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UNITED STATES

PATENT OFFICE. .

WILLIAM D. WATKINS, OF SAN JOSE, CALIFORNIA, ASSIGNOR OF ONE-
[IALF TQ JOIIN W. BOLSTER, OF SAME PLACE.

AUTOMATIC TELEPHONE-SWITCH.

SPECIFICATION forming part of Letters Patent No. 677,724, dated July 2, 1901
Application filed October 18, 1900, Serial No. 33,504, (No model.)

To all whom it may concer:

Be it known that I, WiLLIAM D. W ATKINS,
a citizen of the United States, residing at San
Jose, in the county of Santa Clara and State
of California, have invented a new and use-

ful Automatic Telephone-Switeh,of which the

following is a specification.

This mventlon relatestoautomatic swucheq
in general, and more particularly to that class
nsed in telephony wherein electric pulsations
transmitted over the line from central are
caused to connect the proper subseriber’s in-
strument correspending to the number of
pulsations sent. '

One object of {the invention is to provide a
simple and efficient construction which may
be easily operated by depressing a simple
form of push-button at central the proper
number of times and wherein the predeter-

mined subscriber’s instrument will be cut .

into the line without cutting in any other in-
strument or instraments, a further object of
the invention being to provide a construction
wherein the phone-battery may be utilized to
energize the local circuit, including the elec-
tromechanical portions of the a,ppa,tatus

Additional objects and advantages of tné_

invention will be ev1dent from the following
description.

In the drawings forming a por tion of this
specification, and in Whlch like numerals of
reference indicate similar parts in the sev-
eral views, Figure 1 is a view showing the
complete apparatus located at a subseriber’s
station, the electric circuits being shown in
dmﬂ'ram Fig. 2 shows in elevatlon the rear
c1rcmt-closmn' disk with its operating-pawl
and the pwoted contact carried by the disk.
Tig. 3 is a perspective view showing the con-
taet strips through the medium of which con-
tact is made with one pair of contact- fingers.

Fig. 4 is a perspective view showing a por-.

tlon of the setting-lever and the contact fin-
cers carried ther eby Fig. 5 is an elevation
showmﬂ' a different form of mechanism for
closing the local circuit at the subseriber’s
statlon Fig. 6 isan elevation showing a sec-
ond modlhcamon of mechanisw for clos:mfr
the local circuit at the subseriber’s station
Fig. 7 is a sectional view showing the piv-

oted lever of Fig. 6 with the reta,mmg-pawl h

“the battery.

| having its pin or finger engaged with the

lever. FHig. 8 1s a detml view showmn' the
pawls of Fig. 1 for rotating the ratchets.
Referrmﬂ‘ now to the dra,wmﬂ‘s and more
paltleulally to Figs. 1 to 4 thereof each sub-
scriber’s station mcludes the usuaﬂ transmit-
ter 22, a receiver 11, and a call-bell 12, the re-
ceiver being included in the second&ry of an
induction-coil 13, while the transmitter isin-
cluded in the circuit of the primary of said

coil, and this primary circuit 1s energized-

thmucrh the medium of a battery 14. The re-
ceiver 11 hangs, when not in use, upon a le-
ver orhook 15 of usual consbrucmon and which
forms one element of a switch including also
points 16 and 17, the lever 1estmn'aﬂ'amst the
upper point 17 when the receiver is in place
and resting against the point 16 when the re-
celver 1S 1em0ved from the hook. Thehook
is connected with oneterminal of the battery
14 by means of a wire 18, while the two points

16 and 17 are connected with the opposite

terminal of the battery through wires 19 and
20, respectively, and apparatus connected
therewith. The wire 19 leads to the primary
of the induction-coil above referred to, and
from which leads a wire 21 to the transmitter
22, and from the transmitter 22 there leads
a wire 23 direct to said second terminal of
Thus when the receiver is re-
moved from the hook the circuit is from the

battery 14, through wire 18 to receiver-hook,"

to point 16 throuﬂ'h wire 19 to primary of in-
daction- 0011 to tr ansmitter 22, through wire
23 to b’a,ttery. |

The receiver 11 has one binding-post 25
connected direct to-the line-wire 26, while
the other post 27 is connected with one ter-
minal 28 of a switeh, said terminal being in
the form of a finger which is carried by and
movable with the hook into and out of con-
tact with a contact-block 29, which is con-
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nected electrically with one terminal of the

secondary of the induection-coil, the opposite
terminal of said secondary being connected

with the ground through wire 30. Thus when -

the receiver is on the hook it and the sec-

ondary of the induction-coil are cut out of

the line, while when the receiver is removed
from the hook the finger 28 engages the block
29, and the receiver is cut into circuit. It
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will of course be understood that a different
specific switch may be used for thus cutting
the receiver and transmitter separately into
operative relation to the line when the re-
celver is removed from the hook and for cut-
ting them out of such operative relation when
the receiver 18 again hung on the hook.

The switch mechanism, which cuts the bell |

into the line-circuit, 1s operated through the
medium of an electromagnet 31, from one ter-
minal of which leads the wire 20 to the con-
tact 17 of the hook-switeh or receiver-switch
above described, the opposite terminal of said

electromagnet being connected with the pole

of the battery 14 oppomte to the connection
of the wire 20 through wires 32 and 33. The
adjacent ends of Lhe wires 32 and 33 are con-
nected with the contact-points 34 and 35 of a
relay 36, the armature 37 of which is adapted
to bridge the points 34 and 35 when the relay
isenergized. Thus when the receiveris npon
1ts hook the switch-operating apparatus isin
operative relation to the line while the trans-
mitter and receiver are cut out, while when
the receiveris off of the hook the receiver and
transmitter are cut into operative relation to
the line and the switch-operating meeh&msm
18 cut out.

The switch-operating mechanism includes
two mutilated ratchets 38 and 39, which are
loosely mounted upon a common spindle 39’
and with their ratchet-teeth disposed in the
same direction. The ratchet 38 carries a con-

tact-finger 40, which is pivoted at the outer |

endof anarm 41, which extends radially from
the ratchet, the outer end of this contact-fin-

ger projecting beyond its pivot and being pre- |

vented from upward movement from its nor-
mal position by means of a stop-pin 42' on
the fuce of the ratchet. This pin, however,
does not prevent downward movement of the
outer end of the contact-finger, as will be

readily understood.

In the path of operative movement of the
contact-finger 40 are two fingers 42 and 43,
which are insulated from each other through
the medium of a block 44, to which their ends

‘are attached by bending around an edge of
the block, this block being fixed to a pivoted |
lever 46, the pivot of thh i1s formed by the
spindle 39’ upon which the ratchet-disks are |

mounted, and the outer ends of the said fin-
gers 42 and 43 being in rubbing contact with
spaced spring-metal strips 47 and 48,whereby
electrical connection with the said fingers

- may be made through these strips for a pur-

6o

pose which will be presently explained, it be-
ing seen from the foregoing that when the
end of the finger 40 contacts with the fingers
42 and 45 the strips 47 and 48 are electrically
connected. The lever 46 is pivotally mount-

~ed in order that the fingers 42 and 43 may be |

$s0 positioned with respect to the normal po-
sition of finger 40 that the ratchet 38 must be
moved Lhrouﬂ'h a predetermined degree to
effect a contaet of the said fingers, the lever
of course enabling this degree of necessary

movement to be changed at will. To hold the
lever set in proper position, a segmental plate
49 is provided and has perforations 50 for suc-
cessive engagement by a pin upon the lever.
This lever is shifted only in installing the ap-
paratus toset it 1o operate under proper con-
ditions. Theratchet 38isrotated with a step-
by-step movement by means of a spring-pawl
51, carried by an extension 52 of the arma-
ture 53 of the electomagnet 31, said armature
being mounted for vibratory movement un-
der the influence of pulsatory energization of
the electromagnet. The pawl 51 has such
movement that each time the armature 53 1s
attracted by the electromagnet 31 the ratchet
will be advanced one step, and if the contact-
fingers 42 and 43 are so positioned that the
ratehet mast be advanced three steps to bring
the finger 40 In contact with fingers 42 and
43 then the circuit of the electromagnet must
be closed three times to effect this result. If
the fingers 42 and 43 are positioned five steps
away, then the circuit must be closed five
times in order to cause engagement of the

.contact-fingers.

It is of course undersboed that each sub-
scriber on a line has an apparatus, as herein
described, which are conunected in series, 80
that the same pulsations that actuate the
magnet 51 of one apparatus actuate the cor-
responding magnets of all of the others. Fur-
thermore, the fingers 42 and 43 of the several
subscribers’instruments are spaced different
angular distances from the corresponding
fingers 40, so that supposing the instrument
herein shown to respond operatively to three
pulsations then in actuating the magnet 31
to move the finger 40 three steps all of the
other instr uments as will be readily under-
stood, will have theu fingers 40 moved three
steps, and the finger 40 of the instrument
that responds operatively to one pulsation
will have engaged its corresponding fingers
42 and 43, as will also the instrument which
responds to two pulsations, and some means

. must be provided for preventing the fingers

40 of the one and two step instruments from

| completing the circuits of their bells when
| the three-step or any other instrumentis be-

ing operated. 'To explain the manner in
wmch this 1s done, it 18 necessary first to
trace the circuit from central, which actuates
the relay, and also the local circuit. The lo-

| cal circuit has been heretofore traced from

the battery 14 through the receiver-switch to
the magnet 31 and thence to the contacts of
the relay and back to the battery. One ter-
minal of the winding of the relayis connected
direct to ground through wires 36" and 30, or
to the metallic retarn,if that be used,while the
other terminal is connected with a contact 55
in the path of movement of afinger 56, carried
by the leverof the receiver-switeh and which
Is connected by wire 57 with the line-wire 26.

Thecontactss5 and 50 are engaged when the
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receiver isin place upon the hook and are dis-

engaged when the receiver is removed. The
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relay is energized by the ringing-dynamo 58,
located at centraland whichisbroughtintothe
line by depression of a push-button 59. Thus
when the push-buttonis depressed the relay
18 energized to attract its armature, which
bridges the terminals 34 and 35, thus closing
the circuit of battery 14 through the magnet
31, 1t being understood that at this time the
recelver is upon its hook. Kach time the
push-button at central is operated the circuit
of the relay is made and broken, so that the
local eircuit of battery 14 is correspondingly
made and broken, and the magnet 31 is in-
termittently energized to actuate the pawl to
advance the ratchet-wheel 38 one step, and
thus 1f the push-button be depressed three
times the finger 40 will be advanced three
steps, which will cause 1t to contact with Lhe
fingers 42 and 48.

The alarm-bell or call-bell 12 has one ter-
minal connected with the line-wire 26, while

the other terminal thereof is connected to

ground through the electrically-operated cir-

cuit-closer that includes the fingers 40,42, and

43,abovedescribed. Thusthe call-bell would
be brought into circuit with the ringing-dy-
namo at central if the circuit were completed
when the fingers 40, 42, and 43 were engaged,

and it is to prevenb completion of thls CIr-
cuit atsuch times thatthe additional ratchet-
wheel 39 and its codperating parts are pro-
vided. The ratchet-wheel 39 carries a con-

tact plate or finger 60, which is adapted for

contact with two fingers 61 and 62 when said
finger 60 is rotated with the ratchet-wheel or
disk to its lowermost position. The fingers
61 and 62 are insulated from each other, the
finger 61 being connected with the bell 12
through the wire 64, while the finger 62 is con-
nected with the contact-strip 47 by wire 65,
the second strip 48 being connected to ground
through the ﬂ'mund wire 66 of the relay If
then after the nger 40 has been engaged

with the fingers 4" and 43 the finger 60 1S en-

gaged with fingers 61 and 62, the circuit of the
bell will be eompleted the current from the
ringing-dynamo ¢oming in over the line 26 to
the bell, tofinger61, tofinger 60,to finger 62, to
strip 47, to.finger42,tofinger40, to finger43, to
strip 48, and through wire 66 to the ground
and back to the dynamo atcentral. The fin-
ger 60, however, must not be permitted to
engage fingers 61 and 62 until the finger 40
of the instrument being called has contacted
with its corresponding fingers 42 and 43, and
for this reason the disk 39 is held with the
finger 60 raised until the proper number of
pulsations have been sent in over the line
from the ringing-dynamo to close the local
circuit a sufficient number of times to give
the required steps to the disk 38 and nhe fin-
ger 40 thereon to contact said finger 40 with
Ilnn*els 42 and 43.
lowing mechanism 18 provided: It must be
understood that the disk 38 stands normally
with the finger 40 raised to its highest point
and the arm which carries said finger lying

For this purpose the fol- |

3

| against-the stop-pin 42’, this position being

insured by removing a segmental piece from
the disk 38 adjacent to the contact-finger, s0
that the opposite portion of the disk is heav-
ier. Also the disk 39 stands normally with

the fi

by gravity or by means of a spiral spring 68,
attached thereto and to a suitable support.

nger 60 in contact with fingers 61 and
62 and may be held in this position yieldably

70
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A second pawl 69, of spring metal, is carried

by the extension of the armature 53 and in
operative relation to the teeth of the muti-
lated ratchet 39, and when the said armature
is 1n its normal or unattracted position the
pawl 69 is in contact with the ratchet 39,

| while the pawl 51 is out of contact with the

ratchet 38. When the two pawls are ad-
vanced by energization of the magnet 31,
the pawl 69 gives ratchet 39 a sudden shove,

which throws it up to or approximately to
‘the position shown in Fig.
sponding movement of pawl 51 moves ratchet

1, while corre-

38 a certain definite angular distance, which
1S one step in its movement. KEach succes-
sive sudden forward movement of the arma-
ture 53 and therewith of the pawls advances

‘both disks unless the disk or ratchet 39 has

reached the position in Fig. 1, the disk 38 be-
ing continued in its advancement so Iong as
the pulsations are sentin until it has reached
1ts limit of movement, while after disk 39 has

been rotated through about ninety degrees

the mutilated portion of the disk is brought
into play and the pawl 69 moves idly over it;
but the last tooth of said ratchet-disk pre-

vents revurn movement of the disk until the

pawl 69 1s raised bodily therefrom, as will be
hereinafter explained. When the disk 38 has
reached the limit of its movement, its muti-

lated portion also comes into play and the -
. To

pawl 51 has no further effect of rotation.
prevent return movement of the ratchet-disk

35, a retaining-pawl 70 is provided'and is car-

riad by the contact spring-finger 61, and this
retaining-pawl remains in contact with the
disk 38 until disk 39 is released to permit en-
gagement of finger or plate 60 with fingers 61
and 62, when finger 61 is depressed to a suf-

ficient extent to Wlthdl‘&‘i’j’ the pawl 70 from

the ratchet-disk.
It being understood that the present appa-

| ratus requires three electrical impulses to op-
erate it, the push-button at central is pushed

twice quickly and on the third push is held
down. These three pushes effect the opera-
tion of the pawls in the manner hereinbefore
described, the disk 38 being advanced three
stepsto contact its finger40 with fingers42 and
43. The first movementof pawl 69 raises plate
or finger 60 from its normal position against
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fingers 61 and 62 and may or may not move

1t to its limit, while the second movement of
said pawl may or may not move the disk 39
to 1ts limit if it has not already reached that
point. If it has reached its limit, the pawl

plays idly in the mutilated pmtlon of the
On the third impulse, which

ratchet-disk.
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moves the finger 40 into contact with lingers

42 and 43, the disk 39 must be released to per-
plate 60 to return to contact

mit finger or |
with fingers 61 and 62. 'To raise the pawl 69
to release disk 39, an upward and forward

projection 71 is formed on said pawl, and.
- when the pawl is moved forward. to its limit

this projection strikes and rides upwardly
upon a pin 72, the upward riding movement
being sufficient to raise pawl 69 from disk 39.
So long as the third depression of the button
at central is maintained solong will the pawls
51 and 69 be held in their forward positions,
the pawl 51 holding the ratchet-disk 88 with
its finger 40 against fingers 42 and 43 and the
plate or finger 60 lying against fingers 61 and
62 to complete the circuit of the bell 12,1t be-
ing understood that when the circuit of the
bell is thus completed the current from the
dynamo at central divides at the subseriber’s

instrument, part passing through the relay |
to hold it closed and part passing through the
bell to operate it, the bell and relay being

connected in multiple. When the push-but-
ton at central is released after the last con-
tinued push, the relay-circuitis broken,which

‘breaks the local circuit, and the bell is cut

out because the pawls 51 and 69 are released
to permit the disks 38 and 39 to return to their
normal positions hereinbefore mentioned.
Supposing that a subscriber on the line 1s

called whose instrument has fingers 42 and

35

40

43 located five steps from the normal posi-
tion of finger 40, then the three-step instru-
ment will not be operated to complete its cail-
bell circuit, for the reason that the third pul-
sation sent over the line will be just as short
as the first and second pulsations, and while
the finger 40 will contact with fingers 42 and
43 the pawl 69 will not be operated to release

~ the disk 39 to contact the plate 60 with fin-

45

50

55

6o

gers 61 and 62. It is only the fifth impulse

‘that is made long when the five-step instru-

mentis to be operated. This explanation ap-
plies to all of the instruments as to why the
few-step instruments are not operated suc-

cessively when an instrument with more steps

is operated. | o
With this construction and the circuits de-
scribed it will be seen that with the receiver
upon its hook the receiver is out of circuit
with the line, as is also the transmitter, while
the relay is in circuit with the line, as is also
the bell, save for the automatie eircuit-closer.
Also the local circuit of magnet 31 18 closed
save for the relay, and the apparatus may be
operated, as above described, to ring up the
subseriber. When the receiver is removed
from its hook, however, the bell, the relay,
and the switch-magnet 31 are cut out of their

~ respective circuits, while the transmitter is

cut into the local circuit of battery 14 and the
receiver is cut into the line, and the instru-
ment is then ready for talking. Thus by op-

erating the push-button at central the proper
number of times the corresponding subscrib-
er’s .bell will be operated.

877,724

Central is of course provided with the usual
switchboard for connecting up the different
subsecribers on different lines, and this struc-
ture need not be herein described.

In Fig. 5 of the drawings there is shown a
modification wherein a single ratchet 75 1s
employed, which is in the form of a segment
pivoted at its centerof curvature upon a spin-
dle 76, and this ratchet carries a contact-fin-
oer77,adapted for movement with the ratchet,
into contact with the fingers 78 and 79, cor-
responding to the fingers 42 and 43, to close
the bell-circuit, the ratchet 75 being moved
by means of a pawl 80, carried by the exten-
sion of the armature of the switech-magnet 31,
the pawl acting to advance the ratchet one
step for each time the e¢ircuit of the magnet
ig closed. Additional contact-fingers 81 and
82 are included in the bell-circuit and corre-
spond to and are for the same purpose as the
fingers 61 and 62 above described, the circuit
between these fingers being closed by means

| of & pendulum 80’ when the latter is in its

normal position. To prevent engagement of
the pendulum with fingers 81 and 52, except-
ing when the circuit of the magnet 31 is held

closed for longer than usual, a dog 83 is piv-

oted upon the pawl 80 and rests with its for-
ward end against a pin 84 upon the pendulum,
while adjacent the outer end of the pawlis an
upright 85. When the magnet31lisoperated to
bringthe finger 77 up tothe fingers78and 79 by
the short closing of the circuit of the magnet,
as hereinbefore described, the dog 83, acting
against the pin 84, throws the pendulum 30

| forwardly and from the fingers 81 and 32, 80

that the pin travels beyond the upright S5,
and when the pawl 80 is returned for the
next forward stroke it moves more quickly
than does the pendulum, so that the pin 84
lodges behind the upright 85, and this up-
richt swings the pendulum at the next for-
ward movement of the pawl. So long as the
strokes of the pawl are short so long the pin

84 stays beyond the upright 35; but when

the push-button at central isfinally held down
on the last push the upright is retained at
the forward limit of its movement, which 1is
beyond the path of movement of the pin 34,
and the pendulum is permifted to swing baek
and engage the fingers 81 and 82 to complete
the circuit of the bell. When the circuit of
magnet 31 is broken, the pawl 80 returns and
the ratchet is permitted to rotate rearwardly
and move its fingerfrom the fingers 78 and 79.

In Fig. 6 of the drawings there 1s shown a
construction including two disks 38 and 39,
the same as in the first instance, the disk 33
carrying the finger 40 for contact with fingers
42 and 43. (Notshown.) The disks are op-
erated in the same manner forwardly; but to
return the disk 39 it is provided with a pin-
ion 90, with which is engaged a segmental
gear 91 at the end of a pivoted lever 92,
having a counterbalancing-weight 93. The
weight holds the lever normally in position

i to contact a plate 94, corresponding to plate
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5

60, with fingers 61 and 62, which eorrespond | maHy disengaged and the contacts of the other

to the ﬁno'er's in the ﬁrst construction de-
seribed. When the disk 39 is shoved forward
by its pawl, the pinion is rotated to bring
the segmental gear down and draw the plate
94 from the ﬁnﬂ*ers 61 and 62, and when the
sald pawl is ﬁnally operated to disen cage the
disk 39 the weight of the lever opelates it to
lift the seﬂ'mental gear and reverse the pin-
ion and return the disk 39, the plate 94 re-
turning to engage the ﬁnﬂ'ers 61 and 62. The
reta,lmnn'-pewl 95 for the disk 38 is pivoted
in the path of movement upwardly of a pin
96 upon the lever 92, and when this lever is

1in 1ts normal raised pesﬂ;mn the said retain-

ing-pawl is held thereby out of engagement
with the disk 38. When the lever is moved
downwardly, however, the retaining-pawl is
dropped 1nto oper atwe position.

The structure of the circuit-closer has the
same general operation in each instance, and
it will be understood that in practice various
modifications of the structures shown may
be made and that any suitable materials and
proportions may be used for the various parts
without departing from the spirit of the in-
vention.

What is claimed is—

1. A device of the class described compris-
ing a plurality of sets of relatively fixed and
movable contacts of which the contacts of
one set are normally engaged, and electro-
mechanical means for disengeging the nor-
mally-engaged contacts and simultaneously
moving the movable contact of the other set
toward engagement with ifs corresponding
contact and subsequently permitting reén-
gagement of the first set of contacts.

2. A device of the class described compris-
ing an alarm-circuit, a circuit-closer for said
cireuit comprising a plurality of relatively

fixed and movable sets of contacts, of which

the contacts of one set are nor mally engaged,
and electromechanical means for disengaging
the normally-engaged contacts and for simul-
taneously moving the movable contact of the
other set toward engagement with its corre-
sponding contact a,nd for permitting reén-
gagement of the normally-engaged contacts
after the second set of contacts are engaged.

3. A device of the class described compris-
ing an alarm-circuit, a circuit-closer for said

circuit comprising a plu rality of series of rela- |

tively fixed and moveble contacts, of which
the contacts of onesetare normelly enfreged
electromechanical means for disengaging the
normally-engaged contacts and for simulta-
neously moving the movable contact of the
other set towerd engagement and for permit-
ting reéngagement of the normally-engaged
conteets after the engagement of the second
set, and means for varying the relative posi-
mens of the contacts of the seconda set with
respect to each other.

4. A device of the class deseribed compris-
ing two sets of relatively fixed and movable

contacts, ithe contacts of one set lymg nor-

| sitions to their opposite positions, a

set lying normelly engaged, an electromagnet
having an armature, mdepeudent means op-
erab]y connected W_ith said armature for mov-
ing the contacts simultaneously from their
normel positions to engage the normally-dis-
engaged contacts, means fer holding the nor-
lnellv—elln'eo'ed conteets in dlsengeﬂ'ed pPOSi-
tion, and means for releasing the normallv

eno‘eﬂ'ed contacts when the normelly-dlsen-
geﬂ*ed contacts have been engaged, to permit
reéngagement of the normally-engaged con-
tacts

7€
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5. A device of the class described compris-

ing independently-pivoted ratchets each car-
rying a contact, contacts for engagement by
the contacts of the ratchets, one pair of con-
tacts lying normally engaged and the other
pair lymn' normally dlsenﬂ'ewed an electro-
magnet having an &rmeture a pawl for each
ratchet opelebl) conn_eeted with the armas-
ture for movement to operate the ratchets si-
multaneously from their normal positions to
engage thenormally-disengaged contacts,and
means in the path of the pawl of the ratchet
which earries the normally-engaged movable
contact, for disengaging said pewl and hold-
ing it dlsenweﬂ*ed 50 permlt sald ratchet to
return and reéngage the nmormally- engaged
contacts.

6. A device of the class deserlbed compris-
ing an alarm or signal circuit, a circuit-closer
for said cirenit comprising two sets of rela-
tively fixed and movable contacts,the contacts
of one setlying normally engaged and the con-
tacts of the other set lying normally disen-
gaged, a ratchet earrying each of the movable
contacts a pawl for operating each ratchet

‘means for operating the pawlssimultaneously

to actuate the ratchets to move the contacts

| from their normal positions to their rela-

tively opposite positions, a retaining-pawl for
the ratehet carrying the normally-disengaged
movable contact, and means for disengaging
the pawl of the ratchet of the n01mally-en-
caged movable contact to permit it to return
to its normal position, said retaining-pawl ly-

ing in the path of return movement of the

normally-engaged contact for disengagement
thereby from its ratchet.

7. A device of the class described compris-
ing independently-pivoted ratchets each car-
rying a contact, contacts for engagement by
the contacts of the ratchets, one pair of con-
tacts lying normally engaged and the other
pair of contacts lying normelly disengaged,
a pawl for operating each ratchet, a common
means for actuating the pawls, the pawl of
the ratchet that carries the normally-disen-
gaged contact lying normally out of engage-
ment with said ratchet and the other pewl
lying normally in engagement withits ratchet,
said ratchets when actuated being edapted
to move their contacts from their normel po-
a retalin-
ing-pawl for holding the normally-disengaged

| contact in opemtwe position, said retaining-
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pawl being operable by return movement of |

the normally-engaged contact to release said
normally-disengaged contact, and means for
releasing the pawl of the mtehet of the nor-
mally-enﬂ*a ged contact to permit it to return.
8. A device of the class deseribed compris-
ing an electric circuit, and a circuit-closer
for sald cirenit, said ecireuit-closer including
two pivoted ratchets, a movable contact car-
ried by each ratchet, afixed contact for each of
the movable contacts, sald contacts being in-
cluded in said circuit, one pair of coOperating
contacts lying normally engaged and the

~other pair lying normally disengaged, an
15

electromagnet having a vibratory armature,

connected with the armature, the pawl of the
normally-engaged contact lying normally en-

gaged with its ratchet and the other pawlly- |
20 ing normally disengaged, a retaining-pawl |

677,724 - -

for the last-named ratchet, said ratchets be-
ing movable by their pawls to move the con-
tacts from their normal positions to their re-
versed positions, a stop in the path of move-

‘ment of the pawl of the ratchet of the nor-
‘mally-engaged contact for raising said pawl

from enﬂaﬂ‘ement and means for returning
the mtuhets Wheu released, the retalnmﬂ'-

pawl being adapted for d1seﬁgawemnnt when

the nor md,lly engaged contact is returned, to
permit return movement ot the normally- dis-
engaged contact. |

In testimony that I claim the foregoing as
my own I have hereto affixed my swnatme in

‘the presence of two witnesses.
an operating-pawl for each ratchet operably |

\VILLIAN_I D. WATKINS.

- Witnesses:
FRANK S. APPLEMAN
GEO. H. CHANDLEE.
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