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NITED STATES P

 FRANK C. STEVENS AND JAMES DONOVAN, OF LOWELL, MASSACIIUSETTS,

- ments in Railway Block-Signals;
hereby declare the followmn tobe a full, clear,
and exact description of the mvenmon 5110]1_
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RAILWAY BLOCK-SIGNAL.

- SPECIFICATION formmg p&rt of Letters Patent No. 558,858, dated April 21, 1896

Applmmtwn filed Augugt 20, 1895, Serml I‘Tﬂ 559,902,

To all whomy it may concern: |
Be it known that we, FRANK C. STE

LVENS

“and JAMES DONOVAN, mtlzens, of the United
States, residing at Lowell in the county of

Middlesex and State of Vlassachusetts have
invented certain new and useful Impr ove-

and we do

as will enable others skilled in the alt to

whichit appertains tomake and use the same.
Our invention relates to improvements in

railway-signal-operating devices for use with

‘block systems, and the invention consists of

the combination with signal-setting devices
acdlapted to be actuated by the passing train,

~an electric lock adapted to release said de-
vices when the train passes from the block,

and means for retarding the action of said de-
vices for a predeter mmed time after bemn*

- released by said lock.

1t also consists of certain other novel CON-

St1 uctions, combinations, and arrangements
of parts, all of which will be hereinafter more

particularly set forth and claimed.

In the accompanying drawings, forming

| part of this specification, Figure 1 1ep1ese11ts
“a side elevation of the devmes embodying our:

invention. FKig. 2 represents anend elevation

30

35

‘represents a detail central vertical section
through the lock mechanism. -

40

of the same, ShOWlI]O‘ the operating-lever

placed in proximityto arail. Fig. 3 represents

acentral vertical section throu ﬂ'h said devices.

Kig. 4 represents a side elevatmn partly in
,seetlon taken on the side opposite ‘from that

shown 1 1]1 Fig. 1 and showing the electric lock
and its 011116(313101:15 with the raills. Iig. 5

Kig. 6 repre-
sents a detail side elevation of the :-,-mzﬂlmry
weighted wheel and a portion of the casing.

Fig. 7 represents a detail top plan view of the
Ifig. 8 represents a detail side
elevation of the Slﬁ'n:zhl lever-supporting plate.
Fig. 9 represents a detail central vertical sec-
tion through the end of said signal-lever and
1tg spring-pin. Fig. 10 repr esents a detail side
elev.&tlon of the main weighted wheel, and
Fig. 11 represents a detail Sside elemtwn of
| the auxiliary weighted wheel. |
A in the drawin; os represents the casing for

Cr z‘mk shaft.

containing the smd signal-operating clevwes
B, the main welghted operating-wheel; C, the

(No model.)

on smd level G 18 1emoved

:.-L_uxiliary weighted operating-wheel; D, the

crank-shattcarryingsaid wheels; E, thesema-

phore- Opemtmﬂ lever, and K the 11q111c1 cyl-
inder.

The casing As preferably circular in form
and 1s provided with journal-boxes « ¢, in
which the crank-shaft D is journaled. . The
crank portion d of said shaft is provided with
a headed pin d'; on the rear projecting por-
tion of which is mounbed an antifriction-roller
?, which is adapted to engage the under side
of the pivoted lever E When s.:Lid crank-shaft
18 rotated and thus elevate the inner end of
said lever and set the semaphore, which is
connected tothe outerend, at ‘‘danger.” The
sal
casing A in any suitable manner. A vertical
p1tma,11 d® connects the said pin o’ with a piv-
oted lever G through the agency of an aper-
tured plate d* and is provided with a turn-
buckle ¢, by which it may be adjusted. This

plate is ]’wldly attached to the lower end of

the pitman ¢’ and is provided with a vertical

aperture, in which the end of the lever G has

d lever K is pivoted at the. 13011113 @' on the
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vertical play. The said lever G is pivotally

mounted on a bead ¢, formed in the bottom
of a chair ¢’, and is limited in its vertical
movements by a yoke ¢g°. = The forward end

of the said lever is plomded with a toe ¢,

which extends in proximity to one of the rails,
so as to be depressed by the treads of the
wheels of a passing train.

- Thewheel I3 is keyed orotherwise Stuta,bl} |

connected to the shaft D, so as to revolve
therewith, and 1S,Wewhted, as at b, and pro-
vided upon its periphery with a projection
0', which is adapted to be engaged by a pawl

'b*’f pivoted in the top of thecasing A. When

the shaft D is revolved by the depresswn of
the lever G, the weight b is lifted by the rev-
olution of said wheel D until the pawl 6 falls
behind the projection 0, which prevents the
weight again deseendmo when the pressure
This removal of
the pressure occurs after the passage of the
train, the inner end of the lever dropping in
the apeltule in the plate (* w:tth(mt mMoving
the rod d°. -

It is desirable to have the semaphore re-
main fully up to “danger” until the crank d
has returned to its 1owermost position and not

nmduall deseend a8 smd crank descends,
| Y
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T'o accomplish this object, the shaft D 18 pro-
vided with a plate I, bolted thereto and hav-
ing a segmental portion A and a beveled pin-
ouide 72/, and the inner end of the lever K 18
provided with a headed pin ¢, whose head 1s
mounted in a casing e’, a spiral spring e®in
said casing bearing against the head of said
pin and pressing it normally outward.

When the lever K is elevated by the crank-
shaft, the pin e travels first up the guide 7/
and then about the periphery of the seg-
mental portion, and thus said lever Ki1ssup-
ported independently of the support afforded
by the crank-shaft. When the crank-shaitt
revolves backward after being released from
the pawl 6°, which action will be hereinafter
described, the segmental portionsupportsthe
pin e until the crank portion of said shafi
reaches its lowest point, when the pin will
slide down the guide /' and be pushed into
its casing against the action of the spiral
spring, thus allowing the semaphore to drop
to *‘safety.”

The wheel C is loosely mounted upon the
shaft D beside the wheel B and is provided
with a weight ¢, a peripheral projection ¢,
and a trip ¢* for releasing or raising the pawl
b* from in front of the projection 0. The
projection ¢’ is connected to the piston-rod f
of the fluid-cylinder If. This cylinder is pro-
vided with the usual piston /' and is pivot-
ally mounted on the frame by means of trun-
nions /', so that it may assume different an-
gles. I'his action is mnecessary because of
the rigid connection of the piston with the
wheel C.

Yalve-chambers 7* f?are formed in the side
of said cylinder and communicate with the
same. T'hese chambers communicate with
each other through a pipe /%, and the cham-
ber /7 is provided with an adjustable screw-
valve 1>, wherebythe flow of the liquid from
one to the other side of the piston can be
regulated at will.

It will be seen from the aforegoing that the
movement of the wheel C in either direction
1s regulated by this fluid-eylinder, as the lig-
uld cannot pass from one side of the piston
to the other immediately because of the valve
7°, which governs said flow. T'he wheel Cis
also provided with a segmental rack ¢*, which
normally engages a spur-gear m, mounted on
the main shaft m' of the electric lock, and thus
locks said wheel from turning. Said lock
comprises a gear M, mounted on said shaft
m’ and meshing with a spur-gear m* on a
short shaft m?® This latter shaft also carries
a ratchet-wheel m* which is adapted to be
engaged by a pawl m’°, mounted on the arma-
ture m® of the relay m". Said relay is con-
nected to wires S &' 8% forming a closed cir-
cuit with one rail 'I' of the block. A battery
V 1s introduced in said circuit, and a nor-
mally dead wire 8° connects the wire S with
the opposite rail of the same block.

It will be seen from the aforegoing that the

wheel C 1s normally free to rotate because |

558,858

the pawl is held out of engagement with the
wheel m* by the relay connected to the closed
circuit. When the train enters the block,
the battery isshort-circuited through the wire

S3, and the car-trucks and the relay releases
the pawl, which engages the ratchet-wheel m*
and holds it stationary. When the train
passes from the block, the relay isagain actu-
ated by the closed circuit and releases the
ratchet-wheel m*, and thus allows the wheel
C to revolve by means of its weight ¢ descend-
ing. The said wheel 18 caused to revolve
very slowly by the resistance offered to such
revolution by the liquid in the eylinder I,
which isforced from one side of the piston to
the other by such movement. Assaid wheel
approaches the end of its travel the trip ¢?
raises the pawl 0° as before described, and
the superior weight on the wheel I3 causes
both wheels to revolve in the opposite direc-
tion, the wheel C being revolved by its pro-
jection ¢® engaging the projection &'. The
back movement of said wheels is also against
the resistance of the liquid in the cylinder If,
said liquid being forced in an opposite direc-
tion by said movement. When the wheel B
has reached the end of its backward revolu-
tion, the rack c¢*is again engaging the spur-
coear of the lock, and said wheel is thus held
in position for the next train. |

It will be seen from the atoregoing thatsome
time elapses after the train leaves the block
before the wheel B returns to its normal po-
sition and allows the semaphore to drop to
‘““‘safety,” and this time may be varied at will.

Having now described ourinvention, what
we claim as new, and desire to secure by lLet-
ters IPatent, 1s—

1. In a railway block-signal, the combina-
tion of signal-setting devices adapted to be

positively actuated by a passing train to set

the semaphore at ‘‘danger” and comprising
a crank-shaft, a weighted wheel fast thereon,
a locking-pawl for said wheel, a wheel
weighted in a less degree than the before-
mentioned wheel and loose on said shaft and
adapted to lift said pawl, devices connected
to the crank-shaft whereby 1t 1s actuated by
a passing train, and an electric lock for the
loosely-mounted wheel which is adapted to
release the same when the train passes from
the block and thus release the other weighted
wheel and allow the semaphore to return to
‘““safety,” substantially as described.

2. In a railway block-signal, the combina-
tion of signal-setfing devices adapted to be
positively actuated by a passing train to set
the semaphore at *““ danger” and comprising
a cranlk-shaft, a weighted wheel fast thereon
and provided with a radial projection, a lock-
ing-pawl adapted to engage said projection,
a wheel weighted in a less degree than the
before-mentioned wheel, and provided with
a projection for disengaging the locking-pawl
from the before-mentioned wheel whereby
the projection of said latter wheel is engaged
by the projection of the former wheel and
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said latter wheel thereby reset, means con- |

necting the crank-shaft with a semaphore,
demces connected to the erank-shaft whereby
1t 1s operated by a passing train, and an elec-
trie lock for one of the Wewhted wheels for
releasing the same when the train passes from
the block and allowing the semaphore to re-
turn to ‘*safety,” substantially as described.

3. In a railway block-signal, the combina-

tion of signal-setting devices adapted to be

- positively actuated by a passing train to set

'15

30

"

the semaphore at ““ danger” and comprising a
crank-shaft, a weighted Wheel passed thereon,

a locking - p&wl f01 said wheel, a wheel
wewhted in a less degree than the before-

menbmned wheel and 100% on sald shaft and -

ad@pted to lift said pawl, means for connect-
ing the crank-shaft with the semaphore, a
pwoted lever adapted to be operated by the
wheels of a passing train, and a pitman con-
necting said lever to said crank-shaft, and an
electric lock for the loosely- mounted wheel
which 1s adapted to release the same when
the train passes from the block, substantially
as described. |

4. In a raillway blf)(;l\.“ﬁ]”llﬂ;l the combmw

tion of signal-setting devwes adapted to be

pegltwely actuated b} & passing train to set
the semaphore at ““danger” and comprising
a crank-shaft, a Wewhted wheel fast thereon,
a locking - pa,wl for sald wheel, a wheel
weighted in a less degree than the before-
1'11@11‘(&0116(1 wheel and loose on said shaft and
adapted to lift said pawl, means connecting
the crank-shaft with the semaphore, dewces

connected to the crank-shaft whereby it is

~actuated by a passing train, an electric lock

40

for the loosely-mounted wheel, and a liquid-

cylinder retarding the action of said wheels
in both directions for a predetermined time
after being released from said lock, 5111)3L311~
lm]]y as degcnbed -

5. In a railway block-signal, the combina-
tion of signal-setting devices adapted to be
posmvely actuated by a passing train to set
the semaphore at ‘‘danger” and comprising
a crank-shaft, a Wewhted wheel fast thereon,
a locking - pawl for said wheel, a wheel
weighted in a less degree than the before-
mentioned wheel and loose on said shaft and

nected to the semaphore and adapted to be
operated by the crank-shaft, means forhold-
ing said pivoted leverin its elevated position
111dependent1y of said crank-shaft, and an
electrie lock for the loosely—mounted wheel

45
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adapted tolift said pawl, a pivoted lever con-

55

which is adapted to release the same when
the train passes from the block, substantially

as described.

6. In a railway block-signal, ‘the combina-
tion of signal-setting devices adapted to be
posﬂswely actuated by a passing train to set
the semaphore at ‘‘danger” and comprising

“a crank-shait, a weighted wheel fast thereon,
a locking - pawl f01 sald wheel, a Wheel -

welghted in a less degree than the before-
111eut1011ed wheel and loose on said shaft and
adapted to lift said pawl, means for connect-
ing the crank-shaft with a semaphore, a piv-
oted lever adapted to be operated by the
wheel of a passing train, a pitman connecting

said lever to the clank—shaft and a llqmd-
cylinder having connection with the loosely-
mounted Wheel whereby said wheels are re-
tarded in their movements in either direction

for a predetermined time after they are re-

leased by the lock, substantially as described.
- In testimony whel eof we hereunto affix our
swn&tm es 1n presence of two witnesses.

FRANK C. STEVENS.
JAMES DONOVAN.

\Vltnesses
J. H. S,,_.NETT
R. T. SMITH
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