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o all whom it mcu/ CONCErm
Be it known that I, CHARLES L. CLARI{I:,
a cltlzen of the Umted States, and a resident of

New York city, in the county of New York

and State of New York, have invented certain

new and useful Improvements in Telether--

mometers, of which the followuw* 1S @ Speclﬁ

cation.  _

- IO

My invention lclates to eertain 1mprove-

ments in the arrangement of circuits and in

the construction of eppaletus for indicating

~at distant pomts the var 1:11310115 in tempere—

15

changing force, oceummﬂ' in any particular
locality, thr ouoh the agency of electricity-
- The object of the invention is to cause such

indications to be made automatically and si-
multaneously with the ocecurrence of any
-change of an appreciable amount, to so. or-

canize the apparatus as to most economically

apply the electrical energy employed, to pre-
vent the more delicate parts of the instrument.

from becoming injured by constant use, and

to secure 1)61I6(3|3 reliability of action.
25

The invention consists, g81161&11Y, 1n com-

~bining with any suaitable instrument adapted

to 1espond to changes in temperature, press-

- ure, or other vm-yiu_g force, as the case may

.30

require, a circuit-closing device constructed

to transmit to a suitable recording or indicat-

~ing device electrical 1mpulses of a character

35

40 1
. contact- -points of this device.

and frequency dependent upon the direction,
rapidity, and amplitude of the movement of
the thermostatic instrument, pressure-gage, or
The various palts |
. of the apparatus are 80 constructed that, im-
mediately upon the closing of a circuit by the
movement of the primal circuit-closing de-
vice, an electro-magnet will be vitalized, caus-

other equivalent device.

ing a shunt-circuit to be cempleted around the
This shunt-cir-
cuit remains closed until after a Sepz-uatlon of
the more delicate contact-points is effected,

thereby insuring a more perfect circuit-con-

‘nection, pleventmﬂ it from being broken be-
~ fore it has vitalized the other magllets in cir-
| ~cuit, and also preventing electrical dlseharges |
IR § & 0111 occurring at the delicate contact-points,

which would tend to corrode them. A second

the transmitting element

and contact-point.
‘placed relative to one of the armatures that _
it will be momentarily thrown away fr om the

contact- pomL when that armature is actuated.
‘Before the cireuit is again closed therethrough

- ' 5o electro-magnet is included in circuit, in se- |

r ries with the electlo megnet thus Vltel1zed

This -electro- magnet, however, 18 constructed

‘to respond more slowly to the influence of an

electric current transmitted therethrou gh, and

its armature is therefore actuated after the

shunt-circuit has been closed. The movement
of this armature causes a pawl to engage a
ratchet-wheel upon which one of the ecircuit-

closing pointsiscarried.. The backward move-

ment of the armature, after the cir cuit through

S35

60

its electro-magnet has been interrupted, acts

through the agency of this pawl to move the
corresponding contact- pemt away from that -

through which the circuit was originally

| closed. The indicating or recording device

is actuated correlatively with the movements

of the transmitter by means of a correspond-

ing electro-magnet arranged in series with

those of the transmitter, acting upon an arma-
ture, the movements of thh cause the ad-
vance of a ratchet-wheel step by step, in the

same manner as the ratchet-wheel of the trans-

mitter isadvanced. A suifable indicating de-
ployed for showing at all times the position of 7
The interruption
of the circuit is effected after the electro-mag-

nets have all become vitalized by means of a

pendent arm, which normally rests against a
contact - stop by vir tue of its own weight.
The circuit is elosed through this pendent arm
The arm is, however; so

the circuit at the primal eircuit- closer wﬂl

“have been opened and all the electro-magnets
demagnetlzed ‘The movements of the several

parts in the opposite direction are effected by

‘a system of electro-magnets precisely similar
to those described, but acting to move the re-
‘Volvmg parts in the 0pp031te direction.

Various modifications may be made in the

The invention further involves certain de-

tails of constr uction, whleh Wﬂl be he1 elneftel

fully seb forth. . -

| In the &eeompenvmg dl awmﬂs Whmh 111118-

vice moving with that ratchet-wheel is em-

9

organization of the apparatus without sub- g5
‘stantially departing from the invention.

100
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. trate the 111vent1011 Figure 1 is a dmgmm an eleetric current traversing either of the cir-
. showing the Gl‘ganlz&tlﬁll of the apparatus as

I usually prefer to employ it.
trates: one: of the: more important modifica-
tions of which 1t is susceptible. .
- sents: a modification  adapted to transmit the
. necessary lmpulses upon: one line-wire, and
- Fig. 4 1s'a plan view of the pawl which T em-

'%é_pl_oy for actuating the ratchet-wheels of the
15 a:detached view, illus-
- trating the acinal arrangement of appara,tus |
and Ifig, 6 is a veﬂml CrOoss- Sectmn of the_-‘
| 11196]1&1118111 of the transmitter. E

- IO

200
SRS sleeve Yok outwa,rd-
. tact-point, ¢/, whmh is in the same plane with
. & contact - _pomt ‘¢, carried at the outer ex-
. tremity. .of the arm‘ C. A similar 1flé.tchet -
25
R carrles 3] emrespondm

mechanism. . Fig.; 5

" Referring to the drawings, G 1'61)1'%0111‘%

-~ Mounted. upon a sleeve, ¢

C!
-.md tel minates in a ‘con-

Vheel D .. An ar ni,

wheel, I also mounted upon the sleeve ¢

o the opposite side of the arm C. If, thereime

40

43

5d

60

. contaet- -point cwill be placed in electrical con-
30
~and if it is moved in the opposite direction it
~ will in like manner be placed in like contact
- with the point ¢, carried at the end of the arm
L ChL
s, is connected Wlth the arm’' C,and thus with
the point ¢. -

A conductor 1, leading from the earth at

connected, through a conductor, 2, with one
terminal Of the coﬂs of an ele(*tro maﬂ net, H'.
The remaining terminal of this (3011 18 con-
nected, throuah a conductor, 3, the coils of an
eleetro mflc-net IV, and conduetor 4. with a

-¢conductor, L’ con%tltutmg a main line which

leads fo a 1eeewmmstatlon or through any
desired number of 1'ec.eiving-stati0ns. The

arm C*is in like manner connected,through a

conductor, 5, the coils of an electm -MmMag net
H?, conductor 6, and electro-magnet F*, Wwith
a eonductor, /, leading to a mainline, L" CoY-
responding to the line 1. After tmversmﬂ
the variousdevices at the receiving-stationsin
a manner hereinafter described, the conductors
are connected with one- pole of battery, O.
The remaining pole of this battery is connect-
ed through a conductor, 15, with the earth
at G°. *
1t will beseen thus that whenever any change
hasoccurredinthe positionofthe arm C (Whlch
1t may have been observed,is capable of mov-
ing independently of the arm ¢ and C*) to
1)1&(36 the point ¢ in contact with either the
point ¢’ or ¢ the circuit of the battery O will

The eclectro-magnets H are constructed to
respond more qmckly to the effects of a cur-
rent traversing their coils than are

- Fig. 2 illus-

- Fig. 3 repre-

| H"and H?
s Vhlch sur-
- rounds the-arbor ¢ of the arm C ]S a ratchet-

extends from the

arm: extending 111:)011 [

| Fe.

The arm ' is m like manner

the elee- |

cuits indieated is to vitalize the correspond-
1ng electro-magnet, H or H?,
mature &’ or &’ to be. drawn forward.
tact-points, A° and A*,
ab the extremities of these
‘when either is in its forward position the cor-
responding point Impinges against one or the:
other of two circuit-closing springs, 7° or A’
The spring 4°1s connected thmuah conductors: + -
9 and 8 with the conductor 1, leqdmu tothe
arm (', and the spring A°is in like manner con-

. ;}__nected through the conductors 11 and 8 with

a | the same conductm 1.
cireuit - closmn arm which is adapted to be

- moved 1In one. dlrectlon or the other under the {:
- influence of changes in tempemtm ¢, pressure,
o&e.

and cause its ar-

armatures,

as - heremnafter: a;ppealb,,

{'eoncentric with the wheels E.  Each lever co
| carries a pawl, /" or f* which, when the cor-
| responding eleetro -magnet is vlta)hzed moves

backward over the perlphery of the corre-

sponding wheel, I, and places it in a position
to engage a tooth of the same. When theelec-
tro- maﬂ*net has become demagnetized by the
mterrnpblon of the circuit 13]’.110110]_1 the main
line I/ or 17, the backward movement of the
armature will cause the wheel E or E’ to ad-
vance through the distance represented by one
tooth, carrying with it the remaining wheel

E? or T and both the arms O’ and (% The

contact-points ¢ will thus be separated, and
will remain so until a subsequent movement

of the arm C shall again place them in con-.

tact. The gradual diminution in the strength
of the currents traversing the electro- maﬂnets
at the moment of or 1mmedlately after the in-
terruption of the circuit at another point will
permit the backward movement of the arma-
ture E° or F* before the armature 2’ or 4* isre-
leased from its electro-magnet, owing to the
less inductive effect produeed upon the cores
of the former than upon the cores of the latter
by a current of given strength. In this man-
ner a shunt-circuit around the delicate con-

tacts ¢ will always be closed at the moment of

_interruption of the contacts at those points.
be completed through the variouselectro-mag- |

‘nets H' and ¥ or H?and E I, as the case may be.

The impulses which are thus transmitted
through the conductors 1/ or L7 are employed
at the receiving-station to actuate an 1ndicat-
1ng device in the following manner:

Two ratchet-wheels, N’ fmd N?, similartothe

7o
Twocon- '

are respectively carried
cand

80
The armatures A/ and S
- are: I'espectwely connected: with -the con- . ¢
duectors 2 and 4, leading to the electro-magnets =~ |
It Wﬂl be seen thus that 11111116(]1-% SR
ately after ;elthel: electro-magnet H or H* has 85 -
become  vitalized a eircuit will be ‘¢losed 10
through its -coils?(indepmldentlv O?f fthe cson: R
| tact-points ¢) at the points 2. |
cuit will,:
closed after the contact- -points ¢ have become

11611]&111 B

i only than are required to Vlta,hze the electro- g5
‘magnets H, are respectively provided withar:' 1

tact with the point ¢ at the end of the arm C/, | matures F F* and T and armature-levers FP and
These levers are pivoted upon saitable

i arbors, preferably in the same axml line or -

103

110

I15

125

130 '

tro-magnets F. The first effect, therefore, of | wheels E and F? ,andh‘wm » their teeth pitched

ot
separated, thereby preventing the occurrence. 7 S
, | of disruptive discharges at those points. RERERED
The electro-magnets K, which are pl"eiel an] Vi
S | constructed to: respond to stronger: currents
~ thearm C be moved in the one: dlrectmn the |




L/

s

in oppomte dlreetlens
‘mon -arbor, p.: An’ index- finger, P, or other

are carried upon a com-

suitable device, moves over the surface of a

- dial or Dl‘&dll&ted scale, P';'in correspondence

10

with the movements of the wheels N. The

Wheels N are moved in one direction or the

- other corr elatively with the movements of the

wheels K by means of two pawls, n “and »*, car-
ried upon the’ armature-levers m*> and m re-

spectively, of two electro-magnets, M’ and M.
“The electro-magnets M are 1*e5peet1ve1y m-
-cluded in the circuits of the main lines I L%

When animpulse of sufficient strength istrans- |

‘mitted upon either of these ]mes, the corre-
~ talized and its armeture levetr actuated.
" corresponding

sponding electro-magnet M’ or M* will be vi-
The
pawl, n' or «n*, will thereby be

~ caused to engage a tooth 111)011 the wheel N’ or

20

N2, and when the armature is released by the

'-1nte1*1"11p131011 of the circuit and consequent de-
‘magnetization of the eleetro-magnet the wheel

- will be revolved ,in the same manner as de-

:.25

30

40....
| 45

50

14,
35
- the electro- m"w*net M?, and is 1n like manner

and thmw itaway from its contact-spring.

tro-magnets at the trensmlttmg -station.

seribed with reference to the wheels E. _ The

index P will thus be advanced in one direc-
tion or the other, aeeerdmﬂ to the dlreetlon of
motion of the ‘er C.

The method of 111te1111pt111cr the euemt ‘LL

the proper moient, is as follows: A pendent |

arm, ¢, normally rests, by virtue of its own

W mht against a stop, #’. This arm is electri-

allv cenneeted through a eenduetor 13, with
the coils ot the e]eetre mqnnet M, The CON-
tact-stop ¢ is connected threu ch a conductor,

pendent arm, ¢, and stop ¢* are provided for

connected thloufrh eonduetore 16 and 17 and
the coils of that magnet with the battery O.
Upon each of the armature-levers
an extension, as shown at G*® and G*. respect-
ively. 'When either armature-lever is drawn

into its forward position, this extension will

strike against the eorrespondiuw pendentarm

fore it shall have had time to again fall into
contact with its contaet- spring the armature-
lever will have fallen away from the poles of
1ts nngnet as also the armatures of the elec-

circuit W111 thus be in its normal condifion—

~ that is to say, epen—bemﬂ 111te1?1‘11ptec1 at the

- points c.
- dent, be applied to various other electro- -1ag- -

The 1)endent arms may, it is evi-

nets in the system, it being essential only that
the-circuits of*the 1*esl)eet1ve nnm lines sh 011] d

extend thrmwh them.

In Figs. 1 and 4 T have represented a pawl

of pecuh&r construction which I prefer to em-

6o

ploy for actuating the ratchet-wheel, although
pawls of any well-known eeustruetlen may be

- used. The construction of these pawls will be

applied to the armature-lever I,

deseribed in connection with that shown as
It consists

of a flexible arm, f? mounted upon the arm or

- ettenelen G° of the erma,ture lever I, and mov-

ing therewith. Theresilience of this arm 1nor-

_mal]y 111'1,11113&11:18 1tS e:z..tremlty f * away from |

‘beneath a flexible arm, 7°.
ported mdependently of the armature-lever,

mlttmo-et;%tmn and a similar battery,

with the b%ttew 0. A eorlesl:)eumnnf
"

is carried

Be-
.ﬂ]BlI‘ forward position.

The

| the teeth of the corresponding ratchet-wheel.

A pin, f°, projects laterally from the arm f*
The arm 7 is sup-

and its extremity normally rests upon a bed-
plate, f°. 'When, however, the armature-le-

Ver is swung in the dlreetlon indicated by the
‘arrow, the pin f? passes beneath the extremity

of the arm f". The return movement of the
armature-lever will cause the pin f* to slide

70

upward over the curved extremity of the arm

J*, thereby causing the extremity f* to engage

a tooth of the wheel E and advance the same
the required distance. - An indentation, f7, is

formed in the arm f° at the proper position to

permit the pin /* to fall downward when the

wheel I& has been advanced the required dis-

tance, thereby releasing: the wheel from the
pawl. Any suaitable form of friction-brush

30 .

may be employed for preventing the wheels '

from moving at 0the1 times than when pOSl-

tavely actuated. |
- In Fig. 21 hiwe illustr ated an or ganization
of cireuits which is especi el]y 9, dmpted to work-
ing over long distances.

The general plan of

Q0

this el*geni/ation is to employ.local batteries =

and circuits for vitalizing the electro-magnets
F" and F* and M and ME. Tor this purpose

a local battery, o, is prewded at the trans-
the recelvmﬂ station. One pole of the bat-
two conductors, 19 and 20, l‘espeehvely lead-
ing to the eells of the electro- magunets F’ and

- The remaining terminals Ot these coils
are respectively connected through eenduetm S

921 and 22 with the armature- 1evers 7 and 72 of
two relay-magnets, R and R

The magnets R"
and R* are respectively included in the CON-

‘duectors 3 and 6, leading froin the shunting-

magnets H" and H‘:", respectively, to the main
lines I’ and I’. The armature-levers " and #*

are l‘E‘SpthN‘ ely provided with contact- Springs

r> and 1%, against which they impinge when in

are respectively, connected through eonduet
ors 23 fmd 24 with the remaining pole of the
battery o’. It will be evident thus that when

either electro-magnet R’ 01* R? is vitalized the -

circuit of the b‘ltt@l"jf o' will be completed

‘through one or the other of the two electro-
‘magnets F or I¥. The electro-magnet thus vi-
talized will act through its rLl"r_m:m;lue lever to
move the wheels E, 1 the manner described
. with reference to Fig. 1.

H’ and H? act in the same manner as desel 1bed
with reference to Ifig. 1 to short-circuit the cir-
cuit-closing points ¢, and they should be con-

structed to respond more quickly to the elec-
tric currents 'tlmlsmitted therethreuwll than

the remaining magnets. |
At the 1e0e1mng-ebaﬁ10n the main lmee in-
Stede of traversing the electro-magnets M’ and

M?, are eonuee’red through two 1"eh,y magnets,

R and R In other 1'-eSpeetS these connec-

tions a,le the same as deseribed with reference |
to.Fig. 1

The electro-magnets M’ and M? are,

These contact-springs

The eleetl 0-magnets

95
o’ at '

tery o' is eelmeeted bV a conductor, 18,~with -

100
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20

tem,
which these 1nterrupters are applied should
be less sensitive to electric currents than the
other magnets ot the system.

*1 . - 285,5?§

however, included in branch cireuits of the lo- | lay R® to complete the cireuit of the battery o

cal battely 0o, the connections of which are
completedin 131‘@013617 the same manner as de-

scribed with reference to the battery o/. It
will be understood that as the only work re-

quired to be done by the electro-magnets R is

to actuate their respective armatures, and
thereby close the corresponding local cireuit,

‘a considerable saving in the expenditure of

the current from the battery O is secured.

Any required number of receivers may be

mcluded 1 series in this system, as also in
There

that described with reference to Fig. 1.
should, however, preferably be but one pair
of circuit- 111tel*_1*11];)tel‘5? g, included in the sys-
and 1n general the eleetro-magnets to

In Fig. "3 T have represented an organiza-

tion of *Lppﬂl atus adapted to transmit the nec-

essary Impulses for actuating the indicating
devices over a single main-line conductor

- This modification consists in replacing the bat-

25

tery O by two batteries, O" and O respect-

- 1vely included 1n the conductors 2 and D, lead-

(o
O

40

45 1

50

ing from the arms C" and *. These conduct-
ors, atter traversing the coil
ing-magnets H’ and H®, respectively, unite
with a common main lme L. The batteries
and O? are so arranged that when the cireuit

of the one 1s completed a current will be trans-

mitted to Iine of the opposite polarity from

that which will be transmitted when the cir-
cuit of the other is completed. A polarized
relay, R’ -of well-known construction, is in-
clundéd in the main line I” at the transmitting-
station.
ture-lever, 1°, extending between two eontact-
springs, »ands'. Onepole of alocal battery, o
18 connected, by means of a conductor, 25, and
branch eonducters 26 and 27, through thu emls
of the two electro-magnets I ¥ and F 16813(—3013
1vely and thus with the two contact Spl"ll]ﬂS
" and +7, respectively. The armature-lever 3
18 connected by means of a condu ctor 28, with
the remaining pole of the battery o”. - When,
therefore, the armature - lever »° 18 ag ainst
either one of the contact-springs #° or +7, a cur-
rent will be transmitted from the local battery
through the corresponding electro-magnet, I
or K-, and the ratchet-wheels F will be actu fi,‘fed

~An the manner described with reference to Ifig.

9

60

2. The parts are so arranged that when the
cireuit of the battery O’ is eompleted the ar-
mature-lever »° will be impelled in the direc-
tion of the spring 1*, fhereby closing the cir-
cuit of the local battery o’ through the elec-
tro-magnet . When, however, the circuit of
the bftttery O’ 13 eompleted the mrcmt of the

local battery o’ will be completed through the

Llectm magnet I* by the movement of the le—
ver r 1n the 01}1}0%116 divection.

At the receiving-station a second polarized
relay, R’ 1s included in the main line. -The
armature-lever 1*° of this relay acts in the same

s 0of the shunt-

This relay is provided with an arma-

through one or the other of the two electro-
magnets M or M. The parts are so arranged
that the index P will be impelled i1n the di-
rection corresponding with the movement of
the arm C. Suitable retractile springs, s, are

| applied to the armature-levers »° and 7%, for the

purpose of maintaining them out of contact
with their respective contact-springs when no
current is traversing the line I7°. |

The circuit-interrupters ¢ are preferably ap-
plied to the armature-levers of the electro-

magnets I and F° of the transmitting-instru-

ment in this organization, one being included
in the conduector 2 and the other in the con-
ductor 5

The Shuntmn magnets H" and H? Should he -

constructed to 1*-es_po.1:1d more qulckly than the
polarized relays; and the electro-magnets M’

1 and M? of the receiving-instruments should re-

spond more quickly than the electro- magnets
I and F?, thereby insuring the movement of
the index P before the circuit has been inter-
rupted by either of the devices g.

Ihereby disclaim, so far as this specification
and these Letters Patent areconcerned, all in-
ventions which are shown, described, and
claimed or to be claimed in an apphcatmn re-
lating to the same subject-matter filed by me
January 19, 1832, Serial No. 82,379, and which

are not Speciﬁcally claimed herein.

I claim as my invention—

1. The combination, substantially as herein-
betfore set forth, of an automatically-actuated
circulit-closing arm, two contact-arms, one up-
on each side of the same, a battery having one

pole connected with said circuit-closing arm
and its remaining pole connected through in-

dependent conductors with said contact-arms,
respectively, an electro-magnet inecluded in
each of said oonductors, actmﬂ when vitalized
to complete the circuit of smd battery inde-
pendently of said circuit-closing arm, two ad-
ditional electro-magnets, ].i]{ewise respectively
included in said conductors, and acting when
successively magnetized and demagnetized to
effect the movement of said contact-armsinthe
direction of the. movement of said circuit-clos-
ing arn.

3. The combination subst’ultmlly as herein-
before set forth,

circuit-closing arm, a contact-arm extending
1n proximity thereto, a battery having its op-

posite poles respectively connected with said

circuit - closing and contact arms, three or
more electro-magnets included in series in the
circult of said battery, one of said electro-mag:-
nets acting when it isvitalized to complete the
circult of the battery independently of said
circuit-closing and said contact arms, a second
of which electro-magnets acts to effect the
movement of said contact-arm away from said
circuit-closing arm, while the remaining one
or more electro-magnets effect the movement
of said indicating arms or fingers correlatively

manner. as desel 1bed with reference to the re- | with the movement of said contact arnl.

with 0116 or more indicating .
arms or ﬁnger&, of an m1t-0111at,ieally-actuated
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3, The combmatwn substantlally as herein- I contact arm, or

‘beforeset forth, of abattery an automatically-
actuated circuit- closing arm electrically con-

- nected with one pole of said battery, two con-
5 tact-arm
contact-arms are electrically connected with

" branch conductors leading to the remaining

pole of said battely, two eleetro -magnets re-

~ spectively included in said branch eonductor
10 an armature and armature-lever applied £0

each of said 'electro-magnets, each acting to
move both of said contact-arms in the direction |
of motion of said circuit-closing arm whenever

the movement of the latter has completed the

15 circuitof said battery through the correspond-
- ing electro-magnet;  two additional electro-

magnets respectively included in said branch

| ."eonductors an armature and armature-lever

applied to each of the last-named electro-mag-
nets, an index arm or finger actuated by the
movements of the last-named levers correla-

tively ‘with the movements of said contact-.
arms, and two circuit-interrupters applied to

_one pair or the other of said electro-magnets,
- 25 and respectively included in said branch. cir-
- cuits, each of which cireuit - interrupters is
caused by the movements of the correspond-

it is ineluded.
4. The combination, Substanbmlly as herem-
before set forth, of a 1*eV01v1110* circult-closing
.arm, one or 1n01e revolving contact arms near

o ‘said eircuit-closing arm, a battery having one
'35 ot its poles connected with sald circuit-clo_singi _
arm and its other pole connected with thesaid |

s nearsald circuit-closing arm, which

ing armature-lever to momentarily interrupt
' the connections of the branch circuits in which

-'555,572 ' T S

arms, and an electro-magnet
acting, when V:ttahzed to complete a shunt-cir- |
cuit around said. cncult closing and contact

arms, and to interrupt said shunt cl rcmt when 40‘ .

demagnetlzed | -

5. The combmatmn subst&ntmlly as herein-
before setforth, of ‘Lbfbttely, an automatically-
actuated 011'011113 closer, a series of electro-mag- -
nets included in the cireuit of said battery, one 45
of which electro-magnetsis so constructed that -

its armature and armature-lever respond last

in said series, and a eircuit- -interrupter In-
cluded in said circult, which 1s caused by the

‘movements of said last actuated armature-le- 50

ver to interrupt the circuit of said battery af-

ter it has been completed by the ’LGtIOIL of said
circuit-closer. - -

. 6. The combination, Substantmlly as herein- |
beforeset forth, of mtoathed wheel, a battery,an 55

electro- maﬂ*net its armature and armature-le-

ver, a resilient arm carried upon said lever, a
pin -proj@%ing laterally from said arm, a sta-

tionary arm normally projecting above said -

pin, and a lateral opening formed in said sta- 60

tionary arm, whereby at each vibration ofsaid

armature. Sfud resilient arm is first caused to

engageand advance said wheel and to besub-  ~

sequently released therefrom.
In testimony whereof I have hereunto sub 6 5

f seribed my name this 15th d"%” of J ane, A. D.

1883.
CHARLES L. CLARKE.

\Vltuesses . -
DANIEL V. EDGECOMB,
- MILLER C. EARL.
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