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RAILWAY SIGNAL SYSTEM . 
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This invention has reference particularly 
to that class of railway signal systems where 
in a signal is actuated by or under control of 
a passing train. The actuated signal itself 

5 may be of any type or kind and perform any 
desired signaling service; but for the pur 
pose of explaining the present invention it 
may be assumed, but without limitation, that 
the signal is of the crossing signal type 

10 adapted to warn persons at crossings of the 
approach of trains. The invention is not 
concerned with the nature or details of the 
signal itself, but with the nature and char 
acteristics of a signal actuating or control i5 ling system. 
Although there are many minor objects 

and corresponding accomplishments of the 
invention, as will appear from the following 
detailed description, it may be said that gen 

20 erally the main object of the invention is to . 
provide a signal system that is simple in con 
struction and operation, not liable to disor 
der and therefore trustworthy and sure in 
action, in which the parts, that are directly 

25 actuated from the rail by the weight of a 
passing train, are mechanical in their nature 
and are simple and rugged in construction 
and in which the electrical parts of the sys 
tem can be removed from the track. In my 

30 system the parts located at or upon the track 
and at or near the ground are purely mechan 
ical in their nature and of such a construc 
tion that water, mud, etc., cannot interfere - - - its preferred form there is a rotative shaft 14 with their action. These mechanical parts 

35 actuate the electrical parts of the system 
which may be (but not necessarily) located 
at an elevation above the ground and can 
therefore be protected effectively enough 
that high voltage, such as is used on trolley 

40 lines, may be used in the electric circuits. 
The invention also contemplates improved. 

forms of track instruments and relays, as 
will appear hereinafter. . . 
The accompanying drawings show typical 

45 forms of the various elements that go to 
make up the system; but it will be under 
stood that these are merely illustrative of my 
invention and not necessarily limitative 
thereof as to detail. The accompanying 

50 drawings also show one simple and typical 

circuiting arrangement for a simple cross 
ing signal installation; but it will be readily 
understood by those skilled in the signal art 
that the system may be utilized in many vari 
ous arrangements to suit different situations. 

Referring now to the drawings: 
Fig. 1 is a diagram illustrating a typical 

system arrangement; 
Fig. 2 is a plan of the release relay; 
Fig. 3 is an enlarged detail section on line 

3-3 of Fig. 2; 
Fig. 4 is an enlarged detailed section on 

line 4 of Fig. 2; 
Fig. 5 is a plan of the actuating relay: 
Fig. 6 is a vertical cross section showing 

the track instrument; and 
Fig. 7 is a section online 7-7 of Fig. 6. 
Referring first to Figs. 6 and 7 I first ex 

plain the trackinstrumentinits now preferred 
form. In Fig. 6 the numeral 10 may designate 
the track rail, the usual rail supporting ties 
or sleepers being indicated at 11. The track 
instrument will preferably be set in a suit 
able box or other casing 12 mounted upon a 
foundation 13 which is independent of the 
rail supports 11; so that when the rail is de 
pressed by the weight of a passing train the 
track instrument will not be correspondingly 
depressed. It is the relative motion between 
the rail and the track instrument that Imake 
use of in my system for actuating the control 
relays. 
Within the box of the track instrument in 

mounted in a suitable bearing, as for instance 
a bearing 15 formed in one side of box 12. 
The outer end of this shaft has a rail engag 
ing arm 16, the end of this arm being notched 
as shown at 17, or otherwise suitably, so as to 
engage the upper and lower surfaces of the 
rail flange and thus to cause vertical swing 
ing movement of arm 16 with the vertical 
movement of the rail. When the rail is de 
pressed the arm.16 swings around in the di 
rection indicated by the arrow in Fig. 6 and 
turns shaft 14 in that direction. Mounted on 
shaft 14 and turning with it are two plates 
18 and 19. Between these two plates there 
are two friction disks 20 and between the two 
friction disks lies the hub 21 of a depending 
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arm 22 whose lower end 22a presses against 
the lower end 23a of lever 23 pivoted at 24. 
Pivot 24 may preferably be located near the 
lower end of lever 23, so that a relatively 
short swinging movement of arm 22 will 
cause a relatively larger movement of the up 
er end of lever 23. From an inspection of 
E. 6 it will be seen that downward move 
ment of rail 10 and corresponding movement 
of arms 16 and lever 22 will cause movement 
of the upper end of lever 23 towards the left 
in Fig. 6, the limit of that movement occur 

5 

20 

ring when lever 22 brings up against stop 21b. 
Friction plate 19 is pressed toward friction. 

plate 18 by the spring 25 adjustable by nut 
26; so that the friction pressure on hub 21 is 
adjustable. Arm 22 is thus frictionally rota 
tively connected with arm 16; and the fric 
tion is adjusted at such pressure that it is 
sufficient to move arm 22 against the resist 
ance of the apparatus parts which are con 
nected to and operated by lever 23; but the 
friction at hub 21 is insufficient to cause fur 
ther movement of arm 22 when arm 22 brings 
up against stop 21b. For instance when rail . 
10 is moved down by the weight of a passing 
train the action will be to move lever 23 to the 
left in Fig. 6. The parts are so designed and 

22 up against stop 21b: so that, after arm 22 
has gone through its fill motion, further de 
pression of the rail will cause a slippage of 

s 
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the friction joint. On the back travel-the 
upward movement of rail 10 and the move 
ment of arm 22 toward the left in Fig. 6 
the arm 22 will then always bring up against 
stop 30 and the friction will again slip to al 
low arm 16 to move on up with the rail. Stop 
30 thus limits the normal position of arm 22 
and also the normal position of lever 23; and 
the amount of movement possible to arm 22 
is the movement from the position shown in 
Fig.6 to a position where it brings up against 
stop 21b. The arm 22 and lever 23 being thus 
be moved through definite movements by the 
depression of rail 10, the friction taking care 
of the over movement of rail10. Also, as will 
how readily be seen, the frictional slippage 
takes care of any gradual or permanent 
or due to tamping up. 
Connected with the upper end of lever 23 

there is a mechanical connection element pref 
erably in the form of a Bowden wire 31 which 
extends to the relay for causing its actuation, the relay being 
wire. - - - 

The starting or initial actuating relay is 
shown in Fig. 5 and designated as a whole by 
the letter R. It consists essentially in a snap 
aetion Switch which may be formed in the 
simple manner shown. A pivot arm 35 is ad 
justably connected to the Bowden wire 31. 

actuated by a pull upon the 
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A turnbuckle 36 may be used for adjustment. 
An adjustable spring 37 holds arm 35 in its 
normal position, the position shown in Fig. 5. 
A pivoted switch arm 38 is connected to arm 
35 through the medium of a spring 39; the 
relative positions of the two arms being Such 
that when arm 35 is in its normal position the 
tension of the spring 39 will hold switch arm 
38 in its illustrated normal position against 
the stop 40. Movement of arm 35 in the di 
rection indicated by the arrow, caused by a 

0 

pull upon Bowden wire 31, will, after a cer 
tain amount of movement of arm 35, Snap 
switch arm 38 over against the adjustable con 
tact 41. Arm 35 will remain in the second 
mentioned position just so long as the pull is 
continued to be exerted on wire 31-just So 
long as the trackinstrument remains actuated 
by a depression of the rail. As soon as the 
rail rises and the pull on wire 31 ceases, spring 
3 will pull the parts back to their normal po 
sitions, causing switch arm 38 to break con 
tact with the contact 41 and to go back to its 
normal position as shown in Fig. 5. So far as 
the operation of my system is concerned the 

... engagement of switch arm 38 with contact 41 
may be either momentary or of some dura 

-- tion, as Will be understood from what follows. proportioned that the minimum rail depres 
30, Sion will always be sufficient to move arm The release relay is shown in Fig. 2. A 

pivoted switch arm 45 is adapted to Swing be 
tween two positions in which it contacts with 
either of the adjustable contacts 46 and 47. 
Tension spring 48 connects switch arm, 45 
with a slider 49 which is shown in detail in 
Fig. 3. This slider is mounted on a slide bar 
50 and may preferably be constructed as 
shown in Fig. 3. A block of insulating mate 
rial 51 rests on slide bar 50 and has a strap 
52 which passes around the bar. A spring 
attachment plate 53 is mounted on the upper 
side of block 51, spring 48 being attached to 
this plate. Slider 49, so constructed, is slid 
able upon and with reference to slide bar 50: 
but the tension of spring 48 tends at all times 

a e o to bind the slider 49 on bar 50 so that when limited in their movements, they will always bar 50 is moved the slider will nuove with the 
bar, although the slider can be moved on the 
bar without the bar moving at all. 

Slide bar 50 is pivotally connected at 55 at 
one end to one arm 56 of a bell crank lever 57, 

- the other arm 58 of which is pulled to its nor change of position of rail 10, due to settling mal position by a spring 59. The Bowden 
wire 31 is connected to arm 58 through the me 
dium of the adjusting turn-buckle 60. Also 
arm 58 has a dash pot 61 connected to it, the 
dash pot acting to allow relatively free move 
ment of arm 58 in the direction indicated by 
the arrows, but retarding movement of the 
arm and of bell crank lever 57 in the opposite 
direction. . . . . . . . 
All the parts so far described are mounted 

upon a suitable base or in a suitable box or 
other enclosure 62 so as to be protected from 
Weather. Also mounted within the enclosure 
is a Solenoid magnet 63 which when energized 
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tance to the left of the crossing. 
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draws a core 64 towards the left in Fig. 2. On 
the end of this core there is a finger 65, which 
will engage slider 53 to move it to the left 
when solenoid 63 is energized. The parts 66 
merely form a guide for the slider. 
The left hand end of slide bar 50 may be 

movably supported in any suitable manner 
so that it may be moved longitudinally by 
the swinging of lever arm 56. For instance 
it may slide more or less freely between two 
pins or rollers 67 and between upper and 
lower guide blocks 68 and 69, as shown in 
detail in Fig. 4; this form of mounting al 
lowing freedom for the slight oscillation of 
the pivot end at 55. - - - Referring now more particularly to Fig.1 
I here illustrate diagrammatically a rail 
road track T with its rails R. In a typical 
C may be used. For instance supposing that 
the direction of train travel is towards the 
left in Fig. 1, one track instrument C will 
be located to the right at a suitable distance 
from the crossing and another track instru 
ment C-1 will be located at a suitable dis 

When a 
train approaches the crossing from the right 
it depresses the rail at track instrument C 
and actuates that instrument to pull upon 
the wire 31 and to actuate the relay R in the 
manner before described. Switch arm 38 of 
this relay is connected by wire 70 to ground 
as illustrated. From contact 41 a wire 71 
connects to one side of sole:noid 63 of release 
relay R-1, the other side of the solenoid 
being connected by wire 72 to one side of 
signal S. The other side of signal S is con 
nected by wire 73 to the current supply wire 
74, which wire connects directly into contact 
46 of relay R-1. It will be understood that 
in describing the circuits in this system I 
am assuming the current is being used from 
a trolley circuit; and that therefore in this 
specific illustration one side of the circuit 
will come from the trolley wire or trolley 
feed system while the other side of the circuit 
will be formed by ground. In other installa 
tions both sides of the feed circuit in my sys 
tem may be formed by wires or other con 
ductors. - - 

The other contact 47 of relay R-1 is con 
nected by wire 75 to ground, switch arm 45 
9. relay R-1 is connected by wire 76 to wire 
2. . . 
When the relay switch at R is closed, sole 

noid 63 is then energized in a circuit as foll 
lows: from wire 74through contact 46, switch 
arm 45, wire 76, wire 2, solenoid 63, wire 

(3.5 

71, contact 41, switch arm 38 and Wire 70 
to ground. This energization causes the 
Solenoid to move slider 49 towards the left 
far enough that the spring 48 acts to snap 
switch arm 45 over to engagement with con 
tact 47. Immediately this occurs current 
then flows from wire 74through wire 73 to 

3 
and through the signal S, thence through 
wire 72, wire 76, switch arm 45, contact 47 
and wire 75 to ground. If in the meantime 
relay R has not gone back to normal posi 
tion current will continue to flow also 
through wire 72 and through solenoid 63 and 
on to ground through relay R. But as soon 
as relay R goes back to its normal posi 
tion, which it does as soon as the rail at 
track instrument Crises (as soon as the train 
has passed that point) then current through 
the solenoid 63 is cut off; but the switch arm 
45 of relay R-1 remains in its position in 
engagement with contact 47 until track in 
strument C-1 is actuated by depression of 
the rail. at its location. When the head end 
of the train reaches the location of track in 
strument C-1 and the rail there is depressed, 
that track instrument operates to pull upon 
its Bowden wire 31 and move bell cranklever 
57 in the direction indicated by the arrows in 
Fig. 2. This movement of the bell cranklever 
moves the slide bar 50 toward the left through 
slider 49. Slider 49 has been moved up 
against block 68 by the action of the solenoid 
and can move no further to the left. Conse 
quently when slide bar 50 is moved to the 
left it moves through slider 49. The parts 
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having been moved to the described position, 
they remain in that position until after the 
last truck of the train has passed the loca 
tion of the track instrument C-1, when the 
parts are slowly returned to their normal po 
sition by the action of spring 59-dash pot 
61 regulating the speed of this return. The 
useful function of dash pot 61 is to prevent 
the return of the parts of relay R-1 to nor 
mal position immediately after a truck has 
passed over the location of track instrument 
C-1, thus keeping the relay R-1 in its actu 
ated position during the intervals between 
the passage of successive trucks over the lo 
cation of track instrument C-1, and pre 
venting a multiplicity of successive actua 
tions of relay R-1 by the passage of succes 
sive trucks. When the last truck has passed 
over the location of track instrument C-1, 
then Spring 59 moves the parts of relay R-1 
back to the normal position shown in Fig. 2, 
Snapping the Switch arm 45 back to its nor 
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mal position and cutting off current from 
signal S. - . - 

If it is desired to prevent the actuation of 
the signal system by a train traveling in the 
opposite direction on track T (for instance 
toward the right in Fig. 1) then a third 
track instrument. C-2 may be installed at a 
suitable distance to the left of track instru 
ment C. This track instrument C-2 will be, 
in structure and operation, the same as the 
track instrument before described. Its Bow 
den wire 3ia will extend to the track instru 
ment C and there connect with an arm 80 piv 
oted at 81 and engaging the friction plate 
19 in such a manner that a pull upon wire 30 
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31a will cause friction plate 19 to be moved 
back against the pressure of spring 25 and 
relieve the frictional pressure of disks 20 
upon hub 21 of arm 22. The track instru 
ment C -2 being located a proper distance to 
the left of trackinstrument C.if a train should 
travel toward the right upon track T, it 
would first depress the rail at the location of 
track instrument C-2 and exert a pull upon 
wire 31a, to relieve the friction of trackin 
strument C. Then as the first truck of that 
train proceeds onward toward track instru 
ment C, and as the rail at the location of C 
is being depressed, the rail at the location of 
C-2 will remain depressed to some extent, 
depression of the rail at the location of C. 
will not act to operate the arm 22 of track 
instrument C and therefore will not act to 
actuate relay R. This provision prevents any 
train which is traveling in such a direction 
that it passes track instrument Cafter pass 
ing track instrument C-1 from setting the 
signal system into 
action. 
I have given a specific description of my 

now preferred form of system and devices; 
but it will be understood that many varia 
tions, in detail and in arrangement, may be 
made without exceeding the invention. 
Other detail designs, forms of parts, etc., will 
readily occur to those skilled in the art; for 
instance the forms and arrangements of the 
lever arms, and the engagement or connec 
tion of arm 16 with the rail, which may be 
effected in any suitable manner. Likewise 
the relative arrangements of the elements of 
the system may be varied to suit any given 
requirements. Although I have particularly 
mentioned the fact that the relays may be 
situated at a distance from the track instru 
ment, they are not necessarily so placed. 
They may be placed close to their respective 
track instruments or even in the same box 
with them, eliminating the necessity of a long 
Bowden wire or other mechanical connection. 
If the Bowden wire is thus made short 
enough, or other short mechanical connec 
tion be used, it becomes an element through 
which a push can be communicated as well 
as a pull. In that case, the operative connec 
tion 31 to lever 57 of relay R1 will, when the 
track at C1 is depressed, move the lever to 
actuated position, and then move it slowly 
back to normal position as the rail rises after 

5. 5 
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a train has passed. In that case the dash 
pot 61 and spring 59 might be dispensed 
with. - 

I claim: . 
1. A railway signal system adapted to be 

actuated by rail depression, embodying two 
track instruments adapted to be mechanically 
actuated by local rail depression, an initial 
actuating relay mechanically connected with 
one instrument and comprising a switch, an 
other relay mechanically connected with the 

action and leaving it in 
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other instrument and comprising a switch, 
inechanical switch operating means actuated 
from said instrument, and electro-magnetic 
SWitch Operating means; a signal, and cir 
Clits by which the electro-magnetic means is 
energized through the switch of the first 
neiationed relay and the signal is energized 
through the switch of the second mentioned 
relay. -- 

2. A railway signal system adapted to be 
actuated by rail depression, embodying two 
track instruments adapted to be mechanically 
actuated by local rail depression, an initial 
actuating relay mechanically connected with 
one instrument and comprising a snap-action 
switch, another relay mechanism comprising 
a snap-action switch, a slider whose move 
ment actuates the switch, electro-magnetic 
in eans for moving the slider in one direction, 
mechanical means for moving the slider in 
the opposite direction, said mechanical means 
being mechanically connected with the other 
track instrument: a signal, and circuits lead 
iing through the first mentioned switch, the 
electro-magnetic means and the signal, and 
through the second mentioned switch and the 
signal. - - 

3. In a signal system, the combination of 
two track instruments, each having a frame 
adapted to be supported independently of a 
rail, an actuating arm movable on the frame 
and connectible with the rail, an actuated 
arm yieldingly connected with the actuating 
arm and having a limited movement with re 
spect to the frame, means provided on One of 
the instruments for releasing the yielding 
connection between its actuating and actu 
ated arms, and the actuated arm of the other 
instrument being connected to said means to 
cause its release. 

4. In a signal system, a relay device en 
bodying a double throw switch with a pivot 
ed switch arm, a slide bar adapted to move 
in a direction transverse of the switch arm, 
a slider on the slide bar and movable on 
and with relation thereto, a spring connect 
ing the slider with the switch arm, means 
for actuating the slide bar, and independent 
means for moving the slider on and with 
relation to the slide bar. - 

5. In a signal system, a relay device em 
bodying a double-throw switch with a pivot 
ed switch arm, a slide bar adapted to move 
in a direction transverse of the Switch arm, 
a slider on the slide bar and movable on and 
with relation thereto, a spring connecting 
the slider with the switch arm, mechanical 
means for moving the slide bar, and electro 
magnetic means for moving the slider inde 
pendently of the slide bar. 

6. In a signal system, a relay device em 
bodying a double-throw switch with a pivot 
ed switch arm, a slide bar adapted to move 
in a direction transverse of the switch arm. 
a slider on the slide bar and movable on 
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and with relation thereto, a spring connect 
ing the slider with the switch arm, mechani 
cal means for moving the slide bar, and elec 
tro-magnetic means for moving the slider 
independently of the slide bar, said means 
embodying a pivoted lever moved in One di 
rection by a spring, and a dash pot allow 
ing free movement of the lever in the other 
direction but retarding the movement of the 
lever by the spring. 

7. In a railway system, a track instrument 
comprising a frame adapted to be supported 
independently of a rail, an actuating arm. 
movable on the frame and connectible with 
the rail, an actuated arm yieldingly con 
nected with the actuating arm and having a 
limited movement with respect to the frame, 
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and automatic means for releasing the yield 
ing connection between the actuating and 
actuated arms. 

8. A railway system adapted to be actu 
ated by rail depression, embodying a track 
instrument adapted to be mechanically actu 
ated by local rail depression, an initial actu 
ating relay mechanically connected with said 
instrument and comprising a SWitch, another 
relay comprising a switch, electro-magnetic 
switch operating means for said last men 
tioned relay, a signal, and circuits by which 
the electro-magnetic means is energized 
through the switch of the first mentioned re 
lay and the signal is energized through the 
second mentioned relay. 

9. A railway system adapted to be actu 
ated by rail depression, embodying a track 
instrument adapted to be mechanically actu 
ated by local rail depression, an initial actus 
ating relay mechanically connected with said 
instrument and comprising a Switch, another 
relay comprising a Switch, electro-magnetic 
switch operating means for said last men 
tioned relay, a signal, circuits by which the 
electro-magnetic means is energized through 
the switch of the first mentioned relay and - 
the signal is energized through the second 
mentioned relay and automatic means for 
actuating the switch of the second mentioned 
relay to de-energize the signal. 
In witness that I claim the foregoing 

have hereunto subscribed by name this 14th 
day of June 1927. 

SAMUEL E. MCFARLAND. 


