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To «ll whom it may concern:

Be it known that we, Fraxk P. J. PaTex-
ALt and Grorer H. DrYDEN, of the city of
Baltimore, State of Maryland, have invented
certain new and useful Improvements in Rail-
way-Signals; and we do hereby declare the
following to be a full, clear, and exact de-
seription of the same, reference being had to
the accompanying drawings, forming a part
of this specification, and to the letters of ref-
erence marked thereon.

The present invention relates to railroad
signals and systems, and while the invention
is particularly designed for an automatic sig-
naling system features of the invention are
capable of use in connection with many sys-
tems both automatic and manual, such as are
now in use or are well understood by those
skilled in the art.

The objects of the invention are to elimi-
nate as far as possible all elements of uncer-
tainty and to guard against false or erroneous
signals no matter whether due to a break-
down in the controlling connections or to the
action of the elements or accumulations of
snow, ice, or dirt.

A further object of the invention is to guard
against interference by unauthorized or med-
dlesonie persons.

A further object is to provide a signal sys-
tem adapted to give a more pronounced and
certain indication—for instance, to indicate
by position both during the day and at night
and in the highest development to indicate
both by position and color—thereby eliminat-
ing to a large extent danger of misreading
the signals under unfavorable conditions or
by reason of failure on the part of an en-
gineer toappreciate differences in color or po-
sition alone.

The invention consists in certain novel de-
tails of construction and combinations and
arrangements of the mechanical devices and
electric circuits controlling the same, all as
will be hereinafter described, and pointed out
particularly in the appended claims.

In the accompanying drawings, Figure 1
is a diagrammatic view of a system embody-
ing the present invention. Fig. 2 is a sec-
tional elevation through one of the signals to
show the operating-magnets and interior ar-
rangement, the indicator being broken away
to show the supporting and operating con-

»

nections. TFig. 8 is a detail plan of the sig-
nal-operating shaft and switches for the elec-
tric circuits. TFig. 4 is a section through the
signal in a vertical plane at right angles to
Fig. 2. Fig. 5 is a view similar to Fig. 4,
showing a slightly - modified and preferred
form of thesignal. Tigs. 6,7, and 8 are face
views of a signal, showing the three positions
of the indicator.

Similar letters of reference in the several
figures indicate the same parts.

The invention will be best understood from
a description, first, of the signal-head or in-
dicating part of the system and shown par-
ticularly in Figs. 2 to 8 and then of the sys-
tem for operating the signal, it being borne
in mind that both the signal and system are
designed with a view to economizing battery
consumption both for operation and in main-
tenance.

The body of the signal-head is preferably
round or circular in outline, with a suitable
base for attachment to a mast or other sup-
port, and may consist of a casing A, having
on its front side a circular face or opening
covered by glass or other transparent mate-
rial to form an inclosed chamber or box for
the working parts, whereby they will be pro-
tected from the weather or from meddlesome
interference. Within the casing and on a
shaft 4, journaled in bearings ¢on a standard
C, is the indicator B. It is pretferably of disk
form, but so balanced on its center as to al-
ways tend to return toone position, for which
purpose it may be provided with a light
weight &' at one side of the center. Across
the face of the disk is a broad arm or stripe
B’ of contrasting color to form the indicator
proper and which by its position will give
notice to the engineer of the conditions in the
next succeeding blocks. For daywork the
broad band of acolor contrasting sharply with
the exposed fields immediately adjacent it will
be all that is necessary; but for nightwork it
is desirable that the indicator should show.an
artificially - lighted band which by position
and, if desired, by color also will give the de-
sired information. The desired object may
be accomplished by forming the band itself
of translucent material or by forming elon-
gated slots therein, as at B® in Figs. 2 and 4,
through which the light from alantern D may
shine. The lantern D is located back of the

55

60

05

70

75

8o

85

9o

95

I00

105




10

20

25

30

35

40

45

;50

55

60

05

- a separate rod F,

2 .

signal-head, and its light is directed by a lens
d, so as to fall on the rear face of the disk.
The inner faces of the signal-head and rear
face of the indicator are white or arranged to
reflect the light out through the slot in the
indicator. In addition to the supporting-
standard C being located to the left of the
vertical center (see Fig. 2) the head of said
standard and shaft with its connections are
made as small as practicable to avoid inter-
ference with the light showing through the
indicator. ,

‘Where it is desired to indicate by color in
addition to position, translucent material of
the proper color may be placed back of the
indicator in position to be exposed through
the indicator - opening.. A convenient and
preferred arrangement is shown in Figs. 5 to
8,wherein a stationary disk or partition E is
located back of the indicator and is provided
with slots or openings registering with the
indieator-slot when in indicating position.
These slots or openings are covered by glass
or translucent material¢of propercolor. Thus
the danger indication may be red, caution yel-
low, and clear green.

It is only necessary that the indicator have
a range of movement equal to a quarter-turn
on its axis. The direct connections for turn-
ing it preférably consist of a crank # on the
end of the shaft and an operating-rod F, ex-
tending down from the crank to a suitable
mechanism for lifting the rod or letting it
drop the desired distance. The rod prefer-
ably parallels the supporting-standard at one
side of the vertical center of the indication,
and the means for operating it preferably con-
sists of solenoid-magnets M and N, arranged
in tandém, one serving to move or hold the
signal at * caut1on” while the other serves to
move or hold it at ‘‘clear.”

The magnets may be conveniently mounted
in a frame O, having cross-pieces O O, to
which the magnets are directly attached.
Each magnet has a fixed core » and a movable
core 7/, the movable core of the magnet M
being preferably directly connected with the
rod K and has a range of movement sufficient
to throw the indicator from one extreme of
its movement to the other. The movable
armature of the lower magnet N is carried by
guided at top and bottom
in the frame and adapted to bear against the
lower end of rod F, so as to lift the latter or
hold it elevated sufficiently to position the in-
dicator at ‘‘caution.”

The windings of the magnets are preferably
double—that is to say, there is a low-resist-
ance winding and a high-resistance winding
in each. Suitable switches are provided and
controlled by the position of the indicator for
directing the current through one winding or
the other, depending upon whether the indi-
cator is to be operated to a new position or
simply held. The automatic switching mech-
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anism is operated by the indicator-shaft, for
which purpose a series of insulated disks G-
are adjustably mounted on said shaft and
carry contact-strips or switches ¢° to ¢° adapt-
ed to bridge the spring-contacts G, mounted
on insulated blocks carried by the head, in
which the shaftis journaled. Springs #*may
be used to supplement the force of gravity in
returning the indicator to ‘‘danger,” and such
springs preferably abut against adjustable
collars #*; thus they may be set under any
desired ‘tension.

The preferred circuit arrangement inelud-
ing the switching mechanism, the magnets,and
other connections,will be best understood from
Fig. 1 of the accompanying drawings.

The system illustrated operates on what is
known as the ‘‘normal clear principle ”—that
is to say, while the signals are so set that if
free from all operating devices they will turn
to danger position under the influence of

gravity or suitable springs, yvet the normal

conditions with the track clear of trains are
such that the signals are held by their operat-
ing mechanism at *‘ clear;” thus if the operat-
ing mechanism should fail at any point no
accident could result, although the trains
would be blocked.

The track-rails are utilized as conductors
and are divided into block-sections H H' H?,
insulated from each other. Hach section has
a track-battery and a track-relay, these be-
ing indicated in Fig. 1 by the reference-let-
ters IT I* and K X' K7 respectively. The
batteries are adapted to be short-circuited by
a train in the section, so as to deénergize the
relay and cause the latter to release its arma-
ture or armatures.

Each track-relay through its armature or
armatures % controls two circuits, one a local
circuit including a local battery L, the home
magnet Nand a switch ¢°, operated by the in-
dicator-shaft to break the circuit to magnet

N when the indicator is at safety or clear po-

sition. This local circuit includes the high
and low resistance coils of the magnet in par-
allel; but the low-resistance branch includes a
switch ¢° operated by the indicator-shaft to
break the low-resistance branch as the indi-
cator reaches caution position, leaving the

70

75

8o

85

90

95

100

103

Iio0

115

parts held by thé high-resistance portion of .

the magnet. Another branch of this local

circuit controlled by the track-relay includes, .

first, a switch R, operated by a distant relay
R/, and, secondly, the high and low resistance
windings of the magnet M, the branch in-
cluding the low-resistance winding including
a switch g*, operated by the indicator-shaft
to cut out the low-resistance winding when

. the indicator is at safety or clear position.

The other circuit controlled by the track-
relay is a distant circuit and includes the dis-
tant relay R’ at the home station, a battery
R? at the next succeeding station, and a switch
¢’ at the last-mentioned station adapted to be
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operated by the indicator-shaft to close the
circuit when the indicator is either at *‘ clear”
or ‘‘caution” or to break the circuit when-
ever the indicator is at “‘danger.”

With the arrangement described the oper-
ation is as follows: With the track all clear
of trains the track and distant relays are both
energized; but the only current flowing in

the local or signal-operating circuits is through

the high-resistance coil of the distant operat-
ing-magnet M, as the local branches through
the the low-resistance coils of this magnet as
well as through both the high and low resist-
ance windings of the home magnet N are
broken by the signal-switches at ¢°, ¢*, and ¢*;
but the signal-switch controlling the distant
relay -circuit is closed at ¢°. Under these
conditions the indicator will be held by the
high-resistance side of the distant magnet in
safety or clear position, as shown at the left-
hand station in Fig. 1. The presence of a
train in the block will short-circuit the track-
battery, releasing the track-relay armatures
and breaking both the local and distant cir-
cuits. As a consequence the indicator will
move to ‘‘danger,” as shown at the right-
hand station in Fig. 1. With this signal in
danger position the distant circuit leading
back to the next preceding station is broken
by the signal-switeh at ¢° and consequently
at the latter station the home magnet N alone
is energized and the signal is held at *‘cau-
tion” until the train passes out of the block
ahead. With this arrangement should the
homeside of the signal mechanism break down
the signal will still be operated from ‘‘dan-
ger” to “‘safety” by the distant side, but the
signal will remain at ‘‘danger” until the
train has passed out of the next block abead.
On the other hand, should the distant side
break down the signal will be operated to
permit trains to run under ‘‘caution” only,
as the signal will then normally stand at
“‘caution” when no train is in the block and
when a train is in the block it will stand at
“danger.”

The whole arrangement is such that not
only is a minimum battery-power required
to operate the signal, but the battery is con-
served by cutting out all low-resistance cir-
cuits at all times when the parts are to be
simply held in position. The construction of
the signal is such that it will be uninfluenced
by weather conditions, it cannot be tampered
with by unauthorized persons, and may be
operated with little power, so that it is prac-
ticable to utilize either the home or the dis-
tant side of the operating mechanism for op-
erating it should the other side break down
or become inoperative through any cause.

It is obvious that the invention is not lim-
ited to the particular form of motor mechan-
ism or solenoid-magnets, as other well-known
forms of motor mechanism for operating the
indicator may be employed.

8

Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is—

1. 1n a block-signal system for railways the
combination with the signal-operating mech-
anism for setting the indicator at caution,
clear or danger, of a signal-head embodying
a casing, a disk mounted on a central axis
therein the face of said disk carrying an indi-
cator arm or stripe extending diametrically

jo

75

of the disk and adapted to indicate by posi- -

tion; substantially as described.

9. In signals for block systems, a signal-
head embodying an inclosing casing, a disk
mounted in said casing on a central axis and
carrying on its face a diametrically-arranged
indicating arm or stripe adapted to indicate
by position.

3. In signals for block systems, a signal-
head embodying an inclosing casing, a disk
mounted in said casing on a central axis and
carrying a diametrically-disposed indicating
arm or stripe through which light may be
transmitted to indicate by position and a
source of artifical light in rear of said disk;
substantially as described.

4. In signals for block systems, a signal-
head embodying an inclosing casing, a disk
mounted in said casing on a central axis and
having adiametrically-disposed opening form-
ing an indicating arm or stripe adapted to in-
dicate by position and a source of artificial
light in rear of said disk; substantially as de-
scribed.

5. In signals for block systems, a signal-
head embodying an inclosing casing, a disk
mounted in said casing on a central axis and
having adiametrically-disposed opening form-
ing an indicating arm or stripe adapted to indi-
cate by position, colored translucent material
in rear of the positions occupied by said open-
ing when in indicating position and a source
of artificial light in rear of the colored trans-
lucent material; substantially as described.

6. In signals for block systems, a signal-
head embodying an inclosing casing, a disk
mounted in said casing on a central axis and
having a diametrically-disposed opening, the
face of the disk and the portion of said face
adjacent the opening being of contrasting
color; substantially as described. .

7. In signals for block systems a signal-
head embodying an inclosing casing, a disk
mounted in said casing on a central axis and
having a diametrically-disposed band of con-
trasting color on its face and an opening lon-
gitudinally of said band to form an indicating
arm or stripe and means for directing light
through said opening, whereby the signal
will indicate by position during either day or
night; substantially as described.

8. In signals for block systems three-posi-
tion visual indicators mounted ona shatt, two
operating mechanisms for each indicator, one
for moving the indicator from danger to cau-
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tion position only and the other for moving
the indicator from either the danger or the
caution positions to clear position, electric
circuits and switches governing said operating
mechanisms, said switches being controlled
in accordance with the movements of the in-
dicators, the arrangement being such that the
indicator is moved from danger to clear when
two blocks in advance of the indicator are
clear and the operating mechanism for mov-
ing the indicator from danger to caution has
failed to perform its functions.

9. Insignalsfor block systems anindicator-
disk mounted on a central shaft; magnets for
moving and holding the disk in position to in-
dicate caution or danger and embodying high
and low resistance coils, switches operated by
the disk-shaft and included in the cireuits of
the low-resistance coils for breaking the lat-
ter circuits as the disk comes to rest where-
by the disk is held through the medium of

“the high resistance only; substantially as de-

seribed.

10. In signals for block systems, an indica-
tor mounted on a central shaft and switches
carried by said shaft in combination with elec-

tric motor mechanism for said indicator, con- |

trolled by the train service and embodying
low - resistance windings for operating the
indicator and high - resistance windings for
holding the indicator in position, the circuits
through the low -resistance windings being
controlled by the switches on the indicator-
shaft; substantially as described.

11. In a railway signal system, the combi-
nation of signal mechanism adapted to indi-
cate danger, caution and clear, mechanisms
for moving the indicator from the danger to
the clear and caution positions, each capable
of operation independently of the operation
of the other and one controlled from the home
and the other from both the home and dis-
tant stations and a switch controlled by the
distant mechanism for cutting out the home
mechanism; substantially as described.

12. In a railway signal system the combi-
nation of signal mechanism adapted to indi-
cate danger, cantion and clear, mechanisms
for moving the indicator from the danger to
the clear and caution positions, each capable
of operating independently of the operation
of the other and one controlled from the home
and the other from both the home and dis-
tant stations and a switch operated by the in-
dicator when moved by the distant mechan-
ism for cutting out the home mechanism; sub-
stantially as described.

~13. In a railway signal system the combi-

‘nation of stations each embodying an indica-

tor adapted to indicate danger, caution and
clear, two independent motor mechanisms for
each indicator adapted to independently move
the indicator different distances from the po-
sition assumed by the indicator when both
motor mechanisms are inactive and switches
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moved by the indicator, one controlled by the
indicator at the home-station indicator for
cutting out one of said motor mechanisms and
the other controlled by the indicator at the
distant station for cutting out the other mo-
tor mechanism; substantially as described.

14. In a railway signal system, the combi-
nation of stations each embodying an indica-
tor adapted to indicate danger, caution and
clear, two independent motor mechanisms for
each indicator adapted toindependently move
the indicator different distances from the po-
sition assumed by the indicator when both
motor mechanisms are inactive and switches
moved by the indicator, one controlled by the
indicator at the home station to cut out the
caution motor mechanism when the indicator
is at clear and the other controlled by the
indicator at the distant station to cut ouf
the clearing motor mechanism when the dis-
tant indicator is at danger; substantially as
described.

15. In a railway signal system the combi-
nation of stations each embodying an indica-
tor adapted to indicate danger, caution and
clear, two independent motor mechanisms for
each indicator adapted to independently move
the indicator different distances from the po-
sition assumed by the indicator when both
motor mechanisms are inactive and switches
moved by the indicator, one controlled by the
indicator at the home station for cutting out
one of sald motor mechanisms and the other
controlled by the indicator at the distant sta-
tion for catting out the other motor mechan-
ism; and a track-relay operated by trains in
the block-section of the home station and con-
trolling the circuits to both of said motor
mechanisms; substantially as described.

16. In a railway signal system, the combi-
nation with a plurality of blocks, a three-po-
sition indicator adapted to indicate danger,

“caution and clear for each block, two motor

mechanisms one formoving the indicator from
normal to an intermediate position only and
the other for moving theindicator from either
its normal or its intermediate position to the
other extreme of its movement, one of said
motor mechanisms being controlled from the
home station and the other from an adjacent
station, whereby upon failure of one motor
mechanism the indicator will be operated by
the other to permit the running of trains in
safety: substantially as described.

17. In a railway block-signal system, the
combination of a plurality of stations, a three-
position indicator at each station adapted to
indicate danger, caution and clear, two motor
mechanisms for each indicator one for mov-
ing the indicator from danger to caution po-
sition and the other for moving the indica-
tor from either danger or caution positions
to clear position, controlling - circuits and
switches controlled by the position of the
home and distant indicators for completing
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the circuit for the clearing motor mechanism
and switches controlled by the position of
each indicator for cutting out the caution mo-
tor mechanism at its own station and a track-
relay at each station controlling the circuits
for both motor mechanisms; substantially as
described.

18. In a railway signal system, the combi-
nation of stations each embodying an indica-
tor adapted to indicate danger, caution and
clear, two independent motor mechanisms for
each indicator adapted to move the motor one
from danger to caution position only, the
other from caution or from danger positions
to clear position and switches moved by the
indicator, one controlled by the indicator at
the home station to cut out the caution motor
mechanism when the indicator is at clear and
the other controlled by the indicator at the
distant station to cut out the clearing motor
mechanism when the distant indicator is at
danger: substantially as described.

19. In a signal such as described, the com-
bination with the signal-head, centrally-piv-
oted indicator and a source of light located in
rear of the indicator, of a bearing for the in-
dicator-shaft and a support for said bearing

S

located at one side of the indicating portion
of the indicator when in indicating position
whereby passage of light through the indica-
tor will not be interfered with by the sup-
port; substantially as described.

90. In a signal such as described, the com-
bination with the signal-head, centrally-piv-
oted indicator havinga diametrically-arranged
slot therein and a source of light located in
rear of the indicator, of a bearing for the in-
dicator-shaft located out of alinement with
saidslot when inindicating position; substan-
tially as described.

21. In a signal such as described, the com-
bination with the signal-head, centrally-piv-
oted indicator havingadiametrically-arranged
slot therein and a source of light located in
rear of the indicator, of a bearing for the in-
dicator-shaft and an operating-rod for the in-
dicator, both located out of alinement with
the slot when in indicating position; substan-
tially as described.

FRANK P. J. PATENALL.
GEORGE H. DRYDEN.
Witnesses:
WM. STRILMAN,
CHAS. SPIEKER.
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