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- ber,which receives movementas the car-wheel
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cessitating hisgetting off the ear tomanually

{ully described, and set forth 1n the claims.

PATENT

CHARLES WM. SQUIRES, OF SPRINGFIELD, MASSACHUSETTS.

ELECTROMECHANICAL SWITCH-O PE-RATINQ M EGHANis_M.

SPLCIFJ.G.&.TION f{}rmmg p& rt of Letters Patent No, 597 472, dated January 18, 1898.
| .&pphca’mn filed Aprll 9, 1897, Serla.l No. 831,392, (o madel)

Be itknown that I, CHARLES WM. SQUIRES,
a citizen of the United States, and a resident
of Springfield, in the county of Hampden and
State of Massachusetts, have invented new
and useful Improvements in Klectromechan-
ical Raillway-Switeh-Operating Mechanism,
of which the following is a specification.

This invention relates to improvements In
mechanism for operating railway-switches,
whereby the switeh-point may have its posi-
tion to cause the car to run on the straight
track or around the curve, as may be deswed
the straight-running or curve-rounding bemﬂ'
aecomphshed by an act of the motoz man
while remaining on the running car, not ne-

]
1

throw the SW 113@11 pmnt |

The object of the invention is to dewse a,
switeh- -oper ating mechanism or deviee which
shall be ef ment in opelatmn simple and
comparatively inexpensive in construction,
and generally more desirable and acceptable
than mechanism for throwing switches, con-
trolled or operated from the car, whleh have
been heretofore proposed and used

The invention contemplates a mechanism
connected to and operating the switch-point
by means of the power exerted by the car-
wheel passing over a member of said mechan-
ism, in conjunction with electromagnetic ap-
pliances which areoperative toregulate or set
shiftable parts of the mechanism,whereby the
switch-tongue will be thrown from the one to
the other of its positions, or whereby the
tongue while in a given position may, if de-
sned be allowed to remain in such position
without being affected by the movable mem-

passesover and pastit by said wheel; and the
invention consists in the constructionsand ar-
rangements or combinations of parts and de-
vices, all substantially as will be hereinafter

E*{emphﬁ.catmns of the present invention
are illustrated in the accompanying draw-
ings, in which-—

I"lﬂ“ﬂre 11s a plan view of my electrome-
chanical switch- -operating mechanism. Iig.
1% is a view of a detail of construection to be
hereinatter referred to. Iig. 2 is a secfional
elevation transversely of the track, as taken

on the planes indicated by line 2 2, Fig. 1
| with the parts shown as in their normal po-

sitions. Fig. 3 is a view similar to IFig. 1,
but showing the parts as operated by the pass-
ing car-wheel. Fig. 4 1sasectional elevation
similar to Fig. 1, but illustrating the avail-
ability of a modification to be hereinafter ex-
plained.

Similarcharactersof reference indicate cor-

responding parts in all of the views.
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In the drawings, A represents the raillway

‘having the straight track and branch or sid-
ing12 B repr esemmw aswiteh pomtm tongue

mmnﬂed_ as usnal. ,

C Leplesents a rocking switch-throwing de-
vice comprising a shaft 14 having the cra,n]-,...
arm 15, and the arms 16 and 17, hﬂ:Vlnm re-
speetwely the contact studs or members 18
and 11. - This device is mounted in suifable

supports therefor, with the shaft 14 ranging

borizontally under the road-bed longitudi-

nally of the railway, and a connecting-rod 19

has an engagement with the switeh-point B
and with the aforesaid arm 15, so that when
the rock-shaft is oscillated the switeh-point
will be horizontally moved or shifted.

D represents a lever pivotally mounted un-
derthe road-bed and having a portion or mein-
ber thereof, as seen at 20, located adjacent
one of the track-rails, so that the wheel of a
car in passing will swing the lever. Upon

this lever D, at a point smmbly distant from

the member ‘)O a pawl d is pivotally mounted

- and adapted to occupy either of two positions

on the lever—as, for instance, that seen in
the full lines in Iig. 2 01 that indicated by
the dotted lines in FI . 2, and also by the full
lines in Fig. 3.

f represents an electr omagnel, and ¢ the
armature therefor and ar mnﬂ*ed to Gpemte in

conjunetion therewith. _The rod 25 is con-
nected to the armature and also has an en-

gagement with the aforesaid shiftable pawl d.
In Flﬂ's 1,2, and 3 this engagement is a loose
%11(.11110 one under certain conditions, as- ac-

.quired by the eye 26 on the pawl and the
1 shoulder 21 on the rod, so that when the pawl

is in the position shown in I'ig. 2 and the ar-
mature moves toward the magnet the shoul-
der will engage the eye and thereby swing
the pawl to the right; but, on the other hand,
when the pawl is in the position shown in the
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_'dotfed'liues in IFig. 2 and the armature re- |
~ turns to its normal position away from the

3 . I 597472

electromagnet.the rod willslide freely through

-the eye W1thout throwing- the. pawl back to

the first position.

- An angular lever e, compl ising the arms 27_ -
- and 28, is pivotally huno" on a suitable sup-

o - port therefor under the 10ad~ber1 thearm 27,

- havingtheextremity 97‘-,pr0;|ectmfr upwar dly
-, throu*frh an aperture therefor in the plate c,
whwh covers the box or casing m, in which

10

| ‘most-of the parts of this mechamsm are in-

~ closed, this extremity 27* being accessible to |

o be depressed from the car by any of the well-

- 20

. -__"_3-'0

known devices which are employed on cars
to be thrown down for operating switch shift-
-~ Ing or setting or controlling devices located |
o tld,]a;cent the road-bed and not necessary
- be hereillustrated or desceribed. This angu-
lar lever has the counterweight 29, whereby--
- the angular lever will alwavs remain in its
| norma,l position Shown except when pOSItwe]y |

moved.

To the end of the arm 28 the conuectmﬂ- ._
rod 350 is pivoted, this rod playing throun‘h
the eye 32, pr 0V1ded on the pawl, and havmﬂ'
- at its right-hand end beyond the eye the -.
o sheuldel 33, so that when the pawl is in the
~ position shown in full lines, Fig. 2, and the
angular lever is swung the rod 30 may be
Adrawn endwise thr ouwh the eye without being
. interfered with by the latter, but so that When'
the pawl is in the other posﬂamn (shown in
- Fig. 3) and the angular lever is swung the

pawl will be swung therewith from the POSI-

tion shown in Iig. 3 to that shown in Fig. 2.

Now, 1eferr1n0‘ to I'ig. 1, it will be seen that

- the mﬂs 30 1in advance of the ralls 32, between

40
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- of reach of the throw of the pawl d. As the
electric car approaches the swweh In coming

60

which 1s located the present 1mpr*0ved mech-
anism, are insulated, as indicated at 33, from
the said rails 32, and that the wires 35 ran
from said rails 30 and, being joined together,

continue or extend to the eleetromaﬂ'net f at
~one pole thereof, and another wire 36 extends

from 1ts connection with the other pole of the
electromagnet to connection with the ground-
wire 37, commonly employed along eleetrle
rallways -

Now the opemtlon of the devices described
will be explained: It will be assumed that the
switch-tongue B is in its position shown in
Figs. 1 and 2 1o give the siding, and the pawl
d is in the pomtlon of inclination upwardly
to the left and under the contact member 18
of the rocker, which by reason of the position
of the switch- ton gue just stated islocated out

on the rails 30, in electrical connectlon 'mth
the eleetromwnet and return-wire, the cur-
rent coming tllt'ouﬂ'h sald rails 30 and the
electrom an*net from the overhead trolley-wire
by way of the motor on the car and the car-

- wheel energizes the electromagnet, drawing

the armature thereagainst, which, throuo'h
the rod 25, shifts the pawl d into the posmon
indicated in the dotted lines in Fig. 2 and

| lines in Fig. 3.

to

full lines, Fig. 3, the pawl being now in prox-
imity to the rwht hand. conta,ct 11 of the

rocker device O which contact member isin
the downswung pOSlthI]

wheels of the car have passed completely clear

of the rails 30theelectromagnet becomesdead = =
and the armature will fall away from theelec-
| tromagnet without reversing the position of.
the pawl from said position shown in dotted
"Now when the car-wheel =

reaches the lever D it will swing said lever,

| elevating the pawl d, and thlouﬂ*h the ]atter

‘acting 'wamst the adgaeent eontact membel'
11, opeIate the rocker device and shift the
-SWltch tongue to the pOSItlon for the %tlmﬂ'ht

track seen in I‘w 3.
In order to Iendel still fmther more clear

the operation and availability of the mech-
anism, it will be assumed that the switch-
tongue is In the position for causing the car
to proceed on the straight track, the rocker
device to correspond to this position of the

tongue being in the position shown in Fig. 3.
Now as the car comes onto the rails 30 a,nd

"Now assoon as the

75 |
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the magnet draws the armature and recipro- . -
cates the rod 25 the latter will simply play - -

-loosely through the eye 26 without establish-
ing any new GOHdIthI‘lS and when the car-

95

wheel - operated lever D is swung the pawl

moving therewith will be thrust to 1ts upward

lines, Flb 2, and the rocker is in the position
&hom n in Kig. 3, and it is desired to have the
car switched around the curve, of course it

-i8 understood that the electroman*netlc appli-

ances operate as next last above explained
without effect to shift over the pawl to the
right, and the motorman or other person,
through whatever means are provided for
such purpose, mechanically depresses the
member 27* of the angular lever e, where-
upon the pa,wl 18 shlfted fo its other POSs1-
tion—rthat is, in its inclination upward to the

| left and under the lower contact member of

the rocker, so that as the car-wheel proceeds
over the power-lever D the rising pawl will
shift the switch-throwing device C so as to
swing the switch-tongue to the position to
cause the car to take. the siding..

In Figs. 2 and 3 a snap-cateh device or au-
tomatic latch 7 is shown as operatively com-
bined in relation to the lever D, so that after
the first wheel of the car has passed to de-

press 1t and through 1t to effect the operation

as purposed this catch will prevent.the lever
from being reciprocated by the successive
wheels of the same. car, a5 is unnecessary,
and as also tends to unduly wear out the
mechanism. It is understood that this re-

straining of the lever occurs at a time when
the electromagnet is dead, and it is also per-
celved that the said lateh 2 is, through the rod
| 39, engaged with the armature g, so that when

limit befme it reaches the right-hand contact
member 11 of the rocker devwe and no shift-

ingwillensue; butagain,;assuming the switch-
tonn'ue is set for the straight tr ack that the
'paﬁl is. shlfted to the p0<31t10n of the dotted

ITO
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the next car comes along to the rails 30 and | the short time required uutﬂ“: the car has

the armature iz drawn against the electro-
magnet the lateh will automatically release
the lever for the latter to resume its normal
position in readiness to be again operated by
the nexti car. |

I will now describe a manner of utilizing
essential portions of my improved and novel
mechanism, whereby the angular mechanic-
ally-operating shifting-levereanditsconnect-
ing-rod 301s dmpensed with, the electrical ap-
plmmes being arranged and operating to shift
the switch or 1em G 1T as it may have been se‘i;
as required.

The rocker. demce C whleh throws the

switch-point in Fig. 4, is shown inverted—

that is, the e.t'&nl{-a.rm 15 thereof is upwardly
extended. Ileretheconnecting-rod 25 1s plv-
oted to the armature and to the pawl, so that
there is no lost motion in either direction.
The wiring for the electric connections with
the eleetlfemawnet is here slightly different,
inthat the wires 35 35,instead of runningirom
connection with the rails 30 through the nag-

‘net, ran, as indicated in the dotted lines 35,

F:L;__,. 1, to and through the magnet from the
rails 3 , next to whmh the lever D is located.
It is uuderstoed that there is some consider-
able length of rail 32 to be traversed by the
car-wheel between the fime the wheel first
reaches such rail and the time it reaches 'Lhe

lever D.

Now b‘ﬁppDSlDﬁ the pawl d and armature
are in the positions shown in Fig. 4 by dofted
lines before the car-wheel reaches the rail 32

and the switch-tongue is placed for the

straight track, so soon as the car-wheel comes

upon _the rail 32 it energizes the electromag-
atnre which brings the

pawld under the contact member of the rocker
which is lowermost and in readiness to re-
ceive the shifting thrust by the pawl, and
this shifting thrust causing the right-hand
arm of the rocker to rise and the crank mem-
ber 15 to move to the left throws the switch-
tongue open, so that the car will take the sid-
ing and run around on same under its elec-
tric motive power. Now if it 13 desired to

- run on the straight track, the electric-power

55
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current is switched off at the car, so that mo-
mentarily it does not run through the motor,
so that the circuit comprising the rail 32 and
the electromagnet f becomes broken and the
electromag net dead, and the rocking pawl d

is thrown me to 1ts lettward 111(31111&1310]1 by

reason of its positive connection with the ar-
mature as the latter falls away from the mag-

‘net and before the car-wheel reaches the le—

ver D. This reversal of the arm 15 shown

in Fig. 4 from its pgsition shown in Kigs. 2
and 3 is preferable, but not essential, and 1t
is preferable for the reason that it is more

requisite to run the eleciric car on power

while taking the switeh for the siding than it

is to run on power for the straight track,
which may be readily done under the momen-
tum of the car and while the power is oif for

passed the switch mechanism. |
Aswill be perceived on reference to Fig. 1°,

the smtch-epemtmﬁ* mechanism may ad V&ll- -

tageously comprise a yielding connection be-

tween the arm 15 comprised in the rockerde-

vice for throwing the switch-tongue and the
connecting-rod engaged with saad arm and
the tongue, 1 v*her‘eby in the event of a stone

or other unyielding objeet becoming lodged

in the switch the mechamgm will _not beeome
broken when the lever D is very for cibly de-
pressed under the weight of the passing car,

and, as shown in Kig. 1%, the connection be-
tween the arm 15 and conneetmmmd 19 is
made by having the rod passed throuwh an
aperfure in the arm and having the shoulders
41 41 fixed thereon at either 51de of the arm

/5
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suitably distant therefrom, between each of

which and the arm are the encircling springs
31.  The springs have sufficient stlf ness, so

that ordinarily the arm and conneetmn’-—md

move as one: bnt of course, 1n the event of

the switch-tengue becoming blocked the

movements of the méchanism comprising and

‘intervening between the lever D and the

rocker device may ensue without effect to
movethe connecting-rod or without resistance
imparted thereby, ewept such asis developed
by the reaction of theoneof the SPrings whmh

is compressed.
Having thus described my mventwn what

| I claim, a,nd desire to secure by Letters Pat--
ent, 1s—

1. In a switch-operating mechanism of the

character described in combination with the

switeh - tongue, a device for throwing the
tongue, a car- wheelﬂ@pemted lever, a sh1ft-
@ble pawl to have a thrust 1mparted thereto
by the lever and to shift the switch-throwing
device, an electromagnet and its armature en-
gaged with the pa,wl a catch device for auto-
matlcally engaging the lever when depreqsed
and a part through which the catch is engaged
with the arma,ture substantially as described.
2, In a switch-operating mechanism of the

'eharaater deseribed in combination with the

switch - tongue, a device for throwing the
tongue, a car-wheel-operated lever, a shlft-

able - pawl to have a thrust 1mparted thereto

by the lever and to shift the switch-throwing
device, an electromagnet and its a,rma,ture
en ﬂ*aﬂ*ed with the pa,wl a catch device for au-
toma,tiea.lly engaging the lever when swung
and a rod eenneated to the armature and hm -
ing a shoulder to engage said caftch as the
armature moves onto the magnet, substan-

' tmlly as described.

3. Inaswitch-operating mecha:msm 11 ¢om-

bination, the switch-tongue, the rock-shaft 14

having arm 15, also having the differently-
extended eont&et members, a connection be-
tween arm 15 and the tongue, the lever D hav-
ing the pawl d pivotally mounted thereon,

and adapted to be swung adjacent either of
the contact members of the rocker-shaft, the

electromagnetanditsarmature,arod engaged
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4 597,472
.. with the armature, adapted for a play rela- | or dog d pivoted on the portion of the lever -~ =
________ tive to said pawl, and having a shoulder to éwhlch 1s adjacent said points of contact and Jo
.. ... .. ... .. engage same, a device adapted to be reached | adapted to be shifted into 0 positions to engage
o w o and moved from_ the car when adjacent the | one or the other thereof, an: electromagnet' SRR
----- 5 switch, having a lost-motion engagement with comprised i in: c1rcu1t-rconduet0rs which: will =
S -S&ld_p&WI for Shlftlnﬁ‘ the p&wl When the lat- | also comprise the carwhen suitably adjacent =
... .. terisin oneof itsgiven set positions, all sub- | the switech and having an armature therefor, 35 =
S - stantially as and for the purposes set forth. | and a rod engaged with the armature and' EERREN
e R 4. In combination the switch-tongue, the | adaptedinits _movemen ;in conjunction with =
- 10 rock-shaft 14 having arm 15 and arms or ex- | the attracted armature to have a shifting en-
... . tensions16and 17, the connecting-rod 19, the | gagement with said 1evel-supp01ted pa,wl oo
.~ leverD having the. pawl d pwoted thereon the corresponding direction, and a mechan- so
SEREEEERRRRS RS .and having the apertures or eyes 26, 32, _the_ ical device accessible from the road- bed,and
s;--.e.=;=;?;5-g;_:_;_:;felectl_omafrnet and its armature, _th'e 'rod 2o | connected with said pawl and adapted 'w‘h:en': SERERERS
1 15 playing through said eye 26, and having the operated to swing said pawl into its position. = =
.+ . shoulder 21, the angular lever ¢, one arm | the reverse.of _tha,_t in which it may be placed
... ... ... thereof belnfraccessmle at the road bed and | by the armature 'eonnected therewith fm ‘thej 05
o therod 30 connected to its other arm, and pmposessetforth ---------------- SR
.+ playing through the said pawl-eye '82 aud ;7. :In a switch- operatmﬂ' meehamsm of th‘ SRR
0. .o o 20 having the should,er_ 33, Substantmlly aS de- ehamete}. described, thecombination with the: =+
--=--e=:-f:i:%ai::-.-.;:-sm*-lebed R I R R track-rails 82 ad,]acent the switch, and the =
SRR R RN 5. Ina Swl_tch_ -operating mechamsm- of the track-rails 30 insulated from said rails which 7O
R AR -character described, the combination with a | are adjacent the switeh, the wire 37 running '
... . switeh,anda mgva’ble device operatively con- | along the trackway, an. eiectmmagnet 10031}6{1 _
oo 25 neeted to the switeh, and haVlH'ﬂ‘ two polnts admeentthe switch, and wires running from -
. of contact, of a: 1eve1, ad&pted to be operated | connection with sald insulated rails, eonnee ~EEEEE
R R by the Wheel of a passing car having a por- | ing the electmmagne’c and c_ontmumﬁ' from 35
... .. tionthereof projected adjacent said contact- eonnectmn with the latter to said wire 37,0f © '+
. points of the said switch- -operating device, a | a device connected to the switch for ?opieia;t-é SRR
. 3o pawlordog d pivoted on the portion of the ing 'it, the same being movably mounted = =
o lever Wthh 18- adjacent said points of con- Wheleby it may oceupy ie'lthe'r of differentset - -
.. tact and adapted to be shifted into positions positions, a car-wheel-operated lever, a shift- jo =
. toengageone or the other thereof, an elec- | able pawl or dog for establishing according
S e e tromdﬂnet _compused in  circuit- conduetms “to its position, enwacrem;ent OT | mn -engage-
35 which will also comprise the car when suit- | ment between the lever and said switch-set-
ably adjacent the switch and having an ar- | ting device, and an armature engaged with
mature therefor, and a rod moved by the ar- sald shlftable pawl for setting it when said 3s
mature and adapted in its movement to have | electromagnet becomes wtallzed substan-
a shifting engagement with said lever-sup- | tially as descmbed
40 ported paml substmltlally as described. In testimony that I claim the foregoing as
| 6. In a switch-operating mechanism of the | myinvention I have signed my name, in pres-
character described, the combination with a | ence of two W1tnesses, this Tth day of April, qo
switch, and a movable device operatiy ely con- | 1897.
nected to the switch, and having two points CHARLES WM. SQUIRES.
45 of contact, of a lever adapted to Te operated o |
| by the wheel of a passing car having a por-| . Witnesses:
tion thereof projected adjacent said contﬂ,et- WM. 5. BELLOWS,
points of the switch-operating device, a pawl M. A. CAMPBELL.
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