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To all whom 1t may concern:

Be it known that I, Groree W. DoONNAN, |
A citizen of the United States, residing at
Schenectady, county of Schenectadv and

State of New York, have mvent»ed certain

new and usetful Impmvements 1 Electro-
magnetic Switch-Operating Mechanism, of
which the following is a Spemﬁmtlon _
The invention relates to such improve-
ments and consists of the novel construction
ancd combination of parts hereinafter de~
scribed and subsequeuthr claimed.
Reference may be had to the ‘mcomn‘my—
ing drawings, and the reference characters

marked thereon, which form a part of this

specification.

Similar characters refer to similar parts
in the several figures therein.

This invention is especially adapted for
operating the switches of street-railways, but

1t may jso be qdmutageously employed 1n |

many situations where 1t 1s desired to actuate
a reciprocating member first in one direction
and then in the opposite direction by the use
of electromagnetic mechanism.

Certain ob]ects of the invention are to ren-
‘der more certain and accurate the operation

of the reciprocating member; to lock the re-
member ag ainst -~ accidental
movement during the intervals between sue-
cessive operations of the same by an elec-
tromagnetic mechanism; and, 1m its pre-
forred application to a street raﬂway switch,
to yieldingly hold the tongue of the s’mtch
in the last selected position, either open or
closed, between successive operations of the

e |

electr omagnetlc mechanisim.

Other objects will appear in connection

with the following deseription.

Figure 1 of the drawings is a top plan
view ol my 1improved switch-operating
mechanism for street-railways partly broken
away. I'1g. 2 1s a plan view on a larger scale
of the box containing the electronnonets and

‘the mechanism oper rated thereby to induce

the throwing of the switch-tongue to open or
close the switch. Ifig. 3 1s a similar view
with certain of the parts in di
tions caused by operation of the electromag-
netic mechanism.
tudinal section of the same taken on the bro-

isometrical pelspectn"e of one of the spring-
catches detached.

Referring to the drawings wher ein the in- . ’i‘he ends of the levers, 6 and 7, also play 1 112

Terent posi-
Fig. 4 1s a vertical, 10110‘1-'

ken line 4—4 1n Fig. 2. HKig. 5 1s a V]@W in

|
1
|
|
|

vention 1s shown in preferred form, 1, repre-

sents a box containing the electr omqgnetlc
mechanism ; 2, a reciprocating member 1n the
form of a chaft extending exteuorly of the
box and adapted to be operated by said elec-
tromagnetic mechanism: and, 3, the movable
tongue of a street railway—switch adapted to
be thrown first 1n one direction and then 1n

the opposite direction by successive opera-
_tlop.s of the electromwnetlc meclnmsm

Mounted within the box, , are a pair of
electromagnets, 4 and 5, the armatures for
which are mounted upon the respective le-
vers, 6 and 7, sald levers being drawn to-

ward each other and away from the respec-

tive magnets, and against the stop, 22, by the
coil-spring, 8, 3. when said e lectromagnets are
not energized. The shaft, 2, is connected by

a stiff coil-spring, 9, with a reciprocating

shaft, 10, capable of sliding movements 1n
the bearmgs 25, mounted upon the interior
of the box, said shafts being in line with
each other. The shaft, 10, is provided on
one side with two notches 11 and 12, so ar-
ranged that at the end of the movement of
the Slnft 10, to the right, as shown 1n Fig.
2, the notch, 11 is in line with, and adapted

to recelve, the sprmg -catch, lu; and at the_

end of the movement of S‘le shaft 1 the

opposite direction the notch, 12, is mn line

with, and qd‘Lpted to 1eeewe the Spring-
catch 14..

The catches 13 and 14, reciprocate 1n
s;hdewqys in the bears ings, 25, at right angles
to the respective shdeways for the s]ml‘ .E(J
and are yleldingly forced inward by means
of a leaf-spring, 15, the middle of which
bears upon the side-wall of the box at, 16,
and the respective ends upon the catches 13
and 14. The inner end of each of the
catches, 13 and 14, is bifurcated, the bifurca-

tion hfwmﬂ 2 beveled bottom- walj and be-

Ing fuhpted to freely receive a slide-bar, 17,
the opposite ends of which are heveled to
correspond with and engage said beveled
surfaces on the respective catches., 13 and 14.
The oscillatory ends of the levers, 6 and 7,
are adapted to play In an elono*ated slot, 18
in the slhide-bar, 17, one end-wall of said

slot being ad]acent to one of said levers at

one end of the slide-movement of the bar.
17, and the other end-wall of said siot bemo

'ci(;l]@cem to the other of said levers at the

other end of the slide-movement of said bar.
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an elongated slot, 19, in the slide-shaft, 10,
which slot 19, 1s mL somewhat oreater lenoth
than the fslol 18.

1'he parts being in the position shown in
Fig. 2, when tho electromagnet, 4, 1s ener-

nw{.,d by an electric current, the le\'el G, and

the 11_111':1_‘[111(:, 20, 111()111116(1 thereon Wlll he
drawn toward the magnet, £, bringing the
end of sa1d lever into exmaobment N\ 1th the
lelt end-wall of the %lot 18 and thereby
Tor mblv driving the slide-bar. 17 [, to the left,
as shown in Fig. 2, ¢ causing its inclined end
to engage and J[Ol ce outw f11"dh {he cateh, 13

mltll fhe bifurcated arms at its muel end are
\";“’1 thdrawn from the noteh, 11, in the slide-
ar, 19, Immediately '{her safter the con-
tinued movement of said lever. 6. causes 1t
to engage the left end-wall of the slot, 19,
n U}L -Jld e-shaft, 10, thereby driving S"le
shatt to the luft 1111111 the notch, 17' 1S
brought opposite the catch, 14, by Whlch

fime the righthand end of the Shde bar, 17,

has been w 1thdl awn out of the path of said
cateh, leaving the same free to spring nto
thL noteh, 1‘) to lock the slide-shaft, 10, in
its new p()ultll)ll
parted to the slide-shaft, 10, is transmitted
ihmuuh the coil-spring, 9, and the slide-
shait, 2, causing the Switeh- tongue to Dbe
thrown 1 one dueumn but the .:11111}11t11d
of the movement of the shide-shatt, 10,
preferably greater than that required for ‘(h{,,
hrowing of the switch- tongue, so that after
the switch- tongne has been thrown into ern-
oagement with one of the rail- flanges at the
end of its movement in the desired dir ection,
the shde-shaft, 10, continues to move in the
same direction, and, in the operation just
described, exerts  tension upon the coil-
sprig, 9, thereby tuldmo to yieldingly hold
the switch- tongue 1in its last selected POsl-
tion.

The operation just described serves to
move the various parts from the position
shown m Fig. 2 to that shown in Fie. 3. in
which pomtmm they respectively remain un-
t1l the (*111"1611* is cut off from the electro-
magnet, 4, thereby 1e]o.:1f~‘-“:1no the lever, 6, to
lho "tctlfm of the spring, 8, whereby said
lever is withdrawn against the stop, 22, to
the position indicated by dotted 1111»:35 1
I 1ﬂ. 3.

With the parts m

the position shown In
Iﬂf} 3 (assuming the lever, 6, to (}crup\ the
dotied position therein) it the clectr O1MaY-
net., be energized by an Glu*inf current.
the 1(’-‘TPI 7. and the :mnatum 24, mmmtod
thmenn will be drawn tow ﬂ]{] the magnet,

, bringimng the end of said lever into on-
ﬂ*wemem with the 1eht end-wall of the
ulot 18. and thereby fmublv driving the
%llfﬂ bar, 17. to the right. causing li% 111-
clined end m engage and force outw ardly
the cateh, 14, lmtll the bifurcated arms at its
mnner Und are withdrawn from the noteh, 12,

"The 1110?(3111@111 ﬂ1nﬂ~ im-
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in the slide-shaft 10. TImmediately there .ftf
ter the continued movement of said lever,

to the right causes it to engage the uﬂht
end-wall of the slot, 19, m tlm ghde-dmft

10, thereby driving said shaft to the right
untﬂ the notch, 11, is brought opposite the

catch, 13, by which time the righthand end
of thﬂ slide-bar, 17,
of the path of said catch, leaving the same
free to spring in‘o the notch, 11, to lock ti
slide-shaft, 10, 1in its new poaltlon The
movement thus imparted to the slide- le 't
10, 18 transmitted tllLOUGh the coil-spring, 9,
and the slide-shaft. 2, causing the switceh-
tongue to be thrown in the Op]_)UbltG dhrec-
tmn from that in which is was last pre-
viously moved; and the amplitude of move-
ment of the slide-shaft, 10 being oreater
than that required after thus {hlm\mﬂ the

switch-tongue, the coil-spring, 9, will be
COMPIress sed  after the movement of the

tongue has been arrestec by 1ts engagement
with the rail- flange, thus mmhnn ’w vield-
ingly hold the switeh- tongie 1n Tts Iast =e-
lected position.

At the end of the last described operation,
the various parts of the electromfwnetlmll}
operated mechanism occupy the respective
positions shown in Fig. 2, except that the
lever, 7, occuples the 130%11;1011 indicated by
datted lines therein, so long as the magnet,

9, continues to be enerﬂlzed As soon as the
111f1fmet 5, 18 deulerﬂmed the lever, 7, 1s
autmnaticalh movecl by the action of the
spring, 8. from the position indicated by
dOtLE'd lines to that indicated by solid lmes
in said Fig. 2. An electric curr ent for ener-
o17INg th, magnets 1s supplied by the insu-
lated wire, 26, whlch enters the box, 1, at 27,
An e]ectuc current can be transmitted to
said wire, 26, in any known manner, when
it is desired to operate the remproc,atllm
member 2

When my ivention is employed for oper-
ating the switch of an electric railway, some
known means under the control of the motor-
man on the car may be employed to connect
the wire, 26, with the necessary source of
electmcal energy. Within the box, 1, the
wire, 26, 1s ﬁeubh connected with a switch
contact- 11'1@1’11ber.. 78 carried by a slide-bar,
29, reciprocatory in slideways in the bear-
mﬂs 25. Located within the case in the path
of the contact- member, 28, are a pair of
switch-contacts, 30 dnd 31, the contact, 30,
being connected by wire, 323 with one end of
the W111d1I10 of the electmnmnnet 4, the

other end of which winding 1s connceted

with the ground by wire, 34; and the con-
tact, 31, bemﬂ connected by ere 33, with
one end of the winding of the electrom agnet.

, the other end of Whmh winding 13 CON-
nected with the ground by the wire 36.
Mounted upon the slide- bar 29, 1s a plate,
37, having spring-arms, 38 and 89 extendmg

has been withdrawn out
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]ust opposite the slotted portion of the slide-
bar, 17, in the path of the swinging ends of
the respectwe levers 6 and 7. When the
movable contact-member, 28, is in engage-
ment with the fixed eentaet 80 which posi-
tion 1s necessary for e11e1"0'1z1110 the electro-
magnet, 4, the spring-arm, 38, will lie in the
path of the swinging end of the lever, 6, and
will be depressed as said lever peesee out
of engagement therewith; but immediately
after the passage of the lever 6, out of en-
gagement with sald spring-arm, 38 the lat-
ter springs back into the return p‘l,th of said
lever, so that said lever is caused by its re-
turn movement induced by the spring, 8, to
engage and force to the right the spring-
armm, 38 and the slide-bar, 29, thereby shift-

o the movable contact- member 28, from

the ixed contact, 30, to the fixed eenta,et 31,
adapted for energizing the electromaﬁnet 5
and causing the spring-arm, 39, to be “moved

into the path of the end of lever 7, in posi-

tion to be similarly operated when the ‘elec-
tromagnet, 5, 1s energized. In this manner

each operatlen of the device ind uced by one

of the electromagnets leaves the electrical
connection formed by the switch-contacts,
28, 80 and 31, such that the next transmis-

81011 of an eleetmc current to the device will

energize the other of said electromagnets.

For certain purposes of the mventlon I

do not wish to be limited to the employment
of the slots, 18 and 19, as the principal func-
tion of eald slots 1s aeeemphehed by the end-
walls thereof, which serve as ebutments to
engage the ends of the levers, 6 and 7; and

-the slide- shaft, 10, and slide- bar 17, mzw be

provided 1n any lnown manner with abut-
ments or offsets adapted to be engaged by
said levers to accomplish the desired move-
ments of the several members. _

What I claim as new and desire to secure
by Letters Patent 1s—

1. In an apparatus of the elaee described,
and in combination, an electromagnet ; means
for transmitting at certain ’lees a current
of electricity thereto a reciprocatory mem-
ber; a catch mterleelmble with said recip-
rocatory member to prevent movement
thereof; a catch-releasing member; an arma-
ture for said electromagnet and an electro-
magnetically - actuated member engageable
successively with said catch- releqsmﬁ' mer-
ber and said reciprocatory member.

2. In an apparatus of the class described,

‘and 1 combination, a pair of electromag-

nets; armatures therefor; a reciprocatory
slide-bar; a pair of automatic catches, one
interlockable with said slide-bar at one end
of 1ts movement, and the other interlockable
therewith at the other end of its movement;
a catch-releasing member engageable with
each of said eatehee and a pair of levers

releasing member and said shde-bar when
electronnonetlcaﬂv actuated.

3. In an apparatus of the class desellbed |

and in combination, a pair of eleetremﬂn—
nets; armatures therefor; a leelproeatory
slide- bar; a pair of automatic catches, one
interlockable with said slide-bar at one end

of 1ts movement, and the other interlockable

therewith at the other end of 1ts movement;
a catch-releasing member engageable with
each of said catches; a pair of levers con-
nected with the respective armatures, each
engageable successively with said catch-re-
leasing member and said slide-bar when elec-
tromagnetically actuated ; switch-mechani

5111

“adapted to connect either of said electromag-
‘nets with an electrical supply-conductor;

and means whereby said switch-mechanism
1s actuated to connect one of said electro-
magnets with said supply-conductor by the
return-movement of. the lever actuated by
the other of said electromagnets. '
4. In an apparatus of the class described.
and 1n combination, a movable switch-tongue
or the like; means for limiting the move-
ment of said tongue; a tongue-operating
member having a spring -connection with
sald tongue; eleetro;maonetie mechanism
adapted when energized Yo impart to said
tongue - operating member a movement of
greater emplitude than that of the switch-
tongue, whereby said tongue 1s moved to
the limit of its movement and yieldingly re-
tained thereat; and an automatic catch
adapted to interlock with said tongue-op-
erating member at the end of 1its electro-
magnetically induced movement.

5. In an apparatus of the class described,
and in combination, a movable switch- tono'ue
or the like ; means for limiting the movement
of said tongue 1n opposite directions; a
tongue- epemtmg member; a coil-spring con-
neetmcr the tongue- eperatmw member with
sald tonn*ue electromagnetm mechanism
adapted to 1mpart to said tongue-operating

‘member at certain times a movement in one

direction, and at certain times a movement
in the 0pposlte direction, each of greater
amplitude than that of the switch- tongue )}
catch adapted to automatically interlock
with said tonoue -operating member at the
end of its eleetromagnetmelly incduced move-
ment in either direction; and means for
automatically freeimng seld tongue-operating
member from said catch in advance of the
eleetremaﬂnetlcally induced movement of

sald member 1 either dir ection.

6. In an apparatus of the class described,
and In combination, a pair of eleetromag-
nets:; armatures therefor; a lever connected
with the armature of each of said electro-

magnets; a reciprocatory member having an

“abutment in the path of movement of said

connected with the respective armatures, | lever connected with one of said armatures

each engageable successively with said eateh--

| when the electromagnet for that armature 1s
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energized when said member is at one end of
1ts movement, and having an abutment in
the path of movement of said lever connect-
ed with the other of said armatures when
the electromagnet for said other armature
1s energized when said member is at the
other end of 1ts movement.

(. In an apparatus of the class described,
and 1 combination, a pair of electromag-
nets; armatures therefor; a lever connected
with the armature of each of said electro-
magnets; a reciprocatory member having an
abutment i1n the path of movement of said
lever connected with one of said armatures
when the electromagnet for that armature
1s energized when said member is at one end
of 1ts movement, and having an abutment in
the path of movement of said lever connect-
ed with the other of said armatures when
the electromagnet for said other armature is
energized when said member is at the other
end of 1ts movement; switch - mechanism
adapted to connect either of said electro-
magnets with an electrical - supply - conduc-
tor; a reciprocating switch-operating mem-

955,391

ber; a pair of spring arms carried by said
switch-operating member, one located in the
path of movement of a lever induced by
energization of one of said electromagnets
when said switch-operating member is in po-
sition to -connect said electromagnet with
said supply-conductor, and the other in the
path of movement of a lever induced by en-
ergization of the other of said electromag-
nets when said switch-operating member is
m position to connect said other electro-
magnet with said supply-conductor, each of
sald spring arms being adapted after the
passage of the engaging lever to spring back
into the return path thereof, whereby the
switch 1s autematically operated by each re-
turn movement of a spring-arm-engaging
lever. | | |

In testimony whereof, I have hereunto set
my hand this 15th day of September, 1909.

GEORGE W. DONNAN. -

Witnesses:
Fraxng C. Curris,
J. DonsBACH.
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