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Application filed Tuly 17,1805, Serial No.270,134. . . .

To all whom it may concern;

Be it known that I, Fraxk €. WILLiaMS, a citizen
of the United States, and a resident of the city of Phila-
delphia, State of Pennsylvania, have invented certain
new and useful Impiovements in Block- Signal Appa-
ratus, of which the following is a full, clear, and com-
plete disclosure.

The object of my invention is “to prov1de means in
connection with the operating mechanism of  loco-
motive, electric car, or other similar vehic le, which will
automatically bring the said vehicle to a stop at the
proper ‘time, without’ attentlon drom’ the engineer or
motorman of said vehidle.

‘A further object of my invention is also t5 provide

a system of signals in connection with said stopping
mechanism, which will indicate the presence of other
trains or cars upon the track,. either in advance or to
the rear of a particular train ot car.

A further object of my invention is fo operate the
signals from the vehicle itself, by means of contacts
with which a part. carried by the vehlcle engages to
complete the signal circuit.

A further object of my invention is to arrange the ap-
paratusand circuits so that a minimum of electric force
or energy is required to be available or to bé used.

A further object of my invention'is to provide a sys-
tem for signaling and for stopping trains without dis-
turbing the road equipment now genemlly used in
railroad systems.

A further object of my invention is to so locate the
various parts of my appwratus that the same will not
be interfered with by rain, sleet or snow.

Briefly, my invention comprises connecting with the

throtile valve or air brake, or the controller of an elec-
tric car; means for automatically operating these parts,
depending upon the condition of a circut, part of
which js located upon the vehicle, and part upon an ex-
ternal stationary line carried adjacent Yo the track,
‘the completion of the eircuit depending upon the posi-
tion of certain switches, signals, or positions of other
trains upon the same track. .
-For a full, clear and exact description of different
forms of my inveution, reference may be had to.the
followmg specification, and to the g rw('ompanymg draw-
ings forming a part ﬂleleof in which

Figure 1is a diagrammatic view of one form of ny im-
proved stop device applied to a vehicle having an air
Jbrake or steamn control valve located thereon; F ig. 2isa
plan view partly in section of the proferred tmm of my
stop mechanism; Fig. 3 is an elevation of the same, the
casing Teing shnwn in section on the line 3—3 Fig. 2;
Fig. 4 is a view of my improved stop device applied to

an electrie trolley var; Fig. 5 isn diagrammatic view of .

my, nnpmvod stop mechanism applied to a locomotive
and used- in connection, .or in combination, with my
improved system of electric automatic ngl]'llu, ‘Lpphbd

to a railroid or electric road in which the trains travel
in the.same direction on the sanie track; Fig. 6 is a
diagrammatic view similar to Fig. 5, but showing a
system applicable to a single track road, or a wad on
which the cars travel in both directions; Fig. 7 shows
the arrangement whereby ry stopping mechamsm is
adapted to be thrown ifto operation by the ‘opening or
closing of a switch on the track.

. Referring to the drawings, 1 refers to the axle of a
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truck of a car which carries the operating mechanism for -

my improved stopping device.
marily of a suitable motor mechanism, in this instance
indicated as a drum 2, having a weighted cord 3 wound
thereon. * The drum 2 is carried on a shaft 4, one end
of which is provided with ‘a suitable crank or arm 5,
which engages and operates an sir or throttle valve 6.

“The opposite end of the shaft carries a contact arm or

trailer 7, which engages a segmental ring composed of
two short segments 8 and two long seginents 9, the said
segments being thoroughly insulated from each other,

and from the shalt 4 upon which said segmental ring is
mounted. The shaft 4, i also connected through'sult-
able gears 10, 11, 12 and 13, to a shaft 14, provided
with one or more pins or stops 15, which are adapted
to revolve in the path of an armature 16, operated by
an electro-magnet 17. The segments 8 are connected
by suitable branch leads 18 and 19 to a point 20 thence
by lead 21 to the electro-magnet 17, thence by lead 22
to point 23, to lead 24 connected with th. yielding con-
tact 25. lt)cated upon the car in any suitable nanner.
The trailer 7 is connected through _haft 4 and lead
26 with car axle 1.

Placed at suitable positions above the tracks are con-

tact plates 27 connected by leads 28 with a switch 29,
which when closed by the lifting of the signal 37 to the
‘“‘danger” position, forms a circuit from the car axle,
electro-magnet 17, yielding contact 25 and switch 29,
lead 30, main battery 31 and earth lead 32..

From the above it will be seen that when the yield-
ing contact 25 engages a stationary plate. 27, and the
external circuit hasbeen closed by signal 37 through the
switch 29, a circuit will be closed through the electro-
magnet 17, and the armature 16 will be withdrawn from
engagemenit with the lugs 15, permitting the shaft 4 to

-revolve under the influence of the weight on the-cord 3,
‘and in revolving to operate the valve 6 controlling the

air supply for the brakes. Also carried by the car isa
siupplemental or local battery 83, one of the poles of
whicly is connected by lead 34 with one or both of the
larger segments 9 of the seginent wheel, while the other
pole is connected by lead 35 to point 23.  Connec ting
the shaft 4 and lead 21 is a shunt 36.  Since the engage-
ment. between the yislding contact 25 and stationary

plate 27 is but momentary the armature 16 w ould, un--

less suitable provisions were made lor continuing to
hold the same out of contact with the pins 15, immedi-

This "consists  pri-
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.mental battery and its connections.

2

ately be released from said magnet, and would prevent
a sufficient rotation of the shaft 4 to effect the closure of
the valve 6. To permit the shaft 4 to revolve suffi-
ciently to perform this function I have provided the
supplemental battery 33 and its connections as above
set out, so that during the momentary contagt of the
yielding "contact 25 and stafionary eontact 27, the
trailer 7 will have moved from its position #n contact
with this short segment 8 into contact with the larger
segment 9, whereby the local circuit from the bat-
tery 33 will be closed from the battery 33, lead 34,
segment 9, trailer 7, shaft 4, shunt 36, lead 21, electro-
magnet 17, lead 22 point 23 and lead 35 back to bat-
tery 33. . The armature 16 being thus held down out
of contact with the pins 15, permits the shaft 4 lo
revolve, carrying with it the trailer 7, until the trailer
has passed from the long-segment 9 to the next short
segment 8.

The above arrangement plovxdes a'means whereby
the consumption of elecirical energy from the main
battery 31 is reduced to a minimum since no current is
‘drawn from the said battery except during the momen-
tary contact of the yielding contact 25 with the plate 27,
and not then unless the signal 37 has been raised to the
“‘danger” position through suitable connections 38.

‘In Figs. 2 and 3 I have shown a preferred form in
which I have dispensed entirely with the supple-
In said figures,
39 indicates a suitable casing in which are mounted
shafts 40, 41, 42, 43, 44 which carry gears 45, 46, 47, 48,
49, 50, 51 and 52. On the shaft 40 is a suitable coiled
spring 53 for operating the said train of gears; on the
shaft 41 is a drum adapted to be connected by suitable
cords 54/ with either throttle valve, the air brake valve
or both, while the gear 52 mounted on shaft 44, carries a
suitable pin 55 for engagement with a pivoted hook or
iatch 56 secured to the casing. This hook is adapted to
be engaged by the armature 16 of releasing battery, and
when the magnet is deénergized, to prevent the rota-
tion of the train of gears by its engagement with the pin’
55. When, however, the magnet is energized the ar-
mature is drawn downwardly out of engagement with
the hook or latch 56 the said latch falls away from the
pin 55 and the train of gearing is permitted to reévolve,
under the #nfluence of the spring 53, and the cords 547
wrapped around the drums 54 will close the throttle
valve and apply the air brakes to effect the stopping of
the train. »

In Fig. 4 Thave shown my improved device as ap-
plied to a trolley car or electric locomotive réceiving
current from an outside line wire or feeder, the current
for operating the stop mechanism being also supplied
by the said outside line or feeder. The arrangement
of this form of my invention is similar to that shown in
Tig. 1, the exception being that the external circuit,
which is controlled by the signal switch 29, takes its
current from the trolley wire 57, the current passing
from the trolley wire through switch 29 to the stationary |
contact 27, and thence to the stop mechanism carried
by the car; which in this instafice in addition to being

«» connected. with the air brake valve 6 is also connected

to the main car-switch 85 in the power circuit, whereby
the power current isautomatically cutoff and the brakes .|
are applied when the stop mechanism is actuated, In
the form of invention shown in I‘1gs land 4 the mgnals

~the train behind from entering the

867,329

37 may be operated in any manner usual in the use of
block signals.
In Figs. 5 and 6 I have shown systems of signals

which are especially adapted to operate and to be

combined with my improved stop mechanism. In
TFig. 5 I have shown diagrammatically a system of
signals especially adapted for one track of a double
track road, or a road in which trains travel in the same
direction on the same track. The signals in this sys-
tem are so arranged that the.train on entering a block
sets a target or signal to a “stop” position to prevent
block while the
first train is'in that block; and when the first train
passes out of that block, .t resets the said signal to
“clear” or “safety”.

In Fig. 5, 58 represents a semaphore lgeated in a
block which has heen just entered by a train 59, and
58/ the signal located at the beginning of the next
block ahead of the train. In this form of my deviee
I have located or placed the main hattery upon the

engine or train itsell, and have dispensed with any

battery whatever on the external part of the circuit,
TFor each block I have arranged three plates 60, 61,
and 62. The plate 60 is connected hy lead 63 with
switch 64; the switch 64 being connected with
through the point 85 and lead 66, to earth. The plate
62 is connécted by lead 67 with clectro-magnet GS.
From magnet 68 a lead passes to point 69, and thence
through point 65 and lead 66 to earth, The plate 6]
is connected by lead 70 to the resetting magnet of the
block through which the train has just passed. In
connection with the signal 58 the connections and
mechanisms are identical with those shown in con-
nection with signal 58, the corresponding parts being
indicated by the same numerals characterized by the
sign- (/). The lead frqm the plates 617 is connected
back to the resetting magnet 71 from which magnet
the wire extends to point 69, to point 65, and thence
to earth.  The armature of the magnet 68 is adupted
to raise the target 72 to the “‘danger” position when
the yielding contact 25/ carried by the car engages
the plate 62; and the armature 73 of the magnet 71
will permit the target 72 to drop to “safety’” when the
yielding contact plate 25/ touches the plate 617, In
this form of my device part of the circuit leading from
the yielding contact 25" and carried by the train com-
prises the contact 25/, lead 74, to point 75, to battery
76, to the framework of the uucks 77, omd thence to
earth through the wheels. As the train passes each
block the signal 72 of the block which is just being
entered is raised to the ‘“danger” position and the
signal at the beginning of the block which has just
been left is set to “‘safety”. Also carried by the train
is a second contact plate 25, adapted to engage the
contact plates 60, 60/,-etc., connected by lead 24 with
the electro-magnet 17 thence by lead 21 to point 75,
connected to battery 76, said plate operating the stop
mechanism shown in Figs. 2 and 3. When, therefore,
the target 72 is raised to the danger position, and the
plate 60 is touched by yiclding contact 25, the follow-
ing circuit will be established, earth wire 66 to point
65 to switch 64 through lead 63 to stop plate G0, through
contact plate 25,-lead 24, electro-magnet 17, lead 21
to point 75, to battery 76, to truck 77, to carth, and
the train will be stopped.
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_trains. pass in both directions.

“-areé dropped to ¢ .
62 is a piate connected through point 80 by leads 67

867.829.

In Fig. 6, I have shown a modification which is
adapted for a use on a single track road, over which
In this form of my
device, when the train passes a block or signal station,
it comes into engagement with a set of two signal oper-
ating plates Whereby (1) the s1gnal at the beginning
of the block in which the train is, is set at “danger”
for the following train; (2) the mgna,l at the beginning
of the block just passed is re-set to safety or ““clear”
(3) the signal at the signal station of the block next
in advance of the train is raised to “‘danger” to pre-
vent a train coming in-the oppos1te direction from
entering the block in which i8 the first mentioned
train; (4) the signal at the beginning of the block just
enteled (which signal had been set at “danger” when
the train entered the block just passed,) is re-set to
safety or “clear.” In addition to manipulating the
signals as aforesaid, I have arranged se ‘ondary circuits,
whereby, when a target is raised to its “danger” po-
sition and a tra,m contacts ‘with a stop plate, said sec-
ondary circuit will be closed through said connected
stop plate and the train, and my improved stop mech-
anism, described in the preceding part of this specifi-
cition, will be sét into operation. To this end I have
shown three signal stations, one at 158, one at 1587,
and one at 158, Each sngnal station is prov1ded with

two sets of setting and resetting magnets, the set on
.one side of each station being designated by ¢, and the.

set on the other side by b, each set bemg sxmllar to
the others and to the one shown by mein Fig. 5. Each
target is provided with setting magnets 68°, 68%, and
resetting magnets 712, and 71P. Since the arrangement
of parts and connections for each signal or block sta-
tion ‘are identical with those for the. adjoining station,
I will refer to snmlar parts at the two adjoiriag sta-
tions by the same ‘Tumeral, charactenzed however
by a (“) or a (/) as may be needful

Connected with each block or signal station are six
contact pla.tes three for trams going in one direction,
and three for trains passing in the opposite direction,

-those plates for the trains going in the direction of the

arrow A atstation 158, being 60, 61, and 62 and for trains
passing in the opposite direction 260, 261, and 262.
For the sake of clearness, however, I will merely de-
scribe the sighals and connection for the plates 60, 61,
and 62, it being sufficient. to state that the signals are
mere]y operated ‘in the reverse direction by trains
passing in the direction opposite to that of the arrow,
l:hrouc'h the plates 260, 261, and 262.

" 61 indicates the resetting’ pla,te at the station 158,
connected by lead 70 with the resetting magnets 715

of the signal station 158”7, through the point 812, lead-

70, the point 81*, the lead 70/, by the passage of a
current through wk lcfl the target 72"” is brought io the
lowest or “‘safety” position. - The point 814 on the lead
70 is connected through a lead 79* angd the resetting
magnet 71* with the earth. Thus by the closure of the
circuit t g the plate 61, the targets 7297 and 728
‘safety” position.

. to setting magnets 68, from which a lead runs to the

65

-earth.” From the point 80 on"the lead 67 the. wire 67/

extends to point 90~ and thenes through lead 67+ to the
setting magnet 68%, of the next station in advance-and
from said magnet a wire leads to earth, and a closure of

. the train will be brought to a stand-still.

-| brought to‘a stop.

-8

the circuit by the train through plate 62, sets to ““dans
ger” targets 72 and 720, 4

60 indicates a stop plate connected hy leads 63 with
the switch 64 opencd or closed by the poutlon of the

target 72b.

Theoperation of my device isasfollows :_—A train, car-

rying contact plates 25 and 25/ upon reaching the sta-

tion 158 passes under, and makes contact with, the

“plates 60, 61 and 62. Tf the signal 722 is taised to the

‘““danger” position, the contact 25 establishes a circuit

j from the train through the contact plates 60 and switch

64 to carth & and sets in operation a stopping device
similar to that shown by me in Figs. 2, 3, 4; and 5, and
When the
plate 25/ contact with the plate 62, two circuits are es-
tablished; one from plate 62, lead 67, and lead 67°,
through setting magnet 68 to carth, thus raising or set-
ting to ‘‘danger” the signal 72 to prevent a train from

70
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behind from following too closely, and the second cir-

cuit through the said plate 62 is through lead 67 to point
90*, and lead 67 at station 158, by the action of which
the target 72 is raised to tHe danger position and s
train on the saine track approaching the first mentioned
train is signaled and also brought to-a stop by means of
the closure of a stopping eircuit through' switch 64,
- When-the yielding plate 25’ catried by the train en-
gages the plate 61, two other circuits are established,
(first) through the.lcads 70, point 81, lead 792, to sig-
nal resetting magnet 71%, whereby the signal 72%, which
has been raised to (Lanver position when the train con-
tacted with plate 62 of station 185 is dreoped to the
safety position. The second circuit is established from
plate 61, to lead 70, through point 81* fo point 81",
lead 70"’ /, magnet 71 to earth, and operates to reset the
target 72°7 which had Leen set to the danger position
when the train closed the circuit through the plate 6277,
260, 261, and 262 are three similar contact plates ar-

ranged at each station for codperation with the tiain

passing in the direction opposite to the direction of the
train just described and the connecetions for the same
are similar but reverse in operation to those just de-
scribed, the circuits connected to said plates being

merely mdlcated in dotto(l lines.

By means of the above descrihed zm*angement the
circuits at three- adjoinitlg stations are at all times’
under the control of and operated by a train passing
in either direction and by the operatx an of Whlch a
second -train- following a first train i8*warned . of ‘the

presence of the train ahead and if an attempt is'made *
to enter the same hlock. as the train shead, my auto- i

matic stop-device is thrown into operation, the train
is brought -to a stop independent of the enginecr..

Moreover since the signal of the station in advance of
the train; and also the stop circuit contmlled by said.
signal, is put into operation, by the fivst train, a third
train, approaching the first train from the oppusite
direction is warned of the approach of the first train
and if the warning is not-heeded, is antnma.lelly
Tt will also be séen that the first
train:is informed of the presence of a train ahead of it,
and it is hr ()u;,ht toa swp if it approaches nearer than a

“block.
In Fig. 7, I bave shown a n. .)dlﬁ(f\.(um of my device

in which a stop plate 60* is conneeted with suitable
swztch or circuit closer 82, operatcd by thc Pposition- of
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o
the rail 83 of the switch 84. When the awitch is closed

as in the position shown, a train carrying my stop device
and the contact plate to cobperate with the plate 603,

‘is permitted to pass by said switch, but if the switch

is open, then the rail 83 closes the circuit closer 82
and the train will be-brought to a standstill automatic-
ally, before it reaches the said switch. '

As will be seen from thie above description, my im-
proved signal ;and stop mechanism does not require
a great deal of electrical power to operate it, since the
current is required for an exceedifgly short interval
of time, or only so long as the contact camied by the
train or car is in engagement with the stationary plate,
and since the cuwrent only traverses a distance equal
to but two blocks of the signal system. As has been
shown, I prefer to locate my source of electrical energy
on the train itself, .although, of course the employment
of a hattery or other source of electrical energy at suit-
able intervals along the line is contemplated as shown
in Tigs. 1 and 4: By locating the stationary contacts
above the tracks, there is no danger of the contacts be-
coming so covered with slcet or snow or becoming sub-
merged in water, the result of which would be to

" render the system inoperative, and by locating the bat-

tery upon the train the same can be readily placed in
such a position that the same will not be liable to
freeze. .

My improvement is espccially applicable to tralley
or tram cars for which the motive power is derived
from a trolley wire. In this form of my invention no
separate signal battery or stop battery is required, the
plates for both the signals and stop mechanism being
supplied with the mnecessary current from the said
trolley wire.

Having thus described my invention, what I claim
and desire to protect by Lettcrs Patent of Lho United
States, is:

1. In a signaling system for cars, a s1<*n'11 station, mag-
nets for throwing signals to a danger or safety position,
stationary plates arranged along the track dnd electrically

-connected to the signal, a yielding contact c‘uued by the

train-adapted to engage said plates as the car passes by
them, and an independent stop circuit adapted.to be closed
Dy the signal when the signal is thrown to the danger po-
sition and a second yielding stop carried by the train for
contacting with.said stop plate wherehby when the train
passes said plates and the signal is set at danger, the
train will be automatically stopped.

2. The combination in a railroad ear, of -an air brake
or throttle lever, of a stop mechanism; an electric magnet
tfor controlling said stop mechanism, means for actuating
said. stop mechanism when released by said electro-mag-
net, a yielding contact carried by the car, and. electrically
connected with said yielding contact and said magnet, sta-
tioniry contacts elevated above and placed at suitable
intervals along the track and comnected by an electrical
conductor with a signal, a ecirenit closer closed by the set-
ting of said signal, and a source of electrieal energy car-
ried by the car whereby when the signal is set to a dan-
ger position and the viélding and stationary contacts he-
come disengaged, the step mechanism will be permitted to
apply the
hrakes to hring the cars to a stand-still.

3. An electrieal signaling and stop system for trains,
comprising an external partial cireuit, a signal and a con-

- taeting plate in said cirveunit, a second external partial eir-

cuit, 1 contact plate and a circuit breaker included in said
second circuit, said bieaker being closed by said signal, a
car, a battery carried by said car, a partial circuit carried
by the car and passing through said battery to the earth,
a yielding contact carried by the car and adapted to en-

867,320

gage said first mentioned plate, a stop mechanism and a-

second yielding contact carried by the car, a second partial
circuit carried by the car and including said stop mechan-
ism and said b'xttexy and said second vielding contact,
said plates being situated at intervals upon the track and
in position to be éngaged by said yielding contacts.

4. An electrical signaling and stop system for trains, a
signal, a magnet for throwing said signal, an elevated con-
tact plate, a lead from said plate through said magnet to
the earth, a magnet for re-setting said signal, a second
elevated contact plate and a lead from saig second® plate
through. said re-setting magnet to the earth, a cireuit
breaker controlled by said signal, a third elevated contact
plate, a lead {rom said third cireuit plate through said eir-
cuit breaker fo the earth, a car, a battery carried by the ear,
a yielding contact carried by the car and adapted to coip-
erate with the said first and second plates, a lead from
said yielding contact through the battety to the earth, n
second ylelding contact adapted to cobperate with said
third plate, an electric magnet stop mechanism, and a
lead from said second yielding contact through said stop
mechanism and battery to the earth.

5. A Dlock signal system having each station provided
with an electro-magnet for throwing a signal to danger,
the said magnet being located in a circuit which is closed
Dy a passing train, a sdcond electro-magnet located in a
circuit which is elosed by a passing train when the signal
is set to danger, a motor located on the.car for shutting off
the power and operating the air brake the said motor bLeing
set in operation Ly the last mentioned magnet, and a
further cireuit in whieh is included a magnot at the pre-
ceding station corresponding to the first mentioned magnet,
the latter circuit being arranged to be closed by the pass-
ing of a train at the first mentioned station.

G. A Dlock signal system having each station provided
with- an electro-magnet for throwing a signal to danger,
the said magnet being located in a circuit which is cloked
by a passing train, a second electro magnet located in a
circuit which is closed by a passing train, only when said
signal is set to dauger, a motor located on the train for
bringing the latter to a full stop, said motor being ar-
ranged to be set in operation by the last mentioned magnet,
and a further civeuit in which is included a corresponding
magnet for throwing a signal at the preceding station, the
latter circuit being arranged to e closed by the passing of
a train at the first mentioned station, to reset the signal
at the preceding station.

7. A block signal system having each station provided
with an electro-magnet for throwing a signal to danger,
the said magnet being located in a circuit which is closed
by a passing train, a second electro-magnct located in a
cireuit which is closed by a passing train only when the

signal is set to danger and a motor set in operation by the

last mentioned magnet, and loeated on said train for
bringing the latfer to a full stop when said last mentioned
circuit is closed. ' . .

8. Mechanism for stopping rail-wuy cars comprising a
controller locited on 'thé car, a motor arranged to be
thrown into and out of operation by an electro-magnet for
actuating said controller, a contact located on the car, a
stationary contact located dbove the track, an electric eir-
cuit including said electro-magnet and both contacts, and
a signal operating to close said circuit when set to danger
position.

0. Mechanism for stopplng rail- -way cars comprising =«
controller located on the ear, motor operated means for
actuating said controller, an electro-magnet for throwing
said medns into and out 4f operation, a contact located on
the car a statiopary contact located above the track, means
for generating an electric current externally to the car, a
cireuit including the eleétro-magnet and both contuets, a
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signal arranged to close said circuit when set to danger

position, means for generating another electric current on
the car,-the said means being so artanged that the current
will pass through the clectro-magnet after the first men-
tioned circuif has been broken and will continue until the
controller has reached its final position.

10. Means for stopping rail-way cars comprising a con-
trolier located on the car, a train of mechanism ineluding
a shaft operated by 2 motor for actuating sald cottreiler,

145

150
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an electro-magnet for throwing said mechanism into and
out of operation, a contact located on the car, a station-
ary contact located above the track, means for generating
an electrie current externaliy to the car, an electric cir-
cuit including said electro-magnet and contact plates, a
signal arranged to close said circuit when get to its danger
position, meang for generating a gecond electric current
located upon the car, said means being so arranged that

‘the current wili bass through the electro-magnet after the

S

11. A block signal system having each station provided
with an electro magnet for throwing the signal to danger,
the said magnet being located in a cireuit which is closed
by a passing train,
closed by a passing train only when t)i_e signal 1s set to
danger, a contréller located upon the train and a.motor
for actuating said controller, I 1
into and out of operation: by the last ‘mentioned magnet.

In witness whereof, I have. hereunto set my hand ‘this
15th day of July, 1905, -

s FRANK C. WILLIAMS.

Witnesses C

ALBXANDER Parxk,
- ALSTON B. MouLTON,

i

a second electro magnet which is.

the said motor. being thrown-
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