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UNITED STATES PATENT OFFICE.

HENRY H.

NICHOLS, OF PHILADELPHIA, PENNSYLVANTA.

SWITCH-LOCKING DEVICE AND OPERATING MECHANISM THEREFOR.

No. 864,681].

Specification of Letters Patent.

Patented Aug. 27, 1907%.

Application filed February 9, 1907, Serial No. 356,611,

To all whom it may-concern:
Be it known that I, Hexry H. NicHOLS, a citizen of
the United States, residing at Philadelphia, in the

county of IPhiladelphia and State of Pennsylvania. have

invented certain new and useful Improvements in
Switch-Locking Devices and Operating Mechanisms
Therefor, of which the following is a specification, ref-
erence being had therein to the accompanying drawing.

My invention relates to railway switch mechanism,
and has for its object the production of operating and
locking mechanism for railway switches, together with
an improved arrangement of the switch parts, wher eby
the switch-tongue will be thrown positively and held
securely in both directions, and wher eby the said tongue
may be operated from a moving car.

Briefly stated, the invention comprises a box or cas-
ing secured upon one side of the switch so as to have its
top flush with the street level, an oscillating shaft jour-
naled in said box with its axis parallel to the rail, a
crank on said shaft detachably connected through Lhe
side of the box with a drop lug on the switch-tongue, a
segmental rack fixed on said shaft, a pinion engaging
sald rack and carried on a second shaft lying parallel
to the first, and a heavy weight eccentrically carried
on the second shaft so as to be thrown over past center
through the medium of the rack and pinion by partial

‘movement of the switch-tongue, said movement being

then completed by force of gravity acting on said weight.
In order to operate this mechanism from a moving car,
L provide in the switch box a suitable electric motor for
turning the operating shaft, and circuit connections for
direct and reverse operation of said motor to surface
contacts located in proximity to the rails; while upon
the car I provide a swinging contact with controlling
mechanism whereby it can be thrown down by the
motorman so as to touch any one of said surface con-
tacts at will.

My invention is illustrated in the accompanying

drawings, in which—

Figure'l is a top plan view showing parts in dotted
lines, I'ig. 2 is a side elevation of the casing and a por-
tion of the switch body with parts shown in dotted lines,
I1g. 3 shows an end view of the casing with parts in
dotted lines, the switch tongue and body being shown
n section, Ifig. 4 is a top plan view similar in all re-

- spects to I1g. 1 except that an electric motor is shown

connected to one of the operating shafts, and parts are
broken away, and Fig. 5 is a diagrammatic view show-
ing the method of operation of the switch by a motor-
IMan on a passing car.

Reterring to the drawings, and especially to Fig. 1, 1

designates a channel iron or sleeper having secmed

upon its upper face the switch plate 2 in which the
switch tongue 3 lies and is moved. Removably se-
cured to the channel iron so that its top is substantially
flash with the thread of the switch plate is a casing 4

filled with oil and in which the operating parts are lo-
cated as hereinafter described. Journaled in this cas-
ing parallel to the switch tongue is a shaft 5 to which
1s secured adjacent one end thereof the seemental rack
6 which engages the pinion 7 secured to a shafi 8 par-
allel to the shaft 5. This latter shaft 8 carries a balance
weight 9 adapted to be thrown past center in either di-
rection by the segmental rack 6.

Keyed to the shaft 5 is a crank arm 10 to which is
pivotally secured an operating rod 11 extending
through a stuffing box 118 carried by the casing and

through the channel iron or sleeper into removable
engagement with a depending arm 12 secured at its

upper end to the switch tongue 3. The stufing box

60

65

70

or bushing 11* is constructed in two halves and fits the

casing and the operating rod tightly so that no oil may

leak out and thus deplete the supply. The oil in the
casing prevents water or dirt from entering the casing
and getting into the bearings, rusting the parts or other-
wise 1n]111111g the 1119(:]1&1115111, and at the same time
assists in cushioning the weight as it throws back and
forth. The crank arm where it is pivoted to the operat-
ing rod is slotted instead of being provided with the
ordinary pivot hole. This allows for any variation
and prevents any lateral movement of the 0pemtmﬂ'
rod 1n the packing box.

The bolts 13 which secure the casing 4 to the sup-
porting channel 1 are passed through key hole open-
ings 14 so that the casing may be disengaged from the
sleeper at any time for replacement or other purpose.
The depending Iug 12 of the switch-tongue is also Pro-
vided with a key-hole slot through which the operat-
1ng rod 11 is adapted to pass so that the headed end 15
thereof may be withdrawn and thus disconnect the
entire mechanism as well as the casing from the body
of the switch. - |

The operation of the invention thus described is ag
follows: When the switch tongue is started over by
the usual rod applied manually from above, the oper-
ating rod pulls upon the crank arm 10 md partially
rotates the shalt §, thus moving the segmental rack
over the pinion 7 and partially rotating the shaft 8.
After the weight 9 has passed center it drops by grav-
ity, thus snapping the switch tongue over to the OpPo-
site side and locking it in such position until it is again
moved in the opposite direction by the rod from above,
the operation being the same as before except that the
weight travels in the opposite direction. |

In Fig. 4, I have shown a similar view to that of
Iig. 1, but with the operating parts in full lines and
with the casing and switch plate broken away to show
the position of the operating rod. In this figure I also
show an electric motor adapted to control the rotation
of the shaft 5 which carries the segment 6 and so con-
trols the operation of the weight 9. T i
shown as comprising a pair of solenoids 16—17 with 2

This motor is
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yoke 18 common to both and securely fastened in any
suitable manner to the shaft 5 intermediate its length,
so that each end can be pulled down by its respective
solenoid when energized to draw in its core. 'These
solenoids are controlled through the mechanism 1llus-
trated in Fig. 5 by the motorman of an approaching
car and are connected by wires 19 and 20, (19 connect-
ed to the solenoid 17 and 20 connected to the solenoid
16), to contact plates 21 and 22 1n the road bed and so
arranged as to be engaged by a shoe 23 caried by a
connecting link 24 pivoted to the parallel bars 25 and
26. The link 24 carrying the shoe 23 is normally
lifted as shown in full lines, by the spring 27 which 18
connected to the under side of the car and to the par-
allel bar 26. A plunger 28 passes through a bearing

member 29 and engages one arm of a bell crank lever
30 which is connected with the parallel motion by a-

link 31. Secured to the under side of the car adjacent

the parallel bars is a switch 32 having an operafing

arm 33 engaged by a slotted link 34 connected to the
parallel bar 26 so that when this bar is depressed to 1ts

full extent the switch is operated to make contact and.

thereby complete the circuit to the shoe 23. 1 Thave
indicated in a diagrammatic way a trolley wire 39,

trolley pole 36 and a connection 37 leading to the mo- |

Tapped .off this lead is a conductor 38 including:
2) fuse 39 and a resistance coil 40, and connected to one
of the switch contacts (not shown) of the switch 32.
The operation is as follows: Upon the approach of a.

car to the switch, the motorman finding that the switch
is set for the curve and being desirous of proceeding

upon the main line, he thereupon depresses the foot.

plunger 28 which thmuﬂ'h the operation of the bell

crank and the parallel bars throws the shoe 23 into en-.
eacement with the contact plate 21, thereby supplying |

. current to the magnet 17 over the following circuit.-

44

45

yails.

From the generator at the main station over the trol-.
ley wire 35, through the trolley pole 36, conductor 33,.
fuse 39, resistance coil 40, one of the contacts of the
switch 32, (the contacts being now 1n engagement
with each othel) the opposite contact of the switch 32,
the parallel bars, shoe 23, contact plate 21, wire 19,
magnet 17 and back to the generator by way of the:
The solenoid 17 becoming energized rotates the:
shaft 5 which carries with it the toothed segment 6 and- -

~the crank arm 10, thereby throwing the switch so that

50

Db

60

6o

1f 1t 1s desired to

tion and locking it in such position by the changed
position of the weight 9

The plunger 28 1s 1nsu1fl,ted from the remainder of
the contact apparatus so that the motorman will not-

he liable to receive a shock. The automatic switch

operating system just described may constitute a part

of a system of surface contact supply such as is de-

scribed in patent granted to Edward E. Clement, No. §
812,018, I‘eblmly 6, 1906, the contacts in this instance |
~ being seculed in the road bed in & similar manner to

those described in his patent.

the main line is clear and operating the weight 9 to
"lock the switch tongue in posltion.
sun the car around the curve to the branch line the |
shoe 23 is depressed when the car is approaching the [
contact plate 22 which thereby ~supplies current.
through the car circuit already traced but thence over:
wire 20 instead of 19 to the magnet 16 instead of 17,
thereby throwing the switch tongue in opposite direc-

S

864,681

It will be clearly understood that the electric motor
illustrated in Fig. 4 and herein specifically described
is only indicated as a pair of solenoids for the purposes
of illustration. Any form of clectric motor adapted to
rotate a shaft in -cither direction might be utilized for
this purpose and I contemplate the use of any motor
constructed to perform the function desired, and any
other specific change which might be made in practice
and which does not depart materially from the spirit
of the invention. All such changes and modifications
are considered to be Wlﬂlln the pm view of Lhe prpend-
ed claims. . - |
Having thus described my invention, what 1 chlm
and desire to secure by Letters Patent is:

1. In a railway switch lock the combination with a

switeh plate and switeh tongue thereon, of a casing hwmﬂ'
its top substantially flush w ith the SWltCh phte, an op-
erating shaft horizontally journaled therein, a recipro-
cating connection between the shaft and the switch tongue,

an oscillating counterbalance shaft arranged: below the.

operating shaft and also honﬁmtally journaled ‘in the
casing, & rack and pIHIOIl connection Detween the two
shafts and an eccentric locking weight carrvied by the
counterbalance shaft and adapted to be operated tluﬂugh
the rack and pinion connection.

2. A switeh lock and opemtmﬂ mechanism compusmﬂ

a rocking shaft carrying a rack and havmg an- eccentric

rcannectlon to the switch-tongue, a palance shaft canymﬂ'
a weight and a pinion meshing with said mcl{ an -electrice

motor cannected to the wcl{mﬂ slmft, :—11:1(1 c1lcu1t connec-

tions for said motor. -
3. A switch lock and operating mechanism comprising .
a rocking shaft carrying a rack and having an eccentric
-1-et31p1'oca-ting link econnection with the switch-tongue, a

palance shaft carrying a weight and having a pinion

‘meshing with said rack, a motor for said rocking shaft,

and means fm 1n1pmt111n enelfw to sald motm fmm EL
moving car.

4. A 1a1lway switch loch and opelatmg mechamsm cnm—r':

prising a rocking shaft connected with: tlie switch- tonnue
and a locking weight therefor, of -an electric motor -for

rocking said. shaft, surface contacts for said motor in

proximity to the rails at a suitable distance from the
switch, and a codperating contact carried upon a car,

together with circuit connections for supplying current
“through the said contacts to the motor. -

- D, A I&IIW ay switch lock and operating mechanism-com-

prising an operating shaft connected to the switch-tongue,
~a counterbalance shatt ceared to the operating shfl,ft, an
.electric motor for the operating shaft, a surface contact
"in proximity to the rails and spaced a suitable distance.

from the switch; and a movable contact carvried upon a.car
adapted to codperate with said surface contact, together
with means controlled by an operator on the car to swing
gaid movable contact into position to engage said surface

contact and thereby operate the switeh.
6. A railway switeh lock and opemtmﬁ meclmmsm com-

prising an operating shaft connected to the E:-Wlt{,h tongue,

‘an electriec motor for the operating shaft, a pair of surface
contacts spaced at different points in pr 0\1m1ty to the rails

and removed from the switch, circuit connections. to the

“motor from said contacts such as to produce direct and

reverse movements of the operating shaft respectively, and
2 movable cobperating contact carried upon a car and-con-
trolled by an operator so as to complete the motor circuit
through either of the surface contacts at will,

7. A railway switeh lock and operating mechanism com-
prising operating means connected to the switeh-tongue,
electrical controlling means therefor,
for said controlling means, means carried . on a moving

car for completing said ecircuit connections to operate the
- gwiteh and means independent of the controlling means

for locking the tongue in either position.

Q. In @ device of the class described, the combination
with main line rails and a gwiteh tongue for branch rails,
means for moving said switch tongue in either direction to

complete either the main line or the branch line rails,

circuit connections
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means for locking said switch tongue in either position,
and means controlled by the operator of an approaching
car to automatically throw said switch tongue in either
direction, said locking means Dbeing independent of the
throwing means. '

9. In a device of the class described, the combination
with main line’rails, of a switch tongue for controlling
branch line rails, means for positively throwing the switch
in either direction, means manipulated by the operator
of an approaching car for controlling said throwing means,
and a balance weight for locking the switeh in either
position. |

10. A switeh lock and operating mechanism comprising
a4 rocking shaft carrying a rack and having a vecipro-
cating link connection with the switch tongue, a halance
shaft carrying a weight and having a pinion meshing with
sald rack, a pair of solenoids on either side of tlhe rocking
shaft, & common member for said solenoid secured interme-
diate its length to the rocking shaft, and means for impart-
ing energy to either of said solenoids from a moving ear

so that the rocking shaft will he operated in either

direction.
11. A railway switeh lock having an operating shaft, a
reciprocating connection from said shaft to the switeh

tongue, an oscillating counterbalance shaft, a rack and

‘pinion connection Detween the two shafts, an eccentric

balance weight on said second shaft, and means to cushion
the, throw of said weight in either direction.

12, In a railway switeh lock the combination with a
switch plate and a switch tongue moving thereover, of a
casing secured to the switch plate and having its top sub-

stantially flush therewith, an operating shaft horizontally

journaled in said casing, a reciprocating connection from
sald shaft to the switch tongue, an oscillating cotnter-
balance shaft horizontally journaled in the casing Delow
the operating shaft, a rack and pinion connection between
the two shafts, an eccentrie locking weight on the second
shaft adapted to De operated through the rack and pinion
connection, and a fluld completely filling the entire casing
and thereby adapted to exclude foreign matters from all
working parts, said fluid acting also to cushion the throw
of the weight in either direction.

In testimony whereof I allix my signature in presence
of two witnesses. .
LIIENRY [I. NICHOLS.
Witnesses | |

JAS. 8. CLIFFronp,
A. M. HARDINI.
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