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UUNITED STATES

PATENT OFFICE.

JOHN N. STRONG, OF WASHINGTON HEIGHTS, ILLINOIS.

MECHANISM FOR OPERATING AND CONTROLLING RAILWAY-SWITCHES,

SPECIFICATION forming part of Letters Patent No. 460,668, dated October 6, 1891,
Application filed Angust 22, 1890, Serial No. 362,704, (No model,)

To all whom it may concern:

- Be it known that I, JoEN N. STRONG, a citi-
zen of the United States, residing at Wash-
ington Ieights, in the county of Cook and
State of Illinois, have invented certain new
and useful Improvements in Mechanism for
Operatingand Controlling Railway-Switches,
of which I do declare the following to be a full,
clear, and exact description, reference being
had to the accompanying drawings, forming
part of this specification.

A frequent cause of serious accidents to
railway-trains is due to carelessness upon the
part of switchmen in misplacing or leaving
open the switches, The object of my present
invention is toprevent accidents of this char-
acter; and this object I have accomplished by
placing theswitehing apparatus within a suit-
able crib or inclosure, through the door of
which it is necessary that the switchman shall
pass before it becomes possible for him to op-
erate the switching apparatus. In the pre-
ferred form of my invention, also, the door
or doors will close automatically and will be
locked necessarily by the switechman before
he can place the switch-operating mechanism
in such condition as to enable him to shift the
switch from the closed to the open position;
and in the preferred form of my invention,

also, this locking of the door by the act of the.

switchman, preliminary to the shifting of the
switch, ocears before the switch-shiftinglever
is brought to a point where it can be swung
to move the switch. As a consequence, it be-
comes impossible for the switchman, after he
has passed into the crib or inclosure and
placed the switeh-operating mechanism in po-
sition for shifting the switeh, to leave the in-
closure either through carelessness or design
until he has restored the switch to a closed
position and has placed the switch-operating
mechanism in locked condition.

My invention consists, primarily, in provid-
ing a switch-operating mechanism with alug
adapted tolock and hold the doors of the erib
so long as the switch is in open position; and
my invention further consists in various
novel features of construction and combina-
tion of parts hereinafter described, and de-
fined in the claims, whereby the more certain
and effective_guarding of the switch-operat-
ing mechanism is secured.

Figure 1is a viewin central vertical section
through the switch mechanism embodying my
invention and through the crib or inclosure
wherein itiscontained, the doors of the switch
being shown as open. Figs. 2 and 3 are en-
larged views, in vertical section, through the
switch-operating mechanism, the parts being
shown in different position. Figs. 4,5, and 6
are detail views of the switch-leverlock mech-
anism. Fig.7is an enlarged view, in side ele-
vation, of the switch-operating and door-lock-
ing mechanism. Fig. 8 is a top view of the
switch-operating and door-locking mechan-
ism. Fig.9isaviewinhorizontal section upon
liné 99 of Fig. 7. Fig.101s an inverted plan
view of the disk and connected partsatthe top
of the switch-operating shaft.
tail view, in side elevation, of the parts shown
in Fig. 10. : ‘

A designates the crib or house wherein the
switch-operating mechanism is inclosed, this
house being of any suitable size, shape, con-
struction, or material, and provided with any
desired number of doors a. Preferably the
upper part of the house A between the ceil-
ing and the roof will befurnished with a suit-
able door, through which the mechanism con-
tained within such space may be readily
reached for oiling or repairs.

- From top to bottom of the crib orinclosure
A extends the switch-operating shaft B, this
shaft being sustained ina manner permitting
it to have a limited vertical movement im-
parted thereto by the switch-lever, as will
presently appear. This shaft has its lower
end adapted to seat within a suitable socket
2 beneath the floor of the erib and to engage
with a switch-shifting wheel B’, from which
a suitable shifting-rod B? or other convenient
connection will extend to the movable switch-
rails.

Upon the upper end of the shaft B is keyed
a wheel or plate C, (or a suitable ‘segment
wheel or arm may be substituted for this
wheel,) and the outer edge of this wheel en-
gages, by means of suitable blocks or lugs 3
and 4, with a shifting-bar D, that is mounted
to slide within suitable grooves 5, formed in
the table E and adapted to receive the guide-
ribs of the shifting-bar D. The upper por-
tion of this shifting-bar D is furnished with
the arms d, wherein is mounted the locking-
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pawl F, the rear portion of this pawl being
preferably cxtended to limit the upward

throw of the pawl, and the front portion of
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the pawl being preferably furnished withone
or more shoulders or stops 6 tolimit its down-
ward movement. The forward end of this
pawl F is adapted to engage with a ratchet-
wheel G, carried by a shaft ¢, that is jour-
naled in suitable bearingsof the table E, and
upon this shaft B, and connected to ratchet-
wheel G,is also mounted one ormore wheelsor
pulleys H,over which will pass the chainsor
cables thas hold the door in locked position.
If two doors areemployed, as in the construc-
tion illustrated, then preferably two chain-
wheels H will alsobe used. The chains h,that
pass over the peripheriesof the wheels I, are
connected to these wheels and also fo the
doors a of the crib or inclosure, and by pref-
erence a spring K, having one end fixed, as
at J, to some permanent part of the structure
and having its opposite end attached to a
yoke K’, the arms of which are attached to
the wheels I, serves to turn these wheels nor-
mally to sueh position as 1o wind the chain
7, upon the wheels in such manner as to bring
the doors @ to the closed position. Instead
of the spring K a weight might obviously be
used. 'T'wo anti-friction rollers v may be em-
ployed, if desired, for the chains h.

Thenormal position of my switch-operating
mechanism is that illustrated in Fig.1of the
drawings—that is to say, the switeh is tlosed
1,2 in line with the main track, the operating-
shaft B is raised to the extreme of its move-
ment, and the wheel or disk C sustains the
locking dog or pawlF outof engagement with
the teeth of the ratchet-wheel G. Conse-
quently, while the spring K tends to hold the
wheels to the position shown in Fig. 2, and
thereby retain the doors a in pesition, still
these doors can be readily opened against the
foree of thespring, and in so doing the wheels
H will be freely turned. Hencesolong asthe
switeh is in closed position the switchman is
allowed free ingress and egress to and from
the erib.

The operating-shaft B is provided with a
slotted arm 10, to which is connected the in-
ner end of the switch-lever L, this lever hav-
ing, preferably, a yoke-shaped end, through
which passes a suitable pin/, that passes also
through the slot or opening of the arm 10.
The arm 10 is also provided, by preference,
with a stop-pin 11 to limit the upward move-
ment of the lever L. The lever L is adapted
to move within the slot m of a suitable seg-
ment plate or ring M, mounted upon the top
of the switch-stand W, and from the sides of
the lever Lproject the trunnion-pins15,adapt-
ed to enter the cut-away spaces or grooves m/,
formed in that portion of the segment plate
or ring M at the sides of the slot m. From
the upper face of the segment plate or ring L
also rises the inwardly-projecting ledge M’,
the overhanging portion m?of which is adapt-
ed to be struck by the outwardly-extending

arm 16 of the switech-lever L, and thereby in-
sure the accurate horizontal movement of the
lever as it is swung from side to side for the
purpose of operating the shaft B. The out-
wardly-extending arm 16 of thelever L is also
by preference furnished with laterally-ex-
tending portions 17, which prevent the lifting
of the lever L above its horizontal position.
A further funection of the pins 11, that pro-
ject from the shaft-arm 10, is to enter the
slots or notches 18, formed in the upper face
of the lever I, and thus prevent the outward
movementof the lever after it has beenswung
to its horizontal position.

From the foregoing desecription it will be
seen that the funection of the switch-lever L
is not merely to impart a partial rotation to
the shaft B, but as well, also, toimpart a ver-
tieal movenient to thisshaft sufficient to cause
the lifting of the plate C, and through the
medium of this plate and the shifting-bar D
to eause the locking-pawl F to be thrown out
of engagement with the teeth of the ratchet-
wheel G, so as to permit the rotation of the
wheels H, and consequently allow the open-
ing of the doors. Thus it will be seen by ref-
erence to Fig. 1 of the drawings that when
the switch-lever L is in the vertical position
there shown the vertical shaft B will be raised
and thelocking dogorpawl F willbe held outof
engagement with the ratchet-wheel @G, so that
the switchman can freely enter the crib or
inclosure in order to operate the switeh; but
when the switch-lever is in such vertical and
locked position the switeh will be closed and
must remain closed until theswitch-lever has
been raised to the horizontal position seen in
Fig. 7 and has been swung to the right or to
the left. After the switchman has entered
the crib or inclosure and has released the
switch-locking lever O, in mannerto be pres-
ently described, he will swing upward the
free end of the switeh-lever, and in so doing
the weight of the shaft B and connected parts
will eause the trunnion- pins 15, projecting
from thesides of thisswitch-lever,toridealong
the bottom edge or lower wall of the grooves
or slots m/ and force the pins 17 up the front
portions m? of these slots, and as the pins 17
ride up the front portions of theslots the rear
end of the switeh-lever I, will be foreed in-
ward, so that when the lever reaches a hori-
zontal position the pins 11 that project later-
ally from the arm 10 of theshaft B, will enter
the notches 18 of the lever L and not only
prevent this lever from beinglifted abovethe
horizontal position, but also prevent it from
being drawn in outward direction. So, also,
the lifting of the lever above the horizontal
position will be prevented by the engagement
of the laterally - projecting portions 17 upon
the outwardly- extending arm 16 with the
overhanging edges m? of the ring M’, through
the slot of which the lever L passes as it is
lifted. As the lever is thus brought to hori-
zontal position the shaft B will descend to
such extent as to permit the locking pawl or
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dog ¥ to pass into engagement with the teeth
of the ratchet-wheel G. - Hence, it will be seen
that when the operating-lever T. has been
brought into such position that it will serve
to turn the shaft B, and consequently to shift
the switeh from its closed position, the dogor
pawl F will check the movement of the wheels
H and so prevent the opening of the door ¢
to permit the switchman to pass from the
crib or inclosure.

The form of switch-lever lock which I pre-
fer to employ for securely guarding the oper-
ating-lever L is more particularly illustrated
in IFigs. 4, 5, and 6 of the drawings. This
lock consists of a lever O, that is pivoted, as
at o, in the upper part of the switeh-stand
W and adjacent to the vertical path of the
switch-lever L as it is swung in vertical di-
rection, and by preference I employ a spring
N, with free ends bearing against the back
edge of the locking-lever O to hold this lever
normally parallel with the path of movement
of the operating-lever .. ~ Adjacent to the
rear end of the locking-lever O, and normally
parallel therewith, is pivoted the supple-
mental lever or dog O’, from which projects
a pin o’ into a slot 0% formed in the rear end
of the locking-lever 0. The locking-lever O
is provided, preferably, with two teeth or
projections o® and o* at opposite sides of its
pivot-point, and the supplemental locking-le-
ver O’ is provided with a single tooth or pro-
jection 0% these several teeth or projections
0% o, and o extending into and normally ob-
structing the upward swinging movement of
the switch-lever I, the tooth or projection o°
of the supplemental locking-lever being lo-
cated, preferably, between the teeth 0% and ot
of the locking-lever O. Trom this construc-
tion it will be seen that if the switch-lever I
is in the vertical and locked position shown
in Fig. 1 and the switchman has passed into
the crib or inclosure to operate the switch it
is only necessary for him, in order to release
the switch-lever L, to swing the locking-lever
O first in the direction of the arrow, Fig. 4,
so as to cause the projection ¢® of the lock-
ing-lever O to pass away from the path of the
switek-lever I, and permit this lever to be
drawn outward until it is engaged by the
tooth or projection 0® of the supplemental
locking-lever O’. The switchman will then
shift the locking-lever O in the opposite di-
rection and thereby cause the supplemental
locking-lever O’ to turn upon its pivot-point in
such manner as to throw the tooth or projec-
tion o° of this supplemental lever, and as well,
also, the tooth or projection ot of the locking-
lever O, out of the path of the switch-lever L,
which can thereupon be swung upward and
moved inward until it is arrested by the en-
gagement of the pins 11 with the notches 18
and until the pins 17 contact with the over-
hanging rim m? of the ring M’. The switch-
lever will then be in position to be freely
swung from side to side to open and shift the
switch, as desired, the shaft B will be in its

lowermost position, the doors of the erib will
be closed by the action of the coiled spring
K, and will be securely locked by reason of
the engagement of the dog or pawl F with
the ratchet-wheel G.

From the foregoing description it is mani-
fest that with the parts above defined prop-
erly manipulated the possibility of the switch-
man leaving the switch open is avoided ; but
as it is desirable to guard to a certainty
against the carelessnessof theswitchman and
as well, also, the malicious mischief of others,
I have provided the additional mechanism
next to be deseribed. '
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Upon the upper end of the shaft B is fixed .

the guard-arm P, adapted to move vertically
through a slot p, formed in the rearwardly-
extending portion E’ of the table E. In this
portion E of the table isformed a horizontal
groove or channel ¢, wherein moves the check
bar or wire R, (see Fig. 3,) the arms of which
are connected to the sides of the wheels H,
so that the ¢heck-bar moves back and forth
over the portion E’ of the bed as the wheels
H are rotated. When the doors are in un-
locked and open condition, the check-bar R
will extend beneath the guard-arm P, and if
attempt be made to operate the switch-lever
while the doors are thus open it will be found
impossible, because the check-rod R will pre-
vent the descent of the guard-arm P and the
shaft B, and consequently will prevent the up-
ward movement of the switch-lever to a hori-
zontal position, in which alone it can be op-
erated. Moreover, it will be found that dur-
ing any such attempt the notches 20 upon the
under side of the guard-arm P will engage
with the check-rod R and prevent the drop-
ping of shaft B (even if the doors be closed)
until the switch-lever has been returned to
its verticallocked position, and thus in proper
manner and with the crib-doors closed swung
upwardly to horizontal position. On the other
hand, when thedoors are locked and the shaft
B in its lowermost position and the locking
dog or pawlF in engagement with the ratchet.
wheel G it will be impossible to1ift the shaft
B a sufficient distance to raise the pawl F out
of engagement with the ratchet-wheel G, be-
cause the leverT. can only be put down to raise
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the ratchet-wheel G when the switeh is in

closed position.

The chains or cables A, that connect the
doors a tothe wheels I1, are, by preference, ex-
tended around these wheels and passed thence
and attached to a door-closing arm or bar s,
(a suitable wheel may be employed,) attached
to the shaft B below the plate C. This arm
s may be of any convenient form; but in the
accompanying drawings I have shown it of
rhomboidal shape, as I have found this form
most effectivein practice, and beneath thearm
s and fixed to the shaftB is a chain-supporter
s, also, by preference, of the shape shown.
Hence it will be seen that if attempt were
made to hold open the doors a of the erib or
inclosure. and with them in such position
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to operate the switch it would be found that
as the shaft B was turned by the switch-lever
to open the switch the turning of this shaft
would impart a partial rotation to the door-
closing arm S, causing this arm to force the
chain h to impart sufficient rotation to the
wheels II to insure the closing of the door.
Manifestly, therefore, it will be found impos-
sible either to unlock and open the switch so
long as the doors of the crib are open or to
open the doors of the crib so long as the
switch is in open position.

It will be observed that theswitch-wheelat

the base of the shaft B is provided with a

square seat or socket, wherein will fit the
squared lower end of the shaft B, so that not-
withstanding the vertical movement of this
shaft the turning of the switch-wheel cannot
be effected independently of the shaft. By
preference, also, I provide the switch-wheel
with means—such, for example, as a chain or
cable leading from the crib or_inclosure—
whereby a danger-signal may be operated
at any desired distance from the erib or in-
closure. Hence it will be seen that when the
switeh is in closed position the danger-sig-
nal may be in proper condition te indieate
this fact, and when the switch is open the
danger - signal will be necessarily shifted
to expose it to the engineer of the passing
train. In Figs.1land 2of thedrawings Ihave
also shown in dotted lines a wheel X, that
will be journaled at one side of the switch-
stand, and over this wheel will pass a suit-
able chain or cable «, that will pass, also, over
suitable pulleys «’ and thence to a danger-
signal more or less remote from the crib or
inclosure. This arrangement of wheel and
chain or cable for controlling the danger-sig-
nal is more particularly designed for shift-
ing at proper times a vertical danger-sig-
nal. The wheel X will be provided with. a
suitable noteh 22, adapted to be engaged with
apina?f, projecting from the side of the switch-
lever L, so that as the switch-lever is raised
and lowered a corresponding movement will
be imparted to the wheel X in order to prop-
erly shift the danger-signal.

The details of construction above set out
may be varied within wide limits withoutde-
parting from the spirit of my invention, and
as well, also, features of the invention may
be employed without its adoption as an en-
tirety.

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

1. The combination, with suitable switch-
operating mechanism, of an inclosure for said
mechanism, having a door (one or more) op-
erativeindependently of the switch-operating
mechanism when the switch is closed, and a
lock device connected to the door and to a
lever device having tiwo movements, one of
which operates the lock and the other the
switeh, whereby the lock device shall be en-
gaged before the switch can be shifted from

460,668

its closed position and shall be disengaged
only after the switeh is returned to its closed
position, substantially as described.

2. The combination, with suitable railway-
switch-operating mechanism, of an inclosure
for said mechanism, having a door (one or
more) operative independently of the switch-
operating mechanism when the switeh is
closed, sunitable mechanism controlled by the
switch-operating mechanism to lock the door
when the switch is to be opened, and a suit-
able spring or equivalent deviee for closing
the door, substantially as deseribed.

3. Inswitch-operating mechanism, the com-
bination, with an inclosure for said mechan-
ism, of a shaft whereby the switch will be op-
erated, a switch-lever for turning said shaft,
and a suitable lock device connected to the
door and to a lever device having.two move-
ments, one of which operates the lock and
the other the switch, whereby the lock device
shall be engaged before the switch can- bhe
shifted from its closed position and shall be
disengaged only after the switch is returned
to its closed position, substantially as de-
scribed.

1. Inswitch-operating mechanism, the com-
bination, with a suitable inclosure for said
mechanism, of a shaft for operating the
switch, a switeh-lever for turning said shafs,
a suitable lock mechanism for the door or
doors of the inclosure, adapted to be thrown
into and out of engagement with said shaft,
and a suitable switeh-lever lock for securely
locking the switch-lever until the door or
doors of said inclosure have been locked, sub-
stantially as described.

5. In switch-operating mechanism, the com-
bination, with a shaft for operating the
switch, of aswiteh-lever for moving said shaft,
and a lock mechanism for the door or doors

' of the inclosure, comprising a suitable wheel

or wheels, a chain or cord leading from said
wheel or wheels to the door or doors of the
inclosure, a pawl and ratchet for dogging the
movement of said wheel or wheels, and means

whereby said pawl and ratchet may be thrown

out of engagement when the switeh is to be
opened, substantially as described.

6. Inswitch-operating mechanism, the com-
bination, with a suitable inclosure for said
mechanism, having a door or doors, of a shaft
for operating the switeh, a switch-lever for
shifting said shaft, a chain or cable for en-
gagement with the door of the inclosure, &
wheel or pulley for winding said chain or ca-
ble to close the door, a ratchet-wheel con-
nected to said pulley, a pawl for locking the
movement of said ratchet-wheel, and suitable
means connected to the switch-operating shaft
for throwing said pawl out of engagement
with the ratchet-wheel to permit the door to
be opened, substantially as desecribed.

7. In switch-operating mechanism, the com-
bination, with an inclosure for said mechan-
ism, having a door, (one or more,) of a verti-
cally-movable switch-operating shaft, a chain
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or cable connected to the door,a wheel or pul-
ley for winding said chain or cable, a ratchet-
wheel connected to said wheel or pulley, a
pawl for engagement with said ratchet-wheel,
suitable means for throwing said pawlout of
engagement with the ratchet-wheel, and a
suitable guard mechanism to preventthe rais-
ingand lowering of said shaft to operate the
switch when the door of the inclosure is in
open position, substantially as described.

8. In switch-operating mechanism, the com-
bination,withaninclosureforsaid mechanism,
having a door, (one or more,) of a vertically-
movable switch-operating shaft, a chain or
cable connected to said door, a wheel for wind-
ing the chain or cable, aratchet-wheel engag-
ing with said winding-wheel, a pawl adapted
to be thrown into and out of engagement
with said ratchet-wheel, a plate or disk upon
said switch - operating shaft, and suitable
mechanism for connecting said disk with the
pawl, whereby said pawl may be raised and
lowered with the movements of the shaft,
substantially as described.

9. Inswitch-operating mechanism, the com-
bination, with a suitable inclosure for said
mechanism, having a door, (one or more,)-of a
switch-operating shaft, a chain or ecable con-
nected to the door, a wheel or pulley for wind-
ing said chain or cable, a suitable arm or
equivalentconnected tosaid switch-operating
shaft, and a chain or ecable connected to said
arm and to the winding-wheel or pulley,
whereby when said shaft is operated to shift

the switech the door will be closed, substan-
tially as described.

10. In switch - operating mechanism, the
combination, with a suitable inclosure for
said mechanism, having a door, (one or more,)
of a vertically - movable switch - operating
shaft, suitable loek mechanism forsaid door,
and aswitch-lever connected to said shaft and
adapted to raise and lower said shaft to throw

the lock mechanism into and out of engage-.

ment with the door and to turn said shaft to
operate the switch, substantially as described.
11. In switch - operating mechanism, the
combination, with an inclosure for said mech-
anism, having a door, (one or more,) and lock
mechanism for the door controlled by the
switch-operating mechanism, of a switeh-op-
erating shaft, a switch-lever, and a switch-le-
ver lock comprising a movable bar having
projections adapted to extend into the path of
the switch-lever, substantially as described.
12. In switch - operating mechanism, the

‘combination, with the switch-operating shaft

and its lever and stand, of a suitable wheel
sustained by said stand and adapted to been-
gaged by the lever when the switch-lever is
raised, and a suitable connection leading
from said wheel and adapted to operate a
danger-signal, substantially as desecribed.

JNO. N. STRONG.

Witnesses:
GEO. P. FISHER, Jr.,
T. B. CARPENTER.
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