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To all, whon, it notty CO7 ce/7.' 
Beit known that, ANG USC. GORDON, a citi 

Zen of the United States, residing at Roches 
ter, in the county of Monroe, in the State of 

5 New York, have invented certain new and 
useful Improvements in Railway-Signals, of 
which the following is a specification, refer 
ence being had to the accompanying drawings. 
My present invention relates to certain im 

to provements in that class of railway signals 
described in my Patent No. 493,083, dated 
March 7, 1893, which improvements are fully 
described and illustrated in the follow specifi 
cation and the accompanying drawings, the 

5 novel features thereof being specified in the 
claims annexed to the said specification. 

In the accompanying drawings, represent 
ing my improved railway signal-Figure 1 is 
a perspective view. . Fig. 2 is an elevation of 

2o the dial or indicator. Fig. 3 is a central lon 
gitudinal section of the connection between 
the operating lever and the signal post. Fig. 
4 is a front view of the signal mechanism. 
Fig. 5 is a side view of the same. Fig. 6 is a 

25 vertical section showing the clock-spring and 
the intermediate spring. Fig. 7 is a side view 
of the rack and pinion for controlling the op 
eration of the dial or pointer. Fig. 8 is a side 
view of the pulley and weight on the dial 
shaft. Fig. 9 is a rear elevation of the clock 
mechanism. Fig. 10 represents the ratchet 
detached. Fig. 11 is a front elevation of the 
signal mechanism, representing the position 
of the parts when the operating lever is moved 

35 by a passing train. Fig. 12 is a similar view, 
showing the position of the parts When the 
lever is moved in the reverse direction. Fig. 
13 is a section on the line 13-13, Fig. 4, show 
ing the parts below that line. Fig. 14 is a 

4o perspective view of the clock-starting mech 
anism. Fig. 15 is an elevation of the hook 
or latch. 
My improved railway signal consists essen 

tially of an arm or lever A, a suitable upright 
- 5 standard or support B, preferably made hol 

low, inclosing the signal operating mechan 
ism D, and supporting a revolving disk, indi 
cator or pointer C, and a suitable connection 
E, between the operating arm or lever and 

so the signal mechanism. The arm A is ar 

ranged in suitable relation with the track so 
that it is struck and moved by the pilot or 
some other projecting part of a locomotive 
or train,--which movement is transmitted 
through the connection to the signal mech- 55 
anism to operate the disk which is controlled 
by a clock mechanism so as to furnish to the 
engineer of the next succeeding train infor 
mation as to the length of time that has 
elapsed since the preceding train passed the 6o 
point at which the signal is located. These 
signals being arranged at suitable distances 
apart, -say one mile-along the line of track, 
will warn the engineer of a train by their suc 
cessive indications if he is gaining on the 65 
preceding train, and enable him to keep at 
such a distance behind it as to preclude the 
possibility of accident. A suitable arrange 
ment of the signal, connection and operating 
lever is represented in Figs. 1 and 3, in which to 
the arm A is arranged in an upright or nearly 
upright position a short distance outside one 
of the track rails, being attached to the end 
of the rod F, the inner end of which is pro 
vided with a universal joint G, having a 75 
Socket, C, Fig. 3, which fits the squared end 
of a shaft H, which transmits the movement 
of the operating lever and rod to the signal 
mechanism. The movement of the lever in 
operating the signal is represented by the 8o 
dotted lines A. Provision is made for allow 
ing the lever to move in the opposite direc 
tion, as indicated at A, Fig. 4, without oper 
ating the signal, in case a train backs up past 
the signal. The rod F is inclosed within a 85 
tube E, which is supported at one end on one 
of the ties and at the other end is inserted in 
a suitable Socket on the standard. The end 
of the rod F passes through a cap b screwed 
on the tube E and held in place by a strap c. 9o 
bolted or otherwise Secured to the tie. A 
plated is inserted between the strap c and 
the tie-a pine being employed to prevent 
the tube from turning on its axis. At the in 
side of the cap b, the rod is provided with a 95 
collarf, which prevents endwise movement of 
the rod. At the end of the tube next the box 
or Standard the tube is inserted in a suitable 
socketh, which may be provided with any suit 
able packing, to exclude dust, rain or snow. Ioo 
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The universal joint G permits the settling of 
the track, as indicated by the dotted lines in 
Fig. 3, without interfering with the transmis 
sion of the movement of the lever A to the 
signal mechanism. 
The standard, box or case B, which sup 

ports the signal mechanism proper, is mounted 
on a post I, inserted in the ground, at a suit 
able distance from the track. The sides g of 
the case project downward over the end of 
the post and are secured thereto by bolts or 
screws, -the base or partition i, Fig. 3, rest 
ing on the top of the post. 
In Figs. 1 and 2 of the accompanying draw 

ings the dial is represented as indicating that 
the preceding train has passed the station at 
which the signal is located fifteen minutes 
before the time of the observation. One half 
of the face of the disk is colored red, and the 
other half white. Any other suitable colors 
may be employed. The dial is protected by a 
glass plate j which is covered or partially 
rendered non-transparent, so that only one 
half of the disk can be seen, -preferably the 
right hand side. The disk is given a constant 
tendency to turn from right to left by the 
weight q, Figs. 4, 5 and 8, cord r and pulley 
p on the disk shaft le. This tendency is over 
come by the pull of the spring N, Figs. 4, 5, 
and 6, which pulls the rod t downward and 
revolves the disk by means of the rack in and 
pinion m on the disk shaft, Figs. 4 and 7. The 
spring N is strong enough to lift the weight 
q, to overcome the frictional resistance and 
also to drive the clock-work J. When a train 
passes the spring N is compressed, the weight 
q is permitted to turn the disk, so as to dis 
play the red portion thereof and the clock 
work is set in motion so as to regulate the 
expansion of the spring N and the length of 
time required while the disk is changing 
from red to white. When the white portion 
of the disk is displayed but no portion of the 
red, the engineer knows that half an hour, 
or other given limit of time) has elapsed 
since the last train passed the signal. If the 
disk shows both white and red, the engineer 
knows the time since the signal was oper 
ated, by the angular position of the dividing 
line, o, Fig. 3, between the differently col 
ored portions of the disk. The determina 
tion of the time is facilitated by figures or 
other marks placed around the dial, or, as in 
the arrangement shown, by the notches 5, 10, 
15 in the white circle p' surrounding the disk. 
The white sector shows very prominently be 
tween the black and red, and enables the en 
gineer to ascertain the time at a glance. A 
ratchet mechanism is interposed between the 
spring N and the clock-mechanism, so that 
the latter is not affected during the compres 
sion of the spring. 
The movement of the operating lever A is 

transmitted to the spring N in the following 
manner: The lever Swings from A to A' and 
compresses the spring P, Fig. 4 which per 
mits the spring Q, Figs. 4 and 6, to compress 

to a suitable lug at (i. 
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the spring N. The spring P is stronger than 
the spring Q, and, as soon as the lever is re 
leased from the pilot or other projecting part 
of the passing train, the spring P returns the 
lever to its normal position and compresses 
the spring Q. When the spring Q expands, 
it compresses the spring N.-and this re 
mains compressed except as it is allowed to 
expand slowly under the control of the clock 
work. Provision is made for starting the 
clock-movement at the time the signal is set. 

Proceeding to a more detailed description 
of the mechanism employed in my improved 
railway-signal, it will be observed that the 
signal mechanism proper D is supported by 
a metallic frame a 'b' b° contained within the 
standard or case B, which frame may be 
made removable, if desired, being secured in 
place by screws or bolts. The shaft II, which 
receives the motion of the lever A through 
the rod F, is supported by suitable standards 
c', and is provided with an arm d" which ex 
tends outward and is provided with a lip f' 
which projects over the levere', which is piv. 
oted to turn on the shaft II and jointed at q' 
to the rod h", which extends inside the tube 
L, which incloses the spring P. At its upper 
end the rod h' is provided with a piston i' 
which slides freely in the tube and bears 
against the upper end of the spring. A head 
or capi' on the upper end of the tube is piv 
oted to a lug ic' attached to the frame-work 
so that the lower end of the tube can swing 
when the arm e' is turned on the shaft H. 
At its lower end the tube L is provided with 
a cap through which the rod h' slides,-a, 
suitable stop or collar being provided on the 
rod. The cap i' may be provided with an air 
valve opening inward and permitting the air 
in the tube to escape slowly when the piston 
i' rises, -thereby forming a cushion to con 
trol the expansion of the spring. 

O. is another shaft, arranged in the same 
axial line with the shaft H but independent 
of it. The shaft O is supported in the arms 
l. At one end the shaft O is connected with 
the rod m' which enters the tube IK which in 
closes the springs N and Q, by the crank in', 
rod O, bell-crank lever p", and link r". The 
rod o is pivoted to the bell-crank lever p?at 
o, Fig.11 and the bell-crank lever is pivoted 

T. At its other end, the 
shaft O is provided with an arms", Fig. 13, 
which has a lip t' which projects over the 
arm v', which at its outer end is riveted to 
the levere'. The arms v' and e' turn together 
on the shaft H. The arrangement is such 
that as the lever d' swings, (see Fig. 11,) the 
lug f thereon forces down the arme', com 
pressing the spring P by the rod h", and the 
arm S' moves down with the lever d' until 
the rod in has been drawn within the tube 
or barrel K by the spring Q, as far as it can 
go. This movement permits the spring Q to 
compress the spring N, but it will be per 
ceived that as the operating arm. A returns 
to its normal upright position, the spring P 
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overcomes the resistance of the spring Q, 
and compresses it. The rod an is provided 
with a head or plunger, n, Figs. 4, 5, and 6, 
against which the upper end of the spring Q 
bears. It will be also understood that the 
parts are so proportioned and the spring P is 
made of such a length, that the arm. A can 
travel farther than is necessary to allow the 
spring Q to expand,-the arms' moving only 
until the collar on the rod marrives at the 
head on the tube K. This arrangement per 
mits the arm A to free itself from the pilot or 
other projection on the locomotive or train 
by which it is operated, since it can swing 
until it occupies a horizontal position. The 
release of the spring Q and the consequent 
compression of the spring N, which operates 
the signal, is effected during the first part of 
the movement of the lever A-the further 
movement of the lever serving to adapt it to 
clearing itself from pilots of different heights 

The spring P when it ex 
pands compresses the Spring Q, operating 
through the lever e' and arm u', the lug it on 
the arms', the shaft O, and the arms, lever 
and connections n', o, p, and r". The posi 
tions of these parts when the spring Q is com 
pressed are shown in Figs. 4 and 12, and when 
the spring Q is expanded, by the compression 
of the spring P by the operating lever, are 
represented in Fig.11. It will be understood, 
from the last mentioned figure, that the lipt 
on the arm S', will be arrested in its move 
ment, when the collar on the rod in comes in 
contact with the head g on the tube K, while 
the lever e' can travel beyond its position as 
shown in Fig. 11, if the arm. A receives suffi 
cient motion to cause it to do so. The con 
struction shown enables me to put the mech 
anism in a compact space, but it will of 
course be understood that any other suitable 
arrangement by which the spring P controls. 
the spring Q may be adopted. 

If a locomotive or train backs past the sig 
mal the operating lever will be moved from A 
to or beyond A, Fig. 4. To permit this move 
ment and to restore the lever to its normal 
upright operative position, I employ the 
spring R in the tube or barrel M, Fig. 4. The 
arm dextends in both directions from the 
shaft H, and is provided with a lip v' which 
reaches over the lever v' pivoted on the shaft. 
The lever v' is pivoted to the lower end of 
the rod r which extends through the head 
into the tube M and is provided above the 
spring R with the pistons. When the lever 
A is moved in the direction of A, the arm d" 
moves with it, and the lug v forces the arm 
v' down with it, drawing down the rod rand 
compressing the spring R. This movement 
is represented in Fig. 12. At the same time 
it will be observed that the spring P is unaf 
fected, -the lipf' lifting off the arme'. The 
expansion of the spring R, restores the lever 
A to its normal position. It will be under 
stood that both the tubes T, and Mare piv 
oted at their upper ends, so that their lower 

ends can Swing as required by the movements 
of the arms e' and uy'. 
As already stated, the expansion of the 

spring Q compresses the spring N, and this 
movement is utilized to change the signal-disk 
from white, or from red and white, to red, and 
to start the clock in operation,-the expan 
Sion of the spring N driving the clock for a 
limited period of time. The expansion of 
the spring Q raises the rodt, and the weight 
g is then permitted to turn the disk to dis 
play Ted only. This movement also operates 
the clock-starter 2, Figs. 4, 5 and 14, through 
the rod U,-the power for this purpose being 
furnished by the weight q. The upward 
movement of the rod t also raises the rack 
a', Fig. 9 which, by means of a pinion y', and 
ratchet wheel S, actuates the clock-movement 
during the descent of the rod t° caused by the 
expansion of the spring N. The rodt is pro 
vided at its lower end with a piston, a, Fig. 
6, against which the lower end of the spring 
N bears. When the spring N is compressed, 
the rod and piston rise upward in the tube, 
and the rack acturns the pinion y', which 
through the arm band pawl or spring c, en 

75 

gages with the ratchet S, and so puts the 
spring N in connection with the clock-move 
ment that it will be driven while the spring 
expands. The arm b swings from b8 to b, 
Fig. 9, as the rack descends and drives the 
clock. The pinion y' is independent of the 
ratchet. Wheel S, except as it drives it when 
the rack descends,--by means of the arm b 
and pawls c. The ratchet wheel is provided 
with a spring, springs or pawl, d, Fig. 9, to 
prevent backward motion. This device is 
supported by the frame-work in any suitable 
manner. The ratchet-wheel S transmits its 
movement, through a suitable train of gear 
ing to the escapement wheel ac, Figs. 4 and 5, 
and this through a suitable escapement, act 
ulates the pendulum f. It should be observed 
that a clock-work provided with a balance 
Wheel may be employed. The frame-work of 
the clock is supported from the frame of the 
signal mechanism in any suitable manner 
as by the arms or braces h, Fig. 9, attached 
to the cross-bar b', and at the lower part of 
the frame, to a cross-bar i, Fig. 9. The bar 
i also supports the upper end of the tube K, 
which incloses the springs N and Q-a head 
gbeing screwed into the tube, bearing against 
the perforated lugi' attached to the bar. In 
a similar manner the lower end of the tube 
is supported by the bar f by means of the 
head g and perforated lugi, Fig. 6. The 
pinion y' revolves on a central stud l, Figs. 
4, 9 and 10, which extends through the clock 
frame. The pinion is provided with the cir 
cular plates mand n, which project on both 
sides of the rack ac' and serve to guide it in 
its up and down movements from turning 
axially with the rod l. The arm b8 is at. 
tached to the pinion y', and rotates with it, 
shifting from b to b, Fig. 9, when the rack 
a goes up, and back again. When it goes down, 
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turning the ratchet-wheelSat this time. The 
ratchet wheel is connected with the escape 
ment wheel by any suitable train of gearing. 
There is no spring in the clock-work proper,- 
the train of gearing is driven by the expan 
sion of the spring N, acting through rod i, 
rack ac', pinion y', arm b', and ratchet-wheel 
S. In the construction shown, the parts are 
so proportioned that the spring N expands 
and the rack ac' descends in one-half hour 
this amount of time being employed in chang 
ing the disk from red to white. The clock 
work may be arranged for any other suitable 
limit of time. Such limit may be ten, fifteen, 
twenty minutes, or any other desired pe. 
riod. A collar o, Figs. 6 and 9, on the rod i 
arrests the expansion of the spring N by com 
ing in contact with the head g, on the end of 
the tube K. At its upper end the rod t is 
provided with a hook u', Figs. 5 and 7. This 
hook engages with a corresponding hook u, 
on the lower end of the rod i, which is at 
tached to the rack n, which meshes with the 
pinion m on the disk-shaft ic. The effect of 
this arrangement is that when the rod t is 
shoved upward, by the expansion of the Spring 
Q, the hook u' moves upward in the hook u, 
and allows the weight g to change the disk 
gently, by means of the cord?' and pulley p, 
which rotate the disk-shaft k, and raise the 
rack n, drawing the hook u, upward as far as 
the hooku' will allow it to go. A turn-buckle 
or threaded socket S between the rod t and 
the hook at permits the length of the rod to 
be adjusted, so that the movement of the disk 
may be exactly regulated, and the line o'be 
tween the white and red portions caused to 
register accurately with the edge of the ob 
scured portion i of the dial. The hooks at 
and at' are made of a length somewhat greater 
than the travel of the rodt, so that they can 
not become disconnected. 
The upward movement of the rod t is 

caused to operate the clock-starter and to 
give the pendulum its first impulse in the 
following manner:-The rod t carries an arm 

to which the rod U, Figs. 4, 14 and 15, is 
attached, and this rod is provided with a hook 
or latch, pat its lower end, which as the rod 
t rises, swings the clock-starter-arm 2 from 2 
to 2', Fig. 4, and sets the pendulum y into vi 
bration. The arm 2 is provided with an off 
set s which projects into the path of the 
pendulum. The arm 2 is mounted on a rock 
shaft q', provided with an arm r", Fig. 14, 
with which the hook pengages. As the hook 
rises, the arm is lifted, the rock-shaft g' 
turns, and the arm 2 swings to 2', bringing 
the offsets against the pendulum, which thus 
receives its first impulse. The arm 2 is pro 
vided with a counterbalance T, which re 
stores it to place in its upright position. 
The rock-shaft g' is supported in suitable 

boxes on the bars U U, or in any other suit 
able way. V, Fig. 14, is a table or platform, 
attached to the bar U' which serves to re 
ceive the rods '', and also to limit the return 
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movement of the arm r, aud consequently 
the movement of the starter arm 2. The 
movement in the opposite direction is limited 
by the weight T coming against one of the 
cross-bars of the frame, as indicated by the 
dotted lines in Fig. 4. At its lower end the 
rod U is provided with a plate w, to which 
the guides v are attached, and to which the 
hook p is pivoted, at ac, Fig. 15. The hook 
is provided with a counterweight y' Fig. 15, 
and a pin or stop 2 serves to limit its move 
ment in either direction. The action of the 
hook p' in engaging as it descends with the 
arm , is represented by the dotted lines in 
Fig. 15. It will be understood that as the 
hook rises, the end of the arm r swings out 
of its engagement with it. 
To recapitulate the successive operations 

of my improved railway-signal; the lever A 
is swung towards A" by the passing train. 
This movement transmitted through the arm 
d", e", and rod h compresses the spring P. 
This movement also allows the spring Q to 
expand, acting through the arms', rock-shaft 
O, and the connections between the rock 
shaft and the rod m'. The expansion of the 
spring Q compresses the spring N, raises the 
rodt, the hook it', and allows the weight q to 
shift the disk from white to red, such move 
ment raising the rod t and fully engaging the 
hooks u, and u?. The upward movement of the 
rod t also swings the arm band engages the 
pawl c' with the ratchet wheel S, so that the 
spring N drives the clock during its expansion, 
and the upward movement of the rodt operates 
the clock-starter, by swinging the arm 2 into 
the path of the pendulum), or into the path of 
a pin or projection on a balance-wheel, if the 
latter be used instead of the pendulum. The 
operating lever may also be placed close to 
the rail, so as to be actuated by that portion 
of the flange of the wheel which projects be 
yond the rail. I have used this construction 
for a considerable period of time with per 
fectly satisfactory results. In this case, the 
signal is operated by the front wheel of the 
locomotive, -the other wheels of the train 
simply depressing the lever without affecting 
the signal mechanism. In this case the lever 
may be inclined slightly in the direction in 
which the train passes, or its upper end is 
beveled, to facilitate the impact of the wheel. 
The arm may also be beveled on the opposite 
side, to provide for the case when the train 
backs up. 

I claim 
1. In a railway signal, a clock operated by a 

spring, a Spring arranged to be compressed 
by a passing train, a rotating signal-disk, a 
weight or spring to actuate the disk, and a 
jointed or sliding connection between the 
clock and the disk, substantially as described. 

2. The combination, in a railway signal, of 
the clock-work D, its operating spring N, ar 
ranged to be compressed by a passing train, 
the signal-disk C, and the jointed or sliding 
connection t t between the clock and the 
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shaft of the signal disk, substantially as de 
Scribed. - 

8. The combination, in a railway-signal of 
the clock-mechanism D, its operating spring 
N, arranged to be compressed by a passing 
train, the signal disk C, a weight or spring 
for actuating the same, and the jointed or slid 
ing connection it between the clock and the 
shaft of the signal disk, substantially as de 
scribed. 

4. The combination, in a railway signal, of 
the clock mechanism D, its operating spring 
N, arranged to be compressed by a passing 
train, the signal disk C, a weight or spring 
for actuating the same, and the connecting 
rods it provided with interlocking hooks i. 
'u', substantially as described. 

5. The combination in a railway signal of 
the clock. Work operated by a spring, the 
Spring arranged to be compressed by a pass 
ing train, a rotating signal disk, a weight or 
Spring to actuate the disk, a jointed or slid 
ing. Connection between the clock and the 
disk, and a clock-starting device operated by 
the mechanism which actuates the disk, sub 
stantially as described. 

6. The combination, in a railway signal, of 
the clock work operated by a spring, the 
Spring arranged to be compressed by a pass 
ing train, a rotating signal disk, a weight or 
Spring for actuating said disk, a jointed or 
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sliding connection, as it, between the clock 
and the disk, a clock-starter 2, and a connec 
tion, as U, between the clock-starter and the 
mechanism which operates the disk, substan 
tially as described. 

7. The combination, in a railway signal, of 
the clock Work, a spring for operating the 
same arranged to be compressed by a passing 
train, a rotating signal disk, a weight or 
spring for actuating said disk, a jointed or 
sliding connection it between the clock and 
the disk, a pivoted clock starting arm 2, the 
rod U attached to connection t, and having 
hook p, adapted to engage with and operate 
the clock-starting arm, substantially as de 
Scribed. - 

8. The combination, with the intermittent 
ly-running clock-Work of a railway signal, of 
a movable signal and mechanism for operat 
ing the same, the clock starter, as 2, arranged 
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to be operated from the signal moving mech 
anism by a connection provided with a hook 
adapted to engage with the clock-starter, sub 
stantially as described. W 

9. In a railway-signal, a clock movement, a 
spring to operate it, a spring adapted to be 
compressed by a passing train, an intermedi 
ate spring stronger than the first named, and 
adapted to act against it, and to act with that 
compressed by the train, whereby said inter 
mediate spring cooperates with the train and 
compresses the clock-spring, and an operat 

ing lever, arranged to move in one direction 
to operate the signal, and in the opposite di- 65 
rection without operating the signal, substan 
tially as described. 

10. The combination, with the clock move 
ment and movable disk of a railway signal, 
of the operating lever A, the springs PQ and 
N, suitable connecting mechanism, and the 
spring R, which permits the reverse motion 
of the operating lever, substantially as de 
Scribed. 

11. The combination, with the clock-move 
ment and movable disk of a railway signal, 
of the operating lever A, spring P, levers d' 
and e', and spring R and lever U", substan 
tially as described. 

12. The combination, with the clock move 
ment and movable disk of a railway signal, 
of the springs P, Q and N, the tubes K and 
L, and the spring R and inclosing tube M, 
substantially as described. - 

13. The combination, in a railway signal, of 
the clock-movement and its operating Spring 
N the stronger spring Q, the spring R, Oper 
ating lever A, and connection F, provided 
with universal joint, G, substantially as de 
Scribed. 

14. The combination, in a railway signal 
with the clock movement, and its operating 
spring N, the stronger spring Q, the spring R, 
operating lever A, connection F, tube E in 
closing the connection, and the universal 
joint G, substantially as described. 

15. The combination, in a railway signal, of 
the clock mechanism D, its operating spring 
N, arranged to be compressed by a passing 
train, the signal disk C, a weight or spring 
for actuating the same, the jointed or sliding 
connection t i° between the clock and the 
shaft of the signal disk, and means, as S, for 
adjusting the length of the connection, Sub 
stantially as described. 

16. The combination in a railway time-sig 
nal, of a clock-mechanism, a spring for Oper 
ating the same arranged to be compressed by 
a passing train, a movable arm operated by 
the train and devices for transmitting the 
movement of the arm to the clock-mechan 
ism, the revolving disk regulated by the said 
clock-mechanism and provided on its face 
with two different colors separated by a dia 
metric line, and a fixed semicircular cover 
which permanently conceals one-half of the 
said disk, whereby the lapse of time is indi 
cated by the progressive increase of the an 
gle between the diametric line separating the 
different colors on the disk and the edge of 
the fixed cover, substantially as described. 

ANGUS C. GORDON. 
Witnesses: 

GEO. B. SELDEN, 
C. G. CRANNELL. 

7 o 

go 

95 

do 

Io5 

O 

II5 

  


