from either side, as where entrance
and exit are made from station platforms
sometimes on one side and sometimes on the

other side of the train.

The guards’ switches are shown conven-
tlonally and 1 may operate them by means
of the car-platform gates 1n a well-known
manner, but prefer to use an independent

‘manual switch, which might be a simple

push-button.
At the two ends of each car are cross or
branch conductors 16 containing bells 17 or

other signaling devices, whose magnets are

wound with a large number of ampere-turns
of fine wire and consequently have a high re-
sistance as described in a patent hereinafter
mentioned, granted to me. ‘These branch

~ switches 18 each of which hasone point con-

40

- 45

nected with the trolley and the other with
the ground, while the switch arm 1s con-

nected with the branch wire from the longi-

tudinal conductor 18. The branch-conduc-
tors 16 also contain resistances 19 for cut-
ting down the trolley current to a safe point
for. operating the bells 17.

In the oper ation of this svstem the double-

" throw switch 18 at one end of the tram

50

~ switches 15 at all the guards’ positions have

which may be considered the forward end, is
put to trolley and the corresponding switch
18 at the opposite end of the train 1s put to
ground, while all the intermediate switches
18 are open or neutral. Then when the

~ been closed a circuit will be complete from

OO

60

" nection 12.

65

the trolley conductor 10 through the resist-
ance 19, switch 18 and bell 17 at the forward
“end of the train, and thence through the wires

13, switches 15 and couplings 14 to the rear

end of the train, and throue'h the bell 17 |

and switch 18 at that end to the ground con-
The bells 17 at the front and

rear ends of the train Wlll therefore ring and

‘the motorman will receive his signal by hear-

ing the forward bell. One of the pair of
switches 15 is closed and held closed by each

double - throw

‘and the signal will cease to operate.

throucrh his doors and the doors closed, and

the 51gnal is instantly given by the last guard

who closes his switch. As soon as the train

starts the guards may open their switches 15
I am

aware of devices which could be used in con-
nection with my invention whereby the

motorman has control over the guards’

switches but I prefer the simpler plan here-
in described. '
It will be noted that the,open-circuiting

of the intermediate sw1tchee 18 also eﬁ'ects
‘that of the intermediate

signals 17 W1thout
requiring the use of aumhary devices, since
the signals are in the branch-conductors 16,
and therefore the intermediate signals a,re
not actuated but only the two swnals at the

two ends of the train. When the motor-
85

man changes ends to run the trains in an
opposite direction, no switches have to be
thrown. |

The addition or subtraction of cars does

70

75

80

not appreciably vary the amount of resist-

ance 1n circuit, since the intermediate bells
are cut out a,nd the resistances 19 are of very
large value in comparison to the resistance
of the rest of the active circuit. In the ar-
rangement shown in Figs. 1 and 4 there 1s
only one resistance 19, Tocated between the
trolley and the rest of the signaling circuit,
in circuit at any time, and the potential of
the bells, switches and other exposed parts

In the active portion of the circuit is there-

fore practically the potential of the ground,
whereby 1 avoid shock to persons acciden-

there 1s any leakage of current. A non-

mductive resistance suitable for use 1n this

connection to cut down the heavy trolley

90

95

100

tally coming in contact with these parts when

current of 600 volts or thereabouts is de-

scribed 1in my Patent No. 874,023.
signals, while I may use various kinds, and

| other than audible signals, a bell or buzzer

i

is preferred and such bell may be of the
specially-wound and insulated construction
described in my Patent No. 874,024. |

Instead of a bell containing its own inter-
rupter, an interrupter operated by a separate -
magnet may be employed and Fig. 5 shows

such an interrupter 20 in series with a bell
17" having no interrupter. The latter may
be used alone for alternating currents. In
Fig. 2 the interrupters 20 are shown between

.the switches 18 and the resistances 19 so that

one interrupter operates the two bells at op-
posite ends of the train.

Fig. 3 shows an arrangement similar in
principle to I1g. 1 except that resistances 19’
are located between the switches 18 and the
bells 17 and the amount of each resistance is
only half that of the resistance 19 in Fig. 1.
The current passes through one of these re-
sistances 19" at each end of the train so that
the total resistance 1s the same as in Ifig. 1

For the

110

115

130



Hr e gl - -l il pl
: . - -

B T I R

50

Lt

10

16

907,269 ' E S

but this arr rme'l-nrnent while feasible, 1s not

so0 desirable as the azraneement in Fi g, 1

where the resistance is located vetween the
switch 18 and the trolley 11 because in Fig.
3 the potential of the forward switch 18 is

the potential of the trolley, and the potential

of those parts of the circuit between the two
active resistances 19” 1s intermediate between
the potential of the trolley and that of the
oround, making it more difficult to guard
eo'amst shocks.

I‘10' 4 illustrates substantially the same
System of signal bells 17 and other circuit

| err‘mﬂ'emente as 1s shown 1n Fig. 1, but Wltll

the st'utmcr signal s system I have here com-
bined dewees wher eby an independent signal

may be given to the motorman from any po- |

sition on the train, as for an emergency. At

- each end of each car an ‘ld(lltl()llal bell 21 is

20

. 95

mounted 1n parallel with the bell 17 and the

guard has an additional switch 22. In place |
‘of the switches 18 T have shown double- pole,

~ double-throw switches 18’.

T'wo additional
conductors 23, 24 are employed running

through the lencrth of the train, and brench-

WIres 23 26 running from these to the lower
points of the switches 18", the switches 22
being in circuit across the wu'es 25, 26. The

ew1teh 18" at the forward end of the train 1s

put to trolley and the one at the rear end is
put to ground as shown, while all the inter-

 mediate switches 18 are Teft open or neutral.

35

Then to give a signal with the bells 21 any
guard closes his switch 22 and the current
goes from the trolley conductor 10 through

- the upper bar of the forward switch 18" and

through the forward 1e513tenee 19, bell 21,

lower bfu of SWltCl’l 18" and wire 2’5 to the

40

45

longitudinal wire 23, then to the rear of the
train by way of the particular switch 22

“which has been closed end the wire 24 and at

the rear end by way of wire 26, lower bar of

switch 187, bell 21 and resistance 19 to the
In series with each of the

ground 19
switches 22 I may use a signal 27 such as a
buzzer so that the guard may know that his

~signal has been transmitted to the motorman,

and these buzzers are preferably without cir-
cuit 1nterrupters and operated by the bells

21 as indicated 1n Fig. 6, said bells being
- interrupter bells, or lf')y a separate 1nte1-

- _1upter as i Fig. 5

69

I claim:—
1. A guards-signal system for multiple-

unit trains comprising 1 combination with

the external eonduetors a number of llke

car-units adapted to be assembled in a series.

train circuit and including a longitudinal

conductor section on each unit, branch con-

nections from said lonmtudmel conductor
section on each unit havmg means for con-
necting the cu cuit to the external conductors

and for opening the intermediate branches
- while the circuit remains so connected at its |
- 65 ends, and signals in said branch connections. i forming a series train-circuit, guards’

—

2. A o'uards signal system for multiple-
unit trains comprising 1n combination with
the trolley and ground conductors a number
of like car-units adapted to be assembled in
A Series tre111-c1rcult branch connections on
ecach car hav.ng double - throw  switches
adapted to make either the trolley-connec-
tion or the ground connection, signals in
sald branch connections open- circuited by
the opening of said switches, and guards’
switches 1n series adapted to collectively
close the circuit.

3. A car-unit for comb:nation Wlth others

1n a multiple-unit train, comprising in com-

bination with the trelley and ground con-
ductors a longitudinal conductor having
couplings at each end, guards’ switches in

70

79

80

series at each end, a branch conductor at

cach end having a double-throw switch
adapted to make either the trolley connec-
tion or the ground connection, and a signal
in each branch conductor between the double-
throw switch and the longitudinal conductor.

80

4. A guards-signal system for multiple- '

unit trains comprising a number of car-units
having longitudinal conductors forming a
series train circuit and overlapped at the
guards’ positions between adjacent car-ends,
and a pair of switches in parallel between
the overlapped conductors at each guard’s
position, either of which closes the same cir-
cuit at that position.

5. A guards-signal system for mult1ple—

90

5. 95

unit trains comprising a number of car-units

adapted to form a series train circuit, guards’

ew1tehee adapted to collectively close said -

circuit, branch connections on each unit con-
temmn electro- mao'netm signals and having

means for forming elther the trolley connec-' |
| tion or the crround connection, and protective

resistances on each unit adepted to be open-
circuited by sald means.

6. A car unit adapted to be assembled with
others to form a series train-signal system
and comprising a longitudinal conductor, a
trolley, a ground connection, a branch con-
ductor containing a signal "and having a
double-throw switch adapted to make either
the trolley connection or the ground connec-
tion, a protective resistance between said
switch and trolley, and guards’ switches in
the longitudinal conductor.

7. A guards-signal system for multiple-
unit trains comprising a number of car-units
forming a series train-circuit, signals and
protectwe resistances adapted to be included
In said circuit, guards’ sw1tches In series
adapted to collectwely close said cirecuit, and
an auxiliary signaling train circuit emplev-
Ing the same resistances and having guards’
sw1tches in parallel for individually clos-

1ng it.

8. A guerds—s1gnal system for multiple-
unit trains comprising a number of car-units

100
105
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:  switches in series adapted to collectively
- close said circuit, signals adapted to be in-
cluded in said c1rcu1t an auullary series
train-circuit contammw oguards’ switches In

5 parallel and S1gnals
~double-pole switches on each unit adapted to

make either the trolley connection or the
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‘10 unit trains comprising a number of car-units
forming a series train-circuit, a trolley and
a ground connection on each unit, branch
~connections on each unit contammo* electro-

- magnetic vibrator signals, switches in said
‘15 branch connections adapted to make either

“tion and to open-circuit the intermediate S1Q-
. . nals when open, and magnetic mterrupter
_ between the trolley and switch on each car
20 whereby one interrupter operates the signals

at both ends of the train.
10. A signaling system for multiple-unit
* trains, comprising a number of car-units ca-
pable of being connected into a continuous
25 train line and having series circuit-closing
Switches, a branch frem sald train line on
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trains comprising on each car a train line
R : “'}z..w " gection of low res1stance, with connecting
s ::*35 ‘devices -between cars,  a  branch from said
L ~ train line including a re31stance unit of high

resistance and an electro-magnetic signal of

lugh resistance, and a switch for connectme
" said branch to the trolley, or to the O*round
“40 or open-circuiting it, so as to maintain a
practically uniform re51stance of the circuit
regardless of the number of cars in the train.
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and double throw

“ground connection for both of said circuits.
9. A guards-signal system for multiple-

the trolley connection or the ground connec-

“each” car in which is placed a signal and a
non-mductwe -resistance, and a three-point

g S 30 “the' tro]ley or to the grmmd or open—cu-'

el A 51gnal111g cn:'cmt for multlple unit

907,269

12. A mgnalmg circuit for multiple-unit
trains comprising at one end of the train a
three-point switch connected to the trolley, 45
a resisting unit of high resistance, a high
resistance bell and low resistance train line
made up of sections, switching devices ar-
ranged 1n pairs in multlple so that by clos-
Ing one of each pair of switches said sec-
tions may be made into one continuous train
line, and at the opposite end of the train a
branch circuit containing a high resistance
bell and a three-pomt SWltCll ‘connecting to
ground. -

13. In an individual call system for elec-
trically propelled trains, a circuit including
a resistance element of high resistance where-
by signals may be 0perated from the pro-
pellmo circuit, one or more signals distant.
from the cruard’ s position between the ends
of the tmm and a switch with a vibrator in
series with it at the guard’s position whereby
an audible indication 1s given to the person
sending the signal.

14. In a train-signaling system, the com-—
bination with the external conductors, of a .
train line, a plurahty of electro—macrnetlc g,
vibrating swnals in said line adapted to bé;: i '-*,m _:;L
operated by an intermittent current; a pluig-«a'm%:. ”
rality of separate electro- magnetm inter= % jf;::j;'-:-
rupters operating in series with said 81gnals, ?
and means for connecting the train-line to :
the external conductors and for connectmg
any of said interrupters with more than one 75 e
of the signals.-

In testimony whereof I have hereunto set

my hand in the presence of two subscnbmg
. W1tnesses the 23rd day of April:1908.

JAMES F. MGELROY

o

60
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Witnesses:
Brurag CARLE,
ErNnesT D). JANSEN.
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