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TO all whom it TMAY COTLCET !

Be it known that I, ROLLIN A. BALDWIN a
citizen of the United States residing at South
Norwalk, in the county of Falrﬁeld .md State
of Qonneetleut have invented certain new
and nseful Improvements in Railway-Signals,
of which the following is a full clear, ‘md exX-
act description.

T'his invention is an automatic system of

rallroad-signals designed especially to protect
single- traek roads and to meet the require-
ments of trolley and other roads where it is
sometimes desirable to allow more than one
car to be in a block at the same 1:1 me and yet
protect them all.

The invention comprehends the appara-

tus and circuits hereinafter described and.

claimed.

In the accompanying drawings, Figure1 is’
a diagram of the circuits of one block of the

system. Iig. 2 i3 an elevation of the signal-
moving magnets. FKig. 31s a view of the sig-
nal-arm orsemaphore with the front removed.

Fig. 4 is a section of the semaphore and plan

of the box containing the mechanism for mov-
ing it, and Fig. 5 is a detail of the cireuit-con-
troller. | |

The semaphore used in my improved sys-
tem, although not claimed herein, is illus-

trated in Flgs g and 4, wherein the same con-
sists of an elongated box or tube a, hung on:

a shaft b and havmﬁ" at its axial end an en-
larged chamber o’ to aecommodate an electric
lamp c. The lamp is fixed to a boss ¢, sur-
rounding the axis b, and does not move with
the arm. Immediately behind the lamp is
a reflector which projects the rays of light
through the hollow arm.. In the front of thls
arm is a transparent face a?, which extends
nearly its full length, and b.:wk of this is ar-

ranged a corr ugated reflector a’, upon which
the rays of light from the lamp are reflected

outward through the glass front and at right
angles thereto.
Inecent in order to make an even surface of

~ light, and, if preferred, the glass front may

50

be substituted by a series of prisms, such as

are used in lighthouse-lanterns to receive the
rays of light directly and throw them outward
at right angles to the plane of the arm. An
arm constructed in this manner is adapted

The glass front may be trans-

'r

~for two or more positions, and its advantage | the semaphore a.

hood A above

of a single-track road is illustrated.

is that at night it will serve both as a *‘ posi-

tion” and as a ‘‘color” signal, while in the
daytime 1t will serve as a position-signal. The
enlarged chamber at the base of the arm is
to permit it to move to its angular position
without interfering with the lamp, but obvi-
ously the lamp mw'ht be made to move with
the arm, if 1t be so desired. The weight of
the ar m should be counterbalanced by &
weight 2 in the usual manner.

The shaft b passes into a box B, wherein it
is provided with suitable bea,rmﬂ‘c; and car-

ries a semicircular disk or plate b’, through

the center point of which the shaft passes.
Beneath this disk are mounted two independ-
ent electromagunetic coils ¢ and f,respectively,
in the form of solenoids, their cores being in-
dicated by ¢ and 7' and normally resting be-
low the magnets upon a suitable support g.
These cores are in the plane of the disk o',
and when one of the coils is energized by the
passage of current throughitthe core ispulled

upward, strikes the under side of the disk

and tilts it until its other side rests upon or
nearly upon the head of the other core. If
the other coll is then energized, the position
of the disk i1s reversed. In this manner the
position of the semaphore is shifted.

In order that the circuits of the several
magnets may be closed automatically by the
trolley, I mount a short length of metallic
the wire and insulated there-
from in a position where the trolley-wheel
will come in contact with it at the same time
it is passing over the neighboring portion of
the trolley-wire. 'T'his delivers current from
the wire through the wheel to the hood, and
from the hood a conductor isled to the signal.

Referring now to Fig. 1, the trolley-wire I
It is
branched at intervalsintoloopszand s/, where
the turnouts of the track occur. The dis-
tance between any two turnouts is usually a
block in the signal system, one of the blocks
being illustrated in the figure. At each sta-

tion or turnout I locate three or more signals,
two of which are for cars going in the two di-
rections, while the third and any others that
may be used are special signals, as will be
hereinatter described. Xach signal mechan-
ism consists of the two magnets e and fand
The signal P at one end

55

60

7¢C

75

30

GO

95

100




10

20

25

30

35

- any circumstances.

40

5O

535

60

=

of the block 1s electrically connected with the
signal P’ at the other end. Likewise signal
Q 18 connected with Q', and R is connected
with R'. Signals P and P’ are of different
colors—say, whlle and red.
are also of different colors, but 1'eversed with
respect tothe first two-—thatis, red and white.
Signals R and R’ are both red. These colors
are obtained at night by colored glass and in
the daytime by the color of the paint on the
frame of the arm. 7The contacts i are ad-
justed to the trolley-wire at each turnocut,
each side of the loop having one of the con-
lacts, as indicated at 1,2, 3,and 4. In addi-
tion to this there are special contacts for the
special signals, (indicated by 5,6, 7, and S.)
These special contacts instead of being ap-
plied to the main trolley-wire are applied to

spurs o, which branch from the main trolley-

wire on each side of the loop.

The operationisasfollows: Whenno caris
on the block, all signals are down or in the
satety position. Car S on entering the block
will ¢lose a cireuit from contact 1 through the

‘wire 9, magnet f of the signal I, wire 10 mag-

net f of the signal ', and ﬂ*lound This will
throw both swnals P and P’ to thedanger posi-
tiomn. Slgnal P, being white, will indicate to
another car following the ﬁrst that the car
ahead 1s moving away from it and that it can,
if necessity demands,
out danger of a head-on collision. Signal P/,
however, being red, indicates to a car ap-
proaching from the opposite direction—say
at U—that the car on the block is approach-
ing and the block is not to be entered under
When the first ecar S
reaches the point T, a cirenit is closed from
contact 2, through wire 11, magnet ¢ of sig-
nal P’, wire 12, and magnet e of signal P,
to ground, thus causing the semaphores to
move to the safety position and showing the
block to be clear. Another car following S
can then enter the block and perform the same
operation, or a car at U can enter the block
from the opposite direction, in which case a
circuit will be closed from contact 3 by wire
13, magnet ¢ of signal Q', wire 14, magnet e of
signal Q and to ground. This would throw
the white signal Q' and the red signal Q to
‘““danger” and protect the car U in the same
manner that car S was protected, as before
described. Thus the signals P and P’ are
for cars traveling in one direction, while
Q and Q are for cars traveling in the op-
posite direction, the color of the signal in
either case showing the other cars the direc-
tion in which the car in the block is mov-
ing. In caseonecarimmediately follows an-
other onto the block at such a short distance
as to be always in sight of each other, the
cars can proceed in safety through the block,
the firstone setting and dropping the signals
in the same manner as before deseribed, the
second car not interfering with the signals,
because it would merely energize the same

Signals Qand Q'

cautiously follow with-

- 712,754

would not have any effect on the disk. If,
however, one or two cars, as X and Y, are in
the block but out of SIght of a car at V and
the latter found it necessary to proceed outo
the block, following the others, the motorman
VYV would know that cars X and Y were mov-
ing away from him by the fact of the white
signal at Q’, and then, for his own protection,
he would shift the trolley from the main line
onto the spur o and proceed cautiously. Car
V would thus close a cireuit from contact 7
by wire 15 to magnet ¢ of signal R', wire 16,
magnet ¢ of signal R to ground. A red sig-
nal would therefore be set at each end of the

block 1n addition to the white and red signals:

set by the car Y. - Thus after car Y and its
follower X have left the block and dropped
the signals Q and Q, ear V would still be
protected by its own red signals. The spe-
clal signals are both red or of the same color
as those signals which indicate that the car
1s approaching the end of the block where the
signal 1s located, so that no other car will
enter the block under any cirecumstances un-
til car V 1s out. The peculiar shape of the
disk holds the signal in any position to which
it has been set by the magnets, because the
center of gravity is transferred to the oppo-
site side of the center each time the disk is
shifted. In case a circuit gets out of order

during the passage of a car over the block
the signal will remain at ‘*danger” until re-

pairs are made. In trolley systems cars fol-
low each other on such short headway that
injury to the circuits or apparatus is not lia-
ble to take place in the short intervals when
no car ison a block. Hence the safety of the
system is assured.

Having deseribed my invention, I claim—

1. In a railway-signal, the combination of
a signal-arm, a disk or plate pivoted at the
middle of one edge and adapted to move the
arm, and two solenoids whose armatures are
adapted to strike the plate on opposite sides
of its pivot to thereby oscillate it, substan-
tially as deseribed.

2. In a railway-signal, a circuit extending
from one end of a block to the other, a signal
at each end comprising an arm and two elec-
tromagnets, one magnet of each signal being
included in said circuit, and a second circuit
including the other two magnets, substan-
tially as described.

3. In a raillway-signal, a cirenit extending
from one end of a block to the other, a signal
at each end comprising an arm and two elec-
tromagnets, one magnet of each signal being
included in said circuif, a second circuit in-
cluding the other two maﬂ'nets and means
whereby a car will automatically energize
one circuit when it enters the block, and en-
ergize the other cirecunit when it leaves the
block, substantially as described.

4. In a signal system, for trolley-railways,
the combination of the main or trolley con-
ductor, a signal-cireuit, a spur-conduetor and

magnets the second time, and thelr solenoids | a contact device apphed to the spur and con-
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nected with the signal-circuit, whereby the

trolley will control the latter, substantially

as described.

5. In a block- Slﬂ'ndl system for trolley-rail-
ways, the eombma.bmn of the main or trolley

conductor, two signal-circuits extending the
length of a block, signal-magnets in said e¢ir-

- cuits at each end of the block, spurs from the

IO

I5

20 &

25

trolley-conductor at each end of the block,

and circuit-controllers applied to the spurs

and controlling the respective circuits, sub-

stantmlly as desulbed

In an automatic block-signaling s_} stem,
a blouk provided at each end with a smna,l
automatically set by the cars or trains antl
indicating the direction of movement of a car
or train in the block, in combination with
other signals located at the respective ends
of the block and adapted to be operated by
gsecond car or train following the first into

the block but giving no indication of the di-
rection of movement of the said second ecar.

7. In an automatic block-signaling system,
an electrie circuit including a signal at each
end of the block, means whereby a car enter-

ing the block will antomatically set said sig-
nals, a second electric circuit ineluding two
other signals at the respective ends of the
block and manually-controlled devices oper-
ated on the passage of a second car for set-
ting the said second set of signals.

8. In an automatic block-signaling system,
an electric circuit including a signal at each
end of the block, means whereby a car enter-

‘ing the block will automatically set said sig-

nals a second electric ecircuit including two
other signals at the respective ends of the
block, an electric-railway conductor, a spur
therefrom at the entrance of a block, a cir-
cult-closer applied to said spur and control-
ling the said second electric circuit, an elec-
tric car and a trolley adapted to codperate
with the spur when desired.

In witness whereof I subsecribe my signa-

ture in presence of two witnesses.

ROLLIN A. BALDWIN.

Withesses:
JACOB M. LAYTON,
JAMES PAUL.
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