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Lo all whom it may concern:

- Be it known that I, NoraMAN McCARTY, of
Hoosick, in the county of Rensselacr and State
of New York, have invented new Improve-
ments in Arc Lamps; and T do hereby declare
the following, when taken in connection with
accompanying drawings and the letters of ref-

erence marked thereon to be a fuli, clear,

and exact deseription of the sanie, and w hich
sald drawings constitute part of this specifica-
tion, and 1eplesent in—

qule 1, a side view of the feeding mech-
anism, all the_ parts in position as when_ no

“current is passing through the lamyp; Fig. 2,

a transverse sectional view through the frame,
looking toward the magnet M; Fig. 3, a trans-
verse section on the. same lme lookmg in the
opposite direction, and showing
the shunt-magnet; Fig. 4, the shaft «, showing
vertical section through the wheels arranged
thereon; Fig. 5, an eml view of theshaft, 100k-
ing toward The wheels and from the rear of
Fig. 1; Fig. 6, a view of the shunt-magnet and
1ts meehanism, looking-at right angles to Fig.
3, and in partial section; Fig. 7, a diagram of
the several magnetic devices, illustrating the
line or wire (..01111e0t10ns Fig. 8§, a modifica-

“tion.

This invention relates to an improvementin
that class of arc lamps commonly known as
‘‘positive - feeding’’ famps, as distinguished
from lamps in which the carbon-holder is
moved by gravity, controlled by gearing or a
cluteh, the object of the inveution being to

per feeb such automatic feed; and it COI]Q‘.IStb 1n

the construction herem“tﬁer described, and
particularly recited in the c¢laims.

A represents the frame in which the mech-
anism is supported vertically in the frame and
in suitable bearings. The carbon-holder B is
arranged So as to be moved up and down
therein for the adjustment of the carbon.

C is the principal or lifting magnet, the sole
puarpose of whichis to establhish the are; D, its
armature-lever, hung upon a fulerum, I, and
S0 as to swing 1n the usual manner for such
armatures.

To the armature-arm a frame, F, is attached
and extends toward the carbon- holder, and so
as to receive an up and-down vibratory move-
ment under the swinging movement of the

armature - lever D. In this frame, at right

side view of |

‘as indicated in broken lines, Fig. 5.

angles to the axis of the carbon-holder, a shaft,
a, 1s arranged, to which a pinion, b, is fixed,
corresponding to and working infto the teeth
in the carbon-holder, as indicated in broken
lines, Fig. 1, also seen in Ilig. 4. On the same

shaft ¢ is a worm gear-wheel, G, but loose
upon the shaft, so as to revolve independent of

it. From the frame F hangers H H extend

~downward and carry a shaft, I, on which is 2

worm, J, working into the worm-gear G.

K is a toothed wheel fixed to the shaft «,
the teeth of whieh are preferably of gear-
shape, in contradistinetion to ratchet- teeth
Its hub d extends through the wheel G, and

80 that the wheel takes its bc,.:itintr'there{m

loosely, and is, therefore, as betme stated,
substantially loose on the shaft. On the hub
d, upon the opnosite side of the wheel (z, is a
ratchet-wheel, L, loosely arranged aud so as to
rotate independent of the wheel G.

e 18 a pawl hung to the wheel G, its nose

adapted to work into the teeth of the wheel
K, and so as to positively eng
K and ( when free so to do.
J 1s apawl fixed and stationary in the frame.
It 1s best adjustably secured to a stud, g, ex-
tending down from the frame, and so that the
nose of the pawl may engage the teeth of the

~wheal L, as seen in Figs. 2 and 5.

Under the swinging movement of the arma-
ture-lever D the shaft ¢, the wheels it carries,
and the worm J will be moved up and down,
When
the armatuare-lever D is in ifs closed position,

‘the shaft ¢ and the parts in connection there-

with stand in the up position. As the arma-
ture-lever D swings from its pole, it brings the
shaft @ down with all it earries. In such
downward movement the ratchet-wheel 1,
being engaged with the fixed pawl f, will be
forced to revolve to the extent of sach down-

ward movement, and as indicated in Fig. 5.

From the pawl ¢ an arm, 10, extends in-
ward alongside the ratchet-wheel L, and in
the wheel L. 1s a stud, 11, which works in a

corresponding slot in the arm 10 of the pawl

e, and so that as the ratchet-wheel Ii rotates,
as before described, 1t will turn the pawl e
from 1ts engagﬂment with the wheel L, as in-
dicated 1n broken lines, Fig. 5, and thereby

gace the wheels
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disengage the wheel f_rom its connection

with the shaft. Then, when the shaft « rises




IO

15

20

35

under the movemeut of the armature-lever D
the spring-12 of'‘the pawl e will force its nose
into engagement with the wheel K, to again
connect the wheel G with the shaft «, :md anch

movenment of the pawl e returns the w heel L |

to the same relative position to the wheel G
that it before held. The downward swinging
movement of the frame F and the shaft g per-
mits a corresponding descent of the oarhon-
holder B with the frame.

"M is a magnet in the main circuait; N, its
armature lever, hinged at A, and, as hPI‘E! rep-
resented, the maﬂ*net and the ar matm ¢-lever
stand m a hon?ont'ﬂ plane, and so thut the
lever works up and down.

Fixed to the shaft I, on which is the worm
J, 18 a toothed Ltmtchet O, and hung upon the
same shaft I is a lever, P. One arm extends
to one side of the %hdtn I, and is-joined to the
armature-lever N by &wnneotmw rod, R, (see
Fig. 2,) and so that the vlmatmy movement
of the armature-lever N will be imparted to
the lever P. The other arm of the lever P
extends to the opposite side of theshaft I, and
is there provided with a pawl, S, to work into
the teeth of the ratchet-w heel O and so that
as the armature-lever N moves to the open
position it.will withdraw the pawl one or more
teeth, as the case may be. 'Then on the re-
turn .or closing movement the pawl will en-
gage the wheel O, and correspondingly turn
the shaft I and the worm J, -which movement
will be imparted to the worm-wheel G, and the
relation of the worin to the wheel Gr 1s such,
as shown, that the rotation of the wheel G is
in the dueotlon that if communicated to the
shaft @ it will révolve the shalt in the direc-
tion to drop the carbon holder. A stop-dog,

-1, 18 arranged to engage the ratchet-wheéel 0

40

and pr event 1ts return.

U V are two legs of a magnet traversed hy
the. carrent passiig throuﬂ'h the are. The
armature is hung between the two, as at?, and

" s0 as to rock towat dorfrom the pole of elther

45

- ries a  block, |
movement of the ar mabule ma,kes cLl]d bmdks

50
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ver 2 1n its down position.

At one end, 7, the armature is adapted to en-
gage the pole of the leg U and the other end
of like shape adapted to work with the pole
of the otherleg, V. The said other end ear-
m, which, under the rocking

contact with the brush n.

W is a solenoid or electro- mmmet whose
current 1s derived or shunted f:om tha,t trav-

ersing the arc. Its. armature » is guided
through a bearing, s, above and s below.

t 1S a commutwtm upon which bear the
brushes # v, and the S’l]d commutator ¢ is in
metallic connection with the framein which it
revolves. From the commutator-cylinder. a
lever, 2, extends, and is connected with the
drma,ture r by a stud, -3, on the armature,
working in a cor qupondmg slot in the lever
2, (see I‘ln 6, ,) the lever extending beyond the
auuatule \xhema, spring, 4, is arranged, the
tenden(y of which is to 31emmgly hold the le-
The movement of
the armature » therefore serves to lmpart an

oscillatory movement to the commutator i
The commutator is provided with insulating-
surfaces w and =z, to make or break couta{,t
with the respective brushes u v.

5 1S a 8econd commutator, to which oscilla-

tion is 1mparted through an arm, 6, attached

to the armatare-lever N of the man*net M, as
seen in Figs. 2 and 7.- This commumtor 5 18
provided with an insulating-surface, 7, and
upon the commutator rides the brush 8. The
armature-lever N is provided with an adjust-
ing -spring,

in the end of the cvlmder SO0 4as to permln a
little over motion. for the purpose hereinafter
described. -

In Fig. 7 I illustrate tlie several Pdl"iS of the
appamtus in diagram form, to conveniently
show the oonne(,tmnq and (.,mrents
rent enters at 15, divides at 16, part Howing
through the wire 17 to the block m, thence
through the brush» to the wire 18, to the wire
19, thence out to the nextlamp.. The balance
from the division at 16 flows s through the mag-
net C, through line 20 to the leg U of that
nlflbnet thenee through line 21 to brush » of
cornmutator ¢. This portlon of the current

9. The connection between the
eommutatm cylinder 5 and the arm 6 is by a
slot, 13, in the arm, working upon a stud, 14,

The cur-:

80

90
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before it reaches the brush dividesat22. The |

I principal portion flows through the commu-
tator ¢ to the brush u, thence thmunh the line

23 to the carbon, while the less pmtlon of the

cuarrent flows flom the division 22 through the
~wire 24, around the leg V of that magnet,
| thrmwh the line 25 to the commutator ¢, lhence
| thmugh the commutator-brush % and line 23
to the carbon.
‘rent flowing around the leg U causes a strong
“north pole 10 form at that leg and acorrespond-
1ng weak south pole at the leg V, the arma-
ture at vhe same timme forming a m{:nuth pole at

The major portion of the cur-

the leg U and a north pole at the leg V. At
the same time the current flowi ing around the
leg V forms a north pole at that ]eg, but does
not materially affect the leg U. The result

“of this obstruction of the currents is to pro-
‘duce a strong attraction between the end 7 of

the armature and the leg U, and a weak re-
pulsion between the leg Y and the other end
of the armature, which ¢ causes the armature to
close upon the leg U aud open the armature
from the leg V. Thisseparation of the arma-

ture from the ieg V takes the block m from

contact with the brush =», which causes the
entire carrent to flow thluugh the magnet C,
line 20, magnet T, 1
through line 23 to the carbon. Under these
condltmn% the armature of the magnet C will
be attracted to its pole, and mll raise the
frame I, together with the shaft « ‘and all

thereto con uected,as indieated in Fig. 5,broken
linegin that figure indicating the down pOS]ﬁIOH'
of the shaft« and the wheels it carr ies, and from
which the said shaft and its'wheels are moved
by the closing movement of thearmature of the
Thls upward movementof the shaft

magnet C. _ . , > 8
@ will leave the ratchet L free to rotate toward

1CC
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commutator ¢, bhence'_'

125

130




'S

~ that the carbon-holder-

20

25

30

35

10

344,188

its pawl—that is to say, the tooth with which

the pawl f is engaged, resting npon the pawl

while theshafta and the ratchet rise, will permit
theratchet to rotate tothe extent that the shaft

1S raised. Suchmtatmn of the wheel and shaft
is indaced by the spring of the pawle, acting
‘through the arm n. '
movement of the ratchet-wheel L, isforced into

‘The pawl ¢, u nder such

engagenient with the teeth of the wheel I, at
the same time causing the wheel L to staud in

engagement with its pdwlf and impart to the:
~wheel substantially a return ovement, thus
coupling the wheel G with the shaft «, then

“as the armature-lever D completes is (,losnw
‘movement, and the completion of the upwar a

movement of the shaft «, will engage the pin-
ion b with the teeth of the carbou-holder, so
will be lifted 1hlonﬂh
that portion of the upward movement in w Im,h
the wheel G is engaged with the shaft. The
shaft ¢ cannot revolve under the engagement
with the ratchet, because of the interlocking of
the wheelsand the worm; hence the pinion will
make a positive lifting entr.«.tuemeut with the
carbon-holder. | | |

As the arc 1ncredses in Ienfrth a4 portwn of

the current 1s shunted tthll"‘h the imagnet Y

in the usnal manner. The armature r of that
magnet will be consequently drawn upward,
imparting arotation tothe commutator ¢, until
the brush u comes to a bearing on the insula-
tron w, thus breaking the short circuit through
the brush 2 and the line 23, which causes the
current to flow through the line 26 to the sec-
ond commutator, 5. At this point the current

can flow two W‘lys first, through the commu-

tator and the brush 8 to lme 27, thence through
line 23 to the carbon; second, around the mag-
net M, through line 28 to line 23, and them:
to the car bons but the current through the

carbon is never l}roken,-for the reason that the

commutator ¢ 18 in metallic connection with
the frame in which it revolves, and the wire

- 26 is'aISO'in' connection with the same frame,

45

50

6o

sothat a portion of the current is always going
thwt way, but not enough to draw down the
armature of the. nmnuet ‘M as the prineipal
portion 1s going across the brush u to line 23,
hecause of its low resistance; but as soon as it
has been revolved so that the brush « bearson

the insulation w the whole current must tow

through the line 26. Theaction of the spring
9 causes the brush § to lie on the insulation 7
on the commutator - eylinder, thus breaking
the short circuit and forcing all the current
t nough the magnet M, which draws 1ts arma-

tare to its pole, whlch movemenh of the arma-

ture, through the connecting-rod R and pawl
S, causes a slirrhtwtdtwn of fhe ratchet-wheel
O and the worm J on the same shaft, and this
rotation of the worm J causes a corresponding
rotation of the wheel (z, and the wheel G being
engaged, as before described; with the shaft
@, communicates its rotation to the pinion b,
thence to the carbon-holder, to impart a feed
to the holder corresponding to such rotation
of the ratchet-wheel O, The slot 13 in the

still farther, and the other

arm 6 ’L“OWS the mfwm,t M to eontmue under
-the action of the cur reut until -

just before the
armature-lever N comes to its pole Then,dur-

ing the completion of the closing movemenb
of the lever N, the comimnutator is reversed,

completing theshort cirenit thr OUGh 1ts bruah
8. When this is done, the arnmtme lever N
will again leave its po]e and assume its origi-

nal p051t10n breaking the short circuit and

agaln approach 1ts pole Each time the arma-
ture is drawn down an impuise is given to
shorten the arc, which 1n time will lessen the

resistance and allow the armature of the shunt-

magnet W to fall until the normal position is
1@3(:119(1 when the brush » will agalin bear on
the Lommnmmr, and the magnet M will be
again short-circuited. -

In practice there will be a balance formed
between the strength of the shunt-maguet W
or. the resistance of the arc and the spring or

detractor attached to the lever 2, which will

ause the armature of the magnet M to give
an occasional movement to the ratchet- wheel
O, keeping upa pmcuceﬂly constant feed, and
mmntmn a constant resistance in the are. It

3

75

90

will be noticed that the feeding is done by a

magnet 1o matn cirenlt, the power of which

can be made 511fﬁ('1ent to overcome all ordi-

{ nary obstacles to feeding, while the shunt has

I]Otlll[l”’ to do but make and break cireunit, and
may be made of high resistance, thus increas-
Ing the percentage of useful current in the
lamp. This action will be kept up during the
normal working condition of the Jamp; but
should the carbon stick so as to prevent feed-
ing, or from any other cause the proper work-
ing of the lamp should beprevented, the arma-
tme of the shunt-magnet W wiil be drawn up
brush v, will be
made to bear on the insulation =, d[]d the short

eirenit around the leg V will be br nken, caus-

Ing the current to pass that way. Under this
condition the leg V 1s considerably stronger
than the 1@0 U, smd is wound tonentralize the
action of U As before stated, the north pole
of V will be strengthened, and that of U cor-
respondingly “mkened while a second north
pole will be established 01] the armature at the
leg U, thas giving attraction between the other
end of the armatare and the leg V and repul-

-sion between U and the armature at that leg.

95

100

I1O

[15

The armature will therefore be drawn to the '

leg V, thereby closing the contacts m n, and
thu% (,ula the lamp out of cireuit.

It will be apparent that the cutting out of
the Ia,mp occeurs before the are has becmue
sufficientiy great to actually break the circuit;
but it can be nmade to take place at any length

I.’ZO

I125

of arc, accordingly as the brush v is nearer to

or farther from the insulating-surface .
If, after the cut out has mlw n place, the ob-

‘struction to the feed should be removed, the
carbon rod will fall until the ratchet- wheel 1
again strikes its fixed pawl f, when the con-
tinued movement of the armature or falling of
the rod will cause the ratchet-wheel to tum
backward and the pawl ¢ to diseng:

1ge the

130
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on the carbon-rod by the outward or opening | cuit, and its armature-lever, the connections

wheel K, as indicated in broken lines, Fig. 5, | movement of the armature ¢ontrolling the sep-
thus releasing ithe rod, and leave it free to be arating device. o | | S
lifted for the purpose of replacing the carbon. | As to the system of short-circuiting at the 7o
The parts have now all assumed their normal | .commutator ¢, I do not limit myself to the com-

5 position,and the passage of the current through | mutator device, as many equivalents known
the lamp causes the cat-out to break the con- | to those skilled in the art may be attached to
tact between m and n, and the lamp immedi- | the armature of the shunt-maguoet, which will
ately relights. The cut-out mechanism is | cause the necessary distribution of the cur- 7 5
therefore not only capable of antomatically | rents; neither do I wish to be understood as

1o cutting out the lamp when the arc becomes | limiting my invention to the particular auto-

- abpormally long, or the main circuit through | matie cut-out, the gist of my invention being
the lamp is broken, but also automatically | the employment of an electro - magnetic de-
cuts in the lamp when these obstructions have | vice having its two poles acting on a single 8o

- been reroved. - ' armature hinged so as to approach one pole

15 I do not wish to be understood as limiting | and recede from the other pole, the legs of
my invention to the specific device which I | which magnet are wound so as to always form
have shown and described for the purpose of | like poles- at their free ends, the one being
mechanically lockingand unlocking the worm- | stronger than the other and changing from 83
gear or pinion which works into the rack in | strong to weak or weak to strong by the ae-

20 the carbon-holder, as other devices for accom- | tion of amagnet in shunt-cireuit, which chang-

- plishing the same result will present them- | ing in strength makes and breaks the short-
selves to those skilled in the art to which this | cirenit around the carbous. o |
Invention pertains. Oneof numerons devices The magnet U V, which is traversed by the go
which will readily suggest themselves as a | current passing through the arcand theshunt-

25 modification of this device is seen in Fig. 8. | magnetandtheir connections, may beemployed
. Instead of: making the worm-wheel G loose | with other automatic feeds than that which I
on the shaft &, as before described, in this con- | have described as a means for cutting out the
struction it is made fast to the shaft, and the | lamp. S 95
pinion b i8 loose upon the shaft, On theshaft | I elaim— | L
30 a sleeve, 29, 18 arranged loose for Jongitudinal | 1. Ina feeding mechanism for an are lamp,
movement, but splined to the shaft, so as to | the combination of the carbon-holder and the
couple the two that they must revolve to- | three electro- magnets with the mechanism,
gether. The adjacent faces of the sleeve 29 substantially such asdeseribed, connecting the 100
and the pinion b are constructed to engage or | said maguets, the first of said magunets trav- |
35 disengage in the usual manner of machinery- | ersed by a current derived or shunted from ~———
| clutches. The sleeve is constructed with an | theare, the inerease or decrease of the strength
annular groove, 30, in which stands one arm, | of which makes or breaks the electric contact
31, of a lever, hung below upon a fulcrum, 82. | completing a branch around the second elec- 105
On the shaft’is a spring, 33, the tendency of | tro-magnet, the said second electro- magnet
40 which is to force the sleeve 29 toward the pin- | traversed by the direct current or a portion
~ion., o - thereof, which said second magnet with the
34 represents a stationary inclined plane | third magnet separates the carbons, and also
‘corresponding substantially to the stationary | adjusts the position of the carbons during the 110
pawl f, before described. The second arm, | normal operation, substantially as deseribed.
45 35, of the lever is adapted to ride upon the! 2. Ina feeding mechanism for anarelamp,
incline 34. When the armatuore-lever D stands | the combination of an electro-magnet consist-
In 1ts open position, and the shaft a down, as | ing of two legs, both wound to form like poles
before described, the lower end of the arm 85 | at their free ends, but, the one stronger than ris
| has passed down upon the incline 34 to such { the other, an armature hung between said
- 50 an extent as to withdraw the sleeve 29 from | legs and adapted to approach the one as it re-
its ciutch engagement with the pinion b, thus | cedes from the other, with a shunt-magnet,
leaving the pinion free; but when the shaft a | substantially such as described, whereby the
18 raised under the closing movement of the | said legs will be changed, respectively, from r:zo
armature - lever D the spring 33 reacts and | strong to weak and from weak to'strong, there-
55 forces the sleeve-29 toward and into engage- | by making and breaking a short circuitaround
ment with the pinion b, so that in that condi- | the carbons. o O |
lion the pinion & will be engaged with the 3. In a feeding mechanism for arc lamps,
shaft, so as to revolve with if, and then the | the combination of the carbon-holder B, the 123
continued upward movement of the frame | lifting magnet C, its armature-lever D, carry-
6o causes the carbons to separate, as before. ing the frame F, the shaft a, arranged in said
Other niechanical equivalents might be de- | frame at right angles to the axis of the carbon-
scribed for accomplishing this same result; | holder, and carrying .a pinion, b, correspond-
but this modification will be sufficient for the | ing to the toothed rack on said holder, a worm- 130
information of those skilled in the art, the | wheel, G, on said shaft, a worm, J, also carried
65 gist of this part of my invention being to au- | by said frame adapted to work into said wheel
tomatically disengage the worm from the rack | G, with a second magnet, M, in the main cir-
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between the said armature-lever and the worm | said wheel and pinion, a shunt-magnet, the
- J, with mechanism, substantially such as de-

scribed, between the worm-wheel G and the

pinion b to couple the said wheel and pinion,

‘and a shunt-magnet with line or wire connec-

tions, substantially as and for the purpose de-
scribed. | |

4. The combination of the carbon-holder B,
principal lifting-magnet C, its armature lever
D, carrying the frame F, the shaft ¢, arringed
in said frame at right angles tothe axis of the
carbon-holder and carrying a pinion, b, cor-
responding to the toothed rack onsaid holder,
a worm-wheel, (3, on said shaft, aworm, J, also
carried by said frame and adapted to work
Into said wheel G, with a second magnet, M,
In the main circuit, and its armature-lever,

- the connection between the said armature-le-

20

ver and the worm J, with mechanism, substan-
tially such as described, between the worm-
wheel G and the pinion b, to couple the said
wheel and pinion, a shunt-magnet, the com-
mutator ¢, actuated by said shunt-magnet. and

the wire or line connections, substantially as

)
L

20

40

15

50

53

described. | | |

5. The combination of the carbon-holder B,
principal lifting-magnet C, its armature-lever
D, carrying the frame F, the shaft a, arranged
In said frame at right angles to the axis of
the carbon-holder and carrying a pinion, b,
corresponding to the toothed rack on said
holder, a worm-wheel, G, on said shaft, a
worm, J, also carried by said frame and
adapted to work into said wheel G, with a
second magnet, M, in the main circuit, and its
armature-lever, the connection between the
sald armature-lever and the worm J, with
niechanism, substantially such as described,
between the worm-wheel G and the pinion b,
to couple the said wheel and pinion, a shunt-
magnet, the commutator5, in connection with
and 8o as to be actuated by the armature-lever
of the said magnet M, and the wire or line
connections, substantially as deseribed.
- 0. The combination of the carbon-holder B,
principal lifting-magnet G, its armature lever
D, carrying the frame F, the shaft ¢, arranced
in said frame at right angles to the axis of

the carbon-holder and carrying a pinion, b,

corresponding to the toothed rack on said
holder, a worin-wheel, G, on said shaft, a worm,
J, also carried by said frame and adapted to
work Into said wheel (3, with a second mag-
net, M, in the main ecircuit, and its armature-

lever, the connection between the said arma- .

ture-lever and the worm J, with mechanism,

substantially such as deseribed, between the
worm-wheel G and the pinion b, to couple the |

commutator ¢, actuated by said shunt-magnet,
and a second commutator, 5, in connection

with and so asto be actuated 'hy'the'Mmamr&

lever of the magnet M, and the wire or line con-
nections, substantially as described.
7. In a feeding mechanism for arc lamps,

the combination of the carbon-holder B, the

lifting-magnet C, its armature lever D, carry-
ing the frame I¥, the shaft ¢, arranged in said
frame at right angles to the axis of the carbon-
holder and carrying a pinion, b, correspond-
ing to the toothed rack on said holder, a

‘worm-wheel, G, on said shaft, a worm, J, also

carried by said frame, adapted to work into
sald wheel (, with a second magnet, M, on
the main cireuit, and its armature-lever, the
connections between the said armature-lever
and the worm J, with mechanism, substan-
tially such as deseribed, between the worm-
wheel G and the pinion b, to couple the said
wheel and pinion, a magnet traversed by the
current which passes through the are, the
armatnore of the said magnet hung between
the two legs and so as to rock from the pole
of one to the pole of the other, and a shunt-
magnet, with the line or wire connections,
substantially as deseribed. | |
8. The combination of the carbon-holder,
magnet C, its armature-lever D, carrying the
frame F, the shaft ¢, supported in said frame

at right angles to the axis of the carbon-

holder, pinion b, fixed to said shaft and
adapted to engage a corresponding rack on
the carbon-holder, the worm-wheel G, loose on
said shaft «, the ratchet-wheel L, loose on said
shafr, stationary pawl f, adapted to engage the
teeth of said ratchet-wheel, a toothed wheel,
K, loose on said shaft, a spring pawl, e, hung
to said worni-wheel G, provided with an arm,
10, arranged to engage said ratchet-wheel L,
the nose of said pawl adapted to engage the
teeth of said wheel K. and whereby the said
worni-wheel G 1s coupled with said shaft a, a
worny, J, arranged in said frame and working
into the said worm-wheel G, a ratchet, O, on
the shaft of said worm, a second magnet, M,
its armature-lever N, a pawl in conunection
with said armature-lever N and adapted to
work into the teeth of said wheel O, the third
maguet traversed by the current passing
through theare, and a shunt-magnet, with the
wire or line coanections, substantially as
described.
NORMAN McCARTY.
Witnesses: |
JOHN H. EARLE,
FrRED C. EARLE,
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