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To all whom it may concern:
Be it known that I, Wirriam C. SAYRS, a citi-

zen of the United States residing at Wilming-

ton, in the county of Clinton and State of

Ohlo, have invented certain new and useful Im-

provements in Automatic Raillway-Switches;
and I do hereby declare the following to be a

full, clear, and exact description of the inven-

tion, such as will enable others skilled in the

art to which it appertains to make and use the

~Ssalne.

My invention relates partwular]y to that

class of railroad-switches which are automat-
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“ing much loss of life, limb, and property.

ically opened or closed by the moving train
at the will of the engineer. Automatic

switches of this character are greatly advan-

tageous over those of ordinary construction,

for with the switches now In general use when .

it is desired to side track a train-it becomes

necessary to stop the train, send a man ahead

to open the switch, start the train again, and
carry 1t onto the side track, and then close the

switch. All of this requires time and a waste
of power both 1n overcoming the momentum

of the train in order to stop and 1n overcom-
ing the inertia of the heavy train at rest in
order to move it onto the side track. Again,

it often happens that a switch either care--
lessly or maliciously left open throws a fast

or through train onto a siding, thereby caus-

On the other hand, such disadvantages are
overcome with automatic train - operated

~ switches, for the engineer can at will either
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open or close the switch without stopping or

changing the speed of the train.

The pI‘lI]ClpELl object of the invention is to
produce an improved automatic switch of the
ab‘ove—noted" character with simple and effh-
cient operating mechanism and means carried

by the moving engine or train adapted to ac-

tuate said mechanism, whereby the engineer
can from his cab either open the switch with-
out stopping the train or even reducing the

~speed, except to the extent necessary to stop-
at the desired place, or in case of a through
‘traln insure that all switches are closed a,nd
Jocked in advance. -

The invention will first be described with |

reference to the accompanying drawings,
which are to be taken as a part.of this speci--

fication, and will then be pointed out more
‘partlcularly in the annexed claims.

In the said drawings, Figure 1 1s a plan
view of a switch embodwng my invention,
with the actuating devite which is attached 50

the train shown dlaﬂ‘rammatlcally in dotted
9 is a vertieal section on line 2 2,

lines. Fig. 2
Kio. 1. FIO’ 318 a Vertlcal section on line 3
3, Fig. 1, enlam’ed -Fig. 4 1s a detail plan
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view of a portion of the switch-point operat-

ing and locking mechanism. Fig. 5 shows a
modification of the mechanism of F ig. 4. Fig.

6 is a perspective view of the actuating deviee
carried by the engine or train. Fig. 7 shows,

on an enlarged scale, a modification of said

actuating dewce |

RBfBI‘I‘lIlG' by. numerals and letters to the
mechamsm illustrated, 1 indicates the main
track, 2 the side track, and 3 the two movable

sw1toh—p01nts which are rigidly connected and
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directly operated by rod or switch-bar4. Piv-

otally connected to the switch-bar 4 is a pit-

man 5, which extends beyond the side of the

track, where it is connected to a crank upon

therewith a pinion 7. The shaft 6, with its

pinion 7, may be mounted in a- bracket 8,
which 1s shown. attached to one of the cr’oss— -
ties.
ing in opposite directions thereirom and par-
allel with the main-track rail is an Operatmcr- "'
rod 9, which may be slidably mounted in
' _blackets 10. A rack 11, consisting,
ably, of one-half as 'many teeth as the pinion

Tangential to the pinion 7 and extend-

7, 1s formed on the side of the rod 9 in prox-

imity to the pinion, so that movement of the
“rack past the pinion will impart half a revo-
Tlution thereto, thereby either opening or clos-

ing the switch, according to the dlrectlon of

.movement of the rack.

75
a Vertmally dlsposed shaft 6, having rigid

806

prefer--

90

The arrangement 1s prefera,bly such that .
when ther ack moves past the pinion the crank -

on shaft 6 is left on a dead-center with re-
95

whether-open or closed. thus becomes eﬂ’ect—":___‘; _

However as the movement '

t
.

of a train alonc-' the track at this point might "

spect to the pitman 5, so that the switch,

ively locked.
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possibly jar the switch out of position after
having been properly set 1 provide positive
means for automatically locking it either open
or closed, as the case may be. To accomplish

5 this, I provide a member 12, consisting sub-
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- 1 will now describe.
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stantially of an oblong plate 13, provided
with an arm or extension 14. The arm 14 1s
connected to the switch-bar 4, so that any
movement of said switch-bar will impart a
corresponding movement to the member 12.
Said member 12 1s also provided with a slot
to accommodate the shaft 6, which shaft and

slot serves the purpose of guiding the mem-

ber or keeping it from having any lateral
movement.
two slots or notches 15 and 16, cut in its op-
posite edges, which are alternately engaged

by the opposite internal edges or end walls

17 of a slotted plate 18, carried under the
operating -rod 9 and through which said
plate projects. It will be seen by reference
to the drawings that *any movement of the
operating-rod 9 in the direction of the arrow
will first disengage the plate 18 from the slot
15.. Further movement of the rod will im-
part half a revolution to the pinion 7, there-
by closing the switch and shifting the plate
13 until the slot 16 1sin line with the plate
18. The balance of the movement of the rod
will throw the plate 18 into the slot 16, se-
curely locking it. On opposite throw of the
operating-rod 9 the reverse actions of unlock-
ing, opening the switch, and locking occur.
Without departing from ‘the scope of my in-
vention I may employ in place of the rack 11
and ‘pinion 7 other constructions for shifting
the switch-points—for ex&mple, construc-
tion such as represented in Fig. 5 and which
Instead of the pinion
T a disk 20 is shown on the shaft 6, having
two radial arms 21 and 22, adapted t6 be en-

caged alternately by an antifriction - roller

19 on therod -9 and disposed at such a-dis-
tance apalt as to impart the proper amount
of motion to a crank-arm 23, to the outer end
of which is connected the pltman ‘5, which in

turn is connected to the bar 4, as prevmusly.

described. A plate 24, substantlally like the
plate 13, is similarly located and serves a like

| _purpose

‘The operating-rod 9 extends 1 a considerable
distance—say, one hundred feet or more—each
side of the rack, and its opposite ends are
connected to sw:[tch-stands or operating mech-

anisms which are_similar in construction and
‘operation, wherefore a description of one will
Each end of said rod 9 is
connected toalever 25, rigidly affixed toa verti-

suffice for both.

cally -disposed rock- sha,ft 26, journaled in a
bracket. 27, preferably %ecured to the end

of a cross-tle which may be made somewhat
Jonger than usual for this purpose.’

- .1s preferably connected to the rod by asuitable

“pin-and-slot or sliding - pivot connection to

The plate 13 1s provided with

Said lever

754,392

permit travel or reciprocation of the bar in a
straight line when it is shifted by turning of
the lever. Uwon said rock-shaft 26 above the
lever 25 are rigidly aflixed two arms 28 and

29, one a little above the other and disposed,-

pretel ably, at equal angles each side of the
lever 25 a.nd at such an angle from each other
that when one 1s thrown back to its farthest
distance from the track the other will remain
on the opposite side of a line running at right
angles from the main track through the axis
of the rock-shaft 26. The outer ends of arms
28 29 carry antifriction-rollers, with which
an actuating-bar longitudinally disposed along
the side of the engine or train contacts to turn

' the rock-shaft.

The actuating-bar 30 is horlzontal,. but set
at a slight angle to the track, with its for-
ward end nearer thereto, so that as the train
advances said bar will shove the innermost

‘arm outward by contact with its roller, there-

by operating the switch through the mechan-

1sm hereinbefore described. It will now be

seen that the reason for placing the arm 28
below the arm 29 is so that either one or the

other may as 1t swings inward clear the bar

30. The bar is-suitably attached to the out-
side of the engine and preferably extends
along the entire length of the engine and ten-
der, while for a very fast train it may also
extend along the foremost car. Asshown in
Fig. 6, said bar 30 is supported upon a series

of pivoted rods: 31, attached at convenient

points on the engine. Beneath the rods 31
and running parallel with the bar 30 is a
shaft 32, mounted. in brackets 33, attached to

the trucks or elsewhere upon the engine or

train. Mounted upon the shaft 32 and rigidly
connected thereto are arms 34, the outer ends

of which support the rods 31.
jects inwardly from one of . the arms 34 and
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1s connected to a toggle-joint 36, which is.op-

erated by a rod 37, extending up into the cab.
By depressing the rod 37 the bar 30 will be
raised along its entire length, while by lifting
the rod the bar will be lowered accordingly.

L1O

It will be understood, of course, that said

actuating-bar has a countel part at the oppo-
site side of the engine, so that the switch may

be operated in whichever direction the train

is running.” In Fig. 7 a different form of

‘actuating device 1s illustrated. Instead. of

supporting the bar 30 upon rods, as described,
triangular pieces 38 are shown mounted in

brackets 39, which may be attached to the

engine in the same manner as the brackets 33.

‘Ki1ther upon the engine -or upon the brackets
39 I provide lugs or shoulders 40, against

115

120

which the inner angles of the triangular pieces

abut..:

In this canstruc-—
tion the toggle-joint 36 is attached directly to

- At the inner angles of said triangular
pieces rods 41 extend alono' the entire series
of‘said pieces, which, tow'ether with the bar 80,
form a rigid framework.
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the lower one of the rods 41 and is operated
in the same manner by the rod 37. Balanc-
ing-weights 42 may also be provided at con-
venient pomts between the pieces 38 in order

to facilitate the operation of the rod 30. 1

do not limit myself, however, to any precise
constiruction of actuating mechanism, where-
by the rod 30 can be ra,1sed or lowered to the
proper position. |

Referring to Fig. 1, suppose, for instance,
that a train is passing along the main track
from right to left. The sw1tch being open, as
shown, would. likely derail the train,especially
if it should be a fast one. To obvmte, this,
the engineer has merely to depress the rod 37,
therebv raising the rod 30. This being done,
as soon as the train reaches the point marked

A the rod 30 will contact with the roller of

arm 29 of the right-hand switch-stand, and as
the train advances will gradually shove said

~ arm 29 around to the position indicated by dot-
‘ted lines, thus closing and locking the switch,

S prewouslv described. Should the train be
moving in the opposite direction, it is-evident

that it Would be side-tracked, the switch be-

mﬂ' set as shown; but if the rod 30 be raised,
as 1n the former 1nstance as soon as the tram
reaches the point marked B said rod 30 will

throw thearm 29 of the left-hand switch-stand

back in the same manner as before, thereby
closmfr the switch. ~Should the switch be
closed. and it be deswed to side track a train,
all thatis NECcessrIy isforthe engineer to lower
the' rod 30 by raising the rod 37. Then as soon

as the train reaches the pomt A or B, accord-
ing as to whether it ismoving toward the left

or rlght the rod 30 will operate ipon the arm
28 of the nearer switch-stand, throwmcr it back

‘and. opening the switch.
In case of athrough trainthe encrmeer may'

Emve the lever in hlS cab set all the time for

*“main track,” and should an’ open switch be

encountered at any time the engine will close
it before reacliing it and pass on without dan- |
ger even though the engineer be mattentwe_

and the train running at hla‘h ‘Bpeecl since the

actuating-bar at the S1de of 1 the engine by rea-

son‘of its length and inclination Wlll contact
with the roller without siudden impact and

'properly turn the rock-shaft to opera,te the
switch.,

- Having thus fullv descrlbed my 1nvent10n,
what I claim as new, and desiré to secure by

Letters Patent of the United States, is—
1. In combination with a I'ELIIW&Y switeh,

operating' mechanism for closing and lockmﬂ"

the same, and means for actuating said mech—
anism both directly and reversely by the mov-
ing train at the same place in advance of the
SW1tch '

- 2. In combination with a rallwa;y smtch
means for. opening as well as closing _sald

switch and locking the same from the m’ovinn‘ |

train at the option of the engineer at placeson
both or opposite sides. of the switch.

D

3. In combination with a railway - switch,
operating mechanism for opening or closmcr
the switch and locking the same in position,
and means for actuating said mechanism by
the moving train 1n advance of the switch, to
unlock from either position, shift to the other
and lock in the latter p031t101:1, at the optlon
of the engineer.

4. Inan autom&tm ra,llway—-smtch the com-

bination with switch-operating mechanism, of

a switch-stand located beside the track ata dls-

| tance from the switch having two roller-car-

rying devices arranged one above another.and

connected to said mechamsm one or the other
| of which devices, according ‘to whether said
mechanism is to be operated: directly or re-

versely, is adapted to be engaged by a -hori-

zontally-disposed bar inclined with respect to

the track carried by the advancing tram, to

shift the device engaged outwardly .
5. In an automatic railway-switch, the com-

bination.with switch-operating mechanism, of

an operating-rod therefor extending along the

track a.distance from the switch, and a switch-
stand located beside the track comprising a
rock-shaft having a lever connected to said

| rod and an arm provided with a roller with
Wthh an 1nclined bar carried by the- advanc-‘m

ing engine or traln is adapted to contact to
turn the rock—shaft and thereby operate the

smtch
6. Inanautomatic rallwav-swmch the coni-

bmatlon with switch-operating mechanism, ot

an operating-rod therefor extending along the

track a considerable distance on opposite sides

of the switch, and switch-stands located beside
the track at the Opposﬂ;e ends of said rod, the

latter each comprising a rock-shaft having a
lever connected tosaid rod and aroller-carry-
ing arm adapted to be contacted' by.an: 1n-
chned bar carrled by the advancing engine or

train to turn the rock-shaft a,nd operate the“

switch. - 2
7. In an automa,tlc rallway-smtch the com=

blnatlon with switch-operating mechanism for’
opening and closing the switch, of a switch-

stand located besuile the track in advance of

the switch, the same comprising a rock-shaft

suttably connected with said mechanism and
having two arms disposed at an- angle ‘and at

| a'distance from each other on'the rock—sha:ft
one or the other of ‘which is adapted to be en-

gaﬁ'ed by a part carried by the advancing en-

gine or train according to whether the smtch

is to be opened or closed.
‘8. In an automatic railway- smtch the com—
bmatlon with switch-operating mechanism for

opening and closing the switch, of a switch-
| stand located beside the track at' a distance:
| from the switch, the same comprising a ver-

tically-disposed rock-sha,ft connected to said
mecha,msm and having two roller-carrying

arms disposed one above another and at an

angle, one or the other of sald arms being
adapted to be turned by contact with its roller
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by an inclined bar carried by the advancing
engine or train, the arrangement being such
that when an arm is thrown by said bar far-

thest away from the track the other will stand
at the side of a line running at right angles

from the track through the axis of “said rock-
shaft in position for engagement by said bar
when moved to a different altitude.

- 9. Inanautomatic railway-switch, the com-
bination with the main rails, and the switch-

‘points, of a switch-bar connecting said switch-

points, a crank-shaft, a pitman connecting

sald crank-shaft Wlth the switch-bar, and

- means for operating said crank-shaft bV the

15

bination with the main rails, and the switch-

20

advancingtrain from either side of the switch.
10. Inanautomaticrailway-switch.the com-

points, of a switch-bar connecting said switch-
points, acrank-shaft, a pitman connectmn' the

switch-bar with said crank-shaft, a lono'ltudl— |

nally-movable operating-rod extendmo* along
the track adapted to be shifted by the advanc-

1ng train, and means for turning said crank-
shaft by movement of said .operatmg-;rod.

11. Inanautomaticrailway-switch,the com-
bination with the main railsand switch-points,
of a switch-bar connecting the switch-points,
a rotatory member eccentrlcally connected to

~ sald switch-bar, a longitudinally-movable op-
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erating-rod beside said member extending

"-along the track a distance from the switch,

means adapted to be actuated by the advanc-

ing train for moving said rod in . one direc-

tion or the other according to whether the
switch i1s.to be opened or closed, and means

for rotatably engaging said member by said

rod .on movement of the latter to operate the
switch. -

19. Tnanautomatic rallway switch the com-
bination with the main railsand switch- -points,
of a switch-bar connecting the switch-points,
a rotatory member eccentrically connected to
sald switch-bar, a longitudinally-movable op-

erating-rod beside said member extending |

along the tr ack a distance from the.switch,
means adapted to be actuated by the advanc—
ing train for moving said rod in one direction

or “the other accordmﬂ' to whether the switch

1s to be opened or closed and means for rota-

> tably engaging said. member by said rod on

movement of the_ latter to operate the switch
together with automatic means for positively

locking- the switch in open or closed position.

- 13. .Inanautomatic railway-switch,the com-
bination with the mainrails and switch-points,
of a-switch-bar connecting the switch-points,

 a stationary. pinion eccentrically connected to

sald switch-bar, a longitudinally-movable rod

- extending along the track having a rack for

6o

engaging sald pinion and turning the sameto
operate the switch, and means located at a

‘distance from the switch adapted to be actu-

ated by the advancing train for moving said

rod
14. Inanautomaticrailway-switch, the. com-

754,392

bination with the main rails and switch- -points,

of a switch-bar connecting the switch-points,
a rotatory member eccentl 1cally connected to
said switch-bar, a longitudinally-movable rod
e:&tendmcr alonﬂ' the track and having means

for engaging said member to turn the same,
and a switch-stand located beside the track at
a distance from the switch comprising a ver-
tically-disposed rock-shaft having a lever con-
nected to said rod and having two roller-car-
rying arms disposed one above the other and
at an angle, one or the other of which is adapt-
ed to be moved to operate the switch by an

‘inclined actuating-bar carried by the advanc-

Ing engine or train, the arrangement being
SI]Ch that when one arm is thrown back irom

the track the other is moved toa position be-.

side a line running at right angles from the
track through the : axis of said rock-shaft in
position for contact by said aetuatmw bar
when at a different altitude. .-

15. In a 1allwav-SW1tch the combination
with the main rails and switch-points, of a
switch-bar connecting said switch- -points, a
rotatory member eccentrlcally connected to

| said switch-bar, a lonmtudmallv movable rod

adapted to rotatably engage said member, and

‘means for shifting Smd rod

16. In a rallway—swmch ‘the combination
with the main rails and switch-points, of a
switch-bar .connecting said switch-points, a
rotatory member eccentmcally connected to
said switch-bar, a longitudinally-movable rod
adapted to rotatably engage said member, and
means for shifting S&ld Tod together W1th
means for automatically locking and unlock-
ing the switch at the final and initial move-
ments respectively of said rod. |

17. In a raﬂway-swﬁch the comblna,tlon
with the main rails and switch-points, of a
switch-bar connecting said sw1tch—p01nts a
rotatory member eccentrmallv connected to
said switch-bar, a lonmtudmally-—movable rod

having means for engaging and turning said

member a plate connected to the sw1tch—bar
and e:xtendmw through a slot in said rod, said
plate having notches at opposite sides sepa-
rated by a d1stance substantially equal to the

movement of the switch-bar, said notches be-

ing alternately engaged by. the opposnte end
walls of said slot, to lock the switch in open
and closed position, according to the position
of said rod, and. means for shlftmc-* said.rod.

18. In a rallway-swwch the combmatlon
with the main rails and switch-points, of a
switch-bar. connectmtr said switch-points, a
suitably - mounted pinion eccentrically con-
nected by a pitman to the switch-bar, and a
lonmtudmally-—movable rod having ar ack for

engaging and turning said pinion, said rack

bemo* adapted to turn the pinion a semi-

-rotatlon to shift the switch and to leave the

pitman on a dead-center with respect to the
crank, and means for shifting said rod.
19. In .combination with.a switch-operating
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mechanism, inclﬂdihg a switch-stand located | track and means operated from the engine or |
beside the track at a distance from the switch, | train for raising and lowering said actuating-
said switch-stand comprising a vertically-dis- | bar to contact with the roller of either arm.

posed rock-shaft connected to said mechan- In testimony whereof I affix my signature in
¢ ism and having two roller-carrying arms dis- | presence of two witnesses.

posed at an angle and one above another, an |
actuating-bar for contact with said roller longi- | - WILLIAM C. SAYRS.
tudinally supported at the side of the engine | Witnesses: ' '
or train and inclined with respect tothe track H. . CARTWRIGHT,

10 with its front end nearer the center of the SARA KIRK. "
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