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Application filed duly 27, 1900, Serial Neo. 25,036,

(No model.?}

To all whom it may concern:

Beitknownthat we, GEORGE T'. HANCHETT,
of Hackensack, 1in the county of Bergen and
State of New Jersey, and JOHN McLEOD MUR-
PHY, of Torrington, in the county of Litch-
field and State of Connecticut, have invented
a new and Improved Switch Mechanism for
Surface-Contact Railways, of which the fol-
lowing is a specification.

Thisinvention relates generally toimprove-
ments in that type of switch mechanisms em-
ployed in surface-contactelectric-railway sys-
tems having sectional conductors connected
by laterals with the feeder-wire and adapted to
be initially moved to a closing position by a
pick-up current created by a source of local
energy stored upon the car or other moving
vehicle.

In its more specific nature our present in-
vention seeks to improve the switch mech-
anism disclosed in Patents No. 599,344, dated
February 22, 1898, and No. bel,Sf(l, dated
January 23, 1900, granted to John M. Mur-
phy, and has for cne of its purposes to sim-
plify the construction and arrangementofthe
soveral parts constituting the switch mech-
anism aforesald, whereby their action will be
rendered the more positive and danger of
any of the parts thereof becoming dlS&‘[‘l“ nged
from ordinary use reduced to the minimum.

Anothner feature of our present invention
lies in thenovel and compact manner of as-
sembling the several parts constituting the
switeh and coOperatively joining them so the
entireswitch mechanism can be oonvemently
held in a housing or shell of small area and
having such shape as to admit of 1ts being
practically buaried between the track-ralls
and in close relation with the conductor or

feed rail.

In the practical operation of solenoid-
switech mechanismsof the Murphytypeatore-
said we have found that through imperfect
contact of the trolley or current-collecting
shoe the switeches frequently vibrate—that 1s,
the bridge member carrying the movable con-
tacts 18 by reason of such imperfect trolley-
contact subjected to a hammering action,
which provides an unnecessary waste of en-
ergy and wear and a tendency to create arcing
and frequently cutting out the feeder-circuit.

The prime object of our present invention |

| 1s 10 provide a switch

mechanism S0 con-
structed thatthe objectionable features above
mentioned will be eliminated and in which s5g5
the momentary imperfect drag action of the
trolley or current-collector under ordinary
clr cumstances cannot affect the switeh mech-
anism sufficient to cause it to hammer or vi-
brate or break the feeder-circuit. |

Another and essential object of this inven-
tion 1s to provide means—a secondary in the
natureoi a copper tubesurrounding the mag-
net—which gives persistence of magnetic ac-
tion sufficient to enable the plunger to con- 03
tinue on its upward course even after the
shunt-circuit is broken and before the series
cireuit is made, whereby the use of a com-
plicated following contact mechanism 1s ren-
dered unnecessary.,

Our invention, therefore, in 1ts generic na-
ture comprehends an Improved correlation of
the inner and outer switch-windings and &
current-governing means tor controlling the
alternate fiowing of the current in such man- 73
ner as to arrest a quick action thereof, where-
by to maintain the switch to its closed posi-
tion during the momentary breaks or irregu-
lar contacting of the trolley or current-col-
lector with the conductor-rail.

In its complete make-up our invention in-
cludes, in connection with the high and low
resistance windings of the switch, means for
creating an eddy-current against the switeh-
governing current in elther direction of move- 85
ment, whereby to cause the shifting of the
current to be effected so slowly that before
the switch-contacts can separate the carrent
will again assume ifs proper condition and
cause the contacts to remain at their closed go
position—in other words, to hold the switch
closed during the space of time that the cur-
rent, momentarily broken, is again restored
to its normal condition.

Again, our invention numbers among 1ts
characteristic features certain improvements
relating to the detailed arrangement of the
bridge member and the carbon and metallie
contacts, whereby the cost of construction 1s
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economized and the several parts so arranged 100
that all danger of arcing or the current jump-
ing from the carbon contacts to the suction-
plungetr 1s avoided.

Subordinately this invention consists in
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certain details of construction and novel ar-
rangement of parts hereinafter fully de-
seribed, and particularly pointed out in the
appended clanns, reference being had to the
accompanying drawings, in which—

igurel 1s & combined vertical section and
end elevation of our improved switeh., Hig.
2 18 a combined side elevation and section as
viewed 1n the direction of the arrow X in
ifig. 1. Ifig. 3 is a horizontal section taken
on Lhe line 3 3 of Kig. 1. Fig. 4 is a detail
view of the closed Seeond.:u'y or cup forming
a part of the outer or low-resistance winding.
g, 5 1s a detall vertical seetion showing the
¢oY 161&131011 of the combined wire or hlgn re-
sistance bobbin, the induetion cup or shell,
and the outer or low-resistance winding. Fig.
0 18 a detall view of the solenoid-plunger or
magnet. I'1g. 7 18 a transverse section taken
on the line 7 7 of Hig. 1.

In its practical construection the switeh
mechanism proper is mounted and preferably

hermetically sealed within a metallic casing

having an upper circular head or bell 1 and
an oblong lower section 1*, fastened inte-
ogrally with the head or upper section 1, the
sald lower portion 1* being open at the bot-
tom to permit the ready inse r'tmn of the switch
mechanism, the bottom edge of the oblong
portion 1° hcwmﬂ suitable flanges or ears 1"
to receive similar flanges or ears 2" on the
base 2, upon which the switch mechanism
proper is mounted, the said ears 1" 2" being
provided to receive the fastener-bolts 3. The
housing 1 1* is made solid throughout—that
18, mbhoub any openings excepting at the bot-
tom-———wherel}y when the base 2 is properly
fitted within the bottom the entire switch
mechanism will be held hermetically sealed.
Fixedly mounted upon the base 2 and pro-
jected upwardly therefrom is a pair of legs
4. having an arched arrangement wt the top,
and upon the top of the said legs is made
fast a horizontal metal disk 5, adapted to
fit snugly into the mouth of the bell por-
tion 1, sald disk 5 having an annular flange
5* to form a stable bearing. The plate 5
and the top or arched portion of the legs 4
are formed with a central socket 6, the IOWGI
end of which 1s contracted, as at b”", to pro-
vide a guide for the reduced end 7* of the
plunger or solenoid armature 7, the upper or
large part of which is projected through the
socket 6, the drop movement of said member
7 being cushioned by reason of its shoulder
6 engaging a leather or other soft washer 8,
held in the bottom of the socket 6, as clearly
shown in the drawings. A pair of brackets
9 9, diametrically oppositely disposed, are
hung pendent from the disk 5 and secured
thereto by bolts 10, which bolts, as also the
brackets 9, are insulated from the disk 5 and
the solenocid-plunger by insulated members
111172,

Upon the lower end of the solenoid-plunger
bar is fitted a metallic bridee 12, which is

670,425

ner clearly shown in Fig. 2, and on the -ex-
treme lower end the plunger-section 7* car-
ries a clamp-nut 15 and a jam-nutl 15°%, the
lower extremity of said portion 7* terminat-
ing in an impacting-surface that opposes a
cushion or dash-pot device, the construction
of which and its multiple funetions will be
hereinafter explained.

In the Marphy patent, No. 641,879, referred
to, the metalliec contact-plates, which brealk
circutt prior to the separation of the carbon
contacts, are disposed outside of the carbon
contacts which are nearest the Solwmd or
plunger bar.

Inourpresent invention the positionsof the
metallic and carbon contacts are reversed.
The metallic plates 14 are adjacent the plun-
ger-recelving part of the bridge 12, the carbon
Cfmt ACcts 16 bemu mounted on the outer edgo
of the said bridge 12. The make-and-bre: e
correlation and the operation of the metallic
and carbon contacts 14 151in the presentinven-
tion being precisely similar to the like parts
in the Murphy patent, No. 641,379, a detalled
description of thesaid partsisnot heredeemed
necessary. ltshould bestated, however, that
the present way of arranging the two contacets
1415 has material advantages. Ifirst, 16 pro-
vides tor making a bridge-piece of less WBI”‘]IL
and metallic muf&ee whemhy to enable the
worl of lifting to be done with a smaller and
more inexpensive magnetic coil, and, second,
as the carbon contacts brealk last—uthat is, al-
ter the metallic contacts are broken—danger
of current leakage or arc jumping from the
carbon contacts to the solenoid-plunger is re-
duced to the minimum.

Centrally mounted upon the insulated block
2° of the base 2 is a shallow cup or pot 10,
made fast by the bolt-shank and nut devices
16*. Theupperendof the pot 16isexternally
threaded to receive a gland 17, through which
moves vertically an apwardly - extending
socket 18*, which receives a contact-bloek 18,
said socket 18* having a head 18", which plays
in the pots 16 and rests on a stout spring 19.
The devices 17 1S form the double function of
acting as a circuit-breaker for cutting out the
shunt or primary cireuit and also as a dash-
pot cushion for relieving the plungei-bar of
too great a jar or shock asit drops bacik to 118
normal position.

The dash-pot contact device referred to has
the additional advantage in that the same
supports the entire weight of the pluuger aft
the lower part of the stroke, and by reason ol
this the actual effective weight on the plun-

- cer 18 much reduced when the latter member

1s In the weaker portion of the magnetie field,
where the pull issmall. Furthermore, as the
Dlunger rises the gravity effect upon 1t in-
c¢reases by reason of the lesser tension of the
dash-pot spring as the weight of the plunger
1s lifted therefrom; but by this time the plun-
ger will have ascended 1nto a stronger mag-
netic field amply able to lift 1. The said de-

suitably insulated from the plunﬁ‘erma man- | vice therefore provides for a longer stroke
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of the plunger and a wider separation of the | is made fast on or insulated from the disk or

contacts than would otherwise be possible.

20 designates the shunt or primary circuit
from the local energy on the car, which passes
up through an insulated bushing in the base
2 and up to the inner or fine-wire bobbin 21,
from whence it passes down again and joins
to the cup or pot 16 and grounds through the
contact 18, the plunger-bar, the disk 5, and
the housing. Normally—that is, when the
switch is open—the plunger and bridge men-
bers are upon the contact end of the plunger,
resting upon the contact 18, the spring 19
being at this time compressed. (See Fig. 1.)
Now when in this position 1f the pick-up or
shunt cireuit 2018 energized current will flow
through the fine or high-resistance winding
21 into the contact 13 and ground through the
plunger and plate 5. The plunger then, by
reason of the magnetism of the bobbin 21, 1s
sucked up, and in consequence the carbon
contacts 15 will close in the main or feeder
circuit to the switch. The initial upward
movenment of the plunger is aided by the ex-
pansion of the spring 19.

In the practical operation of ourswitch the
contact 18*is open a considerable time beiore
the contacts 15 take hold, this being a re-
sultant by reason of the plunger by 1ts mo-
mentum being carried over the interval and
by the persistance of magnetic energy 1n its
iron parts due to the eddy-currents circulat-
ing in the closed secondary or cap 26. (Shown
in [ig. 4.) By providing the cup member or
secondary 26 and arranging the same as shown
it will not be necessary that the current cir-

culate in either the series or shunt bobbin in |

order to magnetize the cores during the shift-
ing of the plunger, for the reason that i1f the
core is once magnetized by either the series
or the shunt coil and the current 1s allowed
to suddenly cease in either or both of these
members the magnetism will remain and per-
sist in the cores, a resultant of the eddy-cur-
rent circulating in the closed secondary or
cup 20, it being understood the eddy-ecurrents
are caused by the dying away of the magnetic
lines and the tendency to prevent this dying
away according to the law of Lenz. T'his per-
sistence of magnetism, produced as stated,
acts in the case of flow of current in the se-
ries coils to prevent the switch from immedi-
ately pulling open, and in case of the cessa-
tion of current in the shunt-circuit coils 1t
acts to prevent the magnetism and pull on
the plunger from immediately dying away,
and thereby,in combination and with the mo-
mentum of the plunger, assists the latier to
continue its motion and close the contaets 19,

thereby switching in the series coll and com-

pleting the closing stroke of the switch.

22 designates the outerlow-resistance main-
current-receiving winding, which surrounds
the fine-wire bobbin, but snugly fits within
the bell portion1of the shellorhousing. The
winding 22 hasanintegral leg 22*, which prop-

bearing-plate 5,thesecuring-bolt 23 also form-
ing the binder for one feed-wire section I,
that extends from one of the bracket mem-
bers 9, as clearly illustrated 1n the drawings.

25 designates the feeder-wire, which passes
up through an insulated bushing and con-
nects with one of the brackets 9.

26 indicates a secondary fitted between the
innerandouter windings 21 22, the upperend
of which is in circuit with the upper end ot
the ocuter winding, while the remaining por-
tion is out of touch with the said winding to
produce an intervening annular space 27.
The lower end of the secondary 26 has a base
formed with an annular flanga 26°, carrying
an insulated disk 26¢, upon which the bottom
edge of the outer winding 25 may also be sup-
ported, and the said base (indicated by 206")
has a pendent bolt 28, that passes through an
insulated aperture 5° in the disk 5 ahd car-
ries in its lower end a terminal socket 29, In-
sulated from all but the bolt 2§, in which the
wire lead 30 to the third rail is fastened. The
saidlead may bo a separate wire from the third
rail or may also serve as the feeder from the
third rail to the shunt-winding bobbin.

Assuming the switch to be open, 1ts nor-
mal position, to close it the local energy on
the car is brought into circuit with the inner
winding of the switeh, which magnetizes and
starts to lift the plunger, which as 1t rises
separates from the contact 18 and breaks
the local or shunt ecircuit before the contacts
15 engage; but the lifting magnetism of the
shunt-coil does not disappear by reason of
the eddy-currents which are at this time cir-
culating in the secondary—. e., the copper
tube 26—and therefore the lifting action of
the plunger does not suddenly cease with the
breaking of the shunt-circuif at this time,
but by its momentum, together with the con-
tinued magnetizing foree in the shunt-coil,
the plunger will be ecarried up to spau the
gap indicated by the word “‘span” in Ifig. 2,
through which the plunger passes when there
is not current in either the shunt or series
coils. - Current now flows from the feeder
through the contacts 15 15 into the outer or
low-resistance winding, and the contacts 15
being yielding (spring-held, as shown}) the
nlunger will becontinued initsupwardthrow
by the magnetizing force now created by the
outer winding until its metallic contacts 14
engage, which contacts then relieve the car-
bon contact 15. The switch 1s now held
closed by the main-line energy. Now, as-
suming the switeh to be operating and an
imperfect confact is made by the current-
collector, which now forms the retuarn to
the carrent passing through the switch, the
current is practically or at least materi-
ally weakened and its power 18 momentarily
broken. Underordinary circumstances, and
especially when switches are used having the
ordinary type of low-resistance winding, the

erly supports it in position, and the said leg | switeh is caused to vibrate or to break its
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connectioil,
20 an mnduced or eddy currentisproduced at
ecach shifting of the current making or break-
ing, which creates a slow magnetizing or de-
magnetizing action, which sufficiently retards
the changing of the magnetizing force of the
outer or low-resistance winding to prevent
1ts becoming instantaneously negative in
case ol a slight momentary interruption of
the feeder-current, causing it, as it were, to
remaln suificiently interrupted to hold up the
switch and prevent it vibrating or breaking
its contacts. It will thus be apparent that
by reason of creating an eddy-current at the
shifting of the current that passes under a di-
rect head through the lower-resistance wind-
ing we are enabled to automatically maintain
a suflictent magnetizing force to bridge over
the momentary weakened or broken contacts
made by the shoe.

Another advantage of ourinventionis that
by arranging the parts as described the two
windings can be compactly arranged, and by
mounting atl of the switech mechanism in a
base capable oif being removed bodily with
the switeh mechanisim from the shell or hous-
Ing easy aceess can alwayvs be had to the said
switch mechanisniand said mechanism can be
the more readily manufactured or repaired.

Having thusdescribed ourinvention, what
we c¢latm, and desire tosecure by Letters Pat-
ent, 1s—

1. A solenoid-switeh of the character de-
scribed, having a high and a low resistance
winding, said low-resistance winding includ-
ing means for creating eddy-currents when
the main current flowing through the low-
resistance winding fluctuates.

2. A solenoid-switch of the character de-
seribed having a high and a low resistance
winding, said low-resistance winding includ-
ing means for producing eddy-carrents to re-
tard the magneticeffect in said low-resistance
winding. |

5. A solenold-switeh mechanisin of the
character stated, having a high and a low re-
sisfance winding, and means for creating
counteracting carrents, whereby the solenoid
becomes a slow-acting magnet.

4. A solenola-switch mechanism of the
character deseribed having a high-resistance
winding and a low-resistance winding inelud-
g an external spiral winding and an in-
ternal core, one terminal of the circuit con-
necting to the spiral winding and the other to
the core. -

9. In a solenoid-switeh of the character de-
sceribed, the combination with the inner or
fine-wire winding and the outer spiral wind-
ing, of a cup-shaped core disposed between
the Iinner and outer windings, the upper end
of the said core being in contact with one
terminal oif the low-resistance winding, the
other terminal of said low-resistance winding
being in cireult with the {eeder-wire, and the

=

Now by reason of the secondary | other terminal of the core being in circuit

with the third rail.

0. In a solenoid-switch of the character de-
seribed, the combination with the high and
low resistance windings, the plunger, the
shunt-cireuit in line with the high-resistance
winding, and having a ground return through
the plunger, said plunger being governed by
the magnetic influence of either the high or
low windings, circuit-closers in the low-re-
sistance or feed-wire circuit, closed by the up
or suction movement of the plunger, and a
follower-contact in the shunt-cirenit engag-
ing the plunger and arranged to become dis-
engaged from the plunger to brealk the shunt-
circuit as the main or feed line is picked up.

7. In a solenoid-switch mechanism of the
character desecribed, the combination with the
high and low resistance windings,the plunger,
the shunt-circuit in line with the high-resist-
ance winding and having a ground return
through the plunger, circuit-closers in the
main or low-resistance cirveuit closed by the
suction movement of the plunger, of a fol-
lower-contact in the shunt-circuit engaging
the plunger and adapted to separate there-
from when the main orfeeder cireuit is picked
up to cut out the shunt-cireuit, said follower-
contact having a dash-pot resistance and
adapted to serve as a means for cushioning
the drop of the plunger when the switch re-
sumesits normal oropen position as specified.

3. The combination of the housing having
an upper bell-like top and an oblong lower
part, the base 2 adapted to hermetically seal
the housing, thelegs 4 havinga central socket,
the bearing-plate 5, mounted in the legs, the
high and low resistance winding devices
mounted on the plate 5, and insulated there-
trom, the planger 7, carrying a contact-maker
atthe lowerend, said plunger being erounded,
contact-makers in the main or feeder eircuit
governed by the suction action of the plunger,
a shunt-cireuit in line with the high-resist-
ance winding and having a terminal contact
adapted to engage the contact end of the
plunger, said terminal contact having a yield-
ing support and adapted to follow the plan-
ger 1n its up movement to a predetermined
pointand then separate therefrom for the pur-
poses specified.

9. A solenoid-switch having high and low
resistance windings,the high-resistance wind-
ing including a means for counteracting the

ing, whereby to maintain sufficient magnetic
influence in the plunger to hold it to its con-
tact-closing position during fluctuations in
the main-line current for the purposes de-

scribed.

GEORGE T. ITANCIETT.
JOHN McLEOD MURPIIY.
Witnesses:
CHAS. S. LONGHURST,
. W. BARKER.

magnetic effect of the low-resistance wind-.
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