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Application filed June 20, 1881.
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Towall whom it may concern:

Be it known that I, ELIHU THOMSON, a citi-
zen of the United btates residing in New Bri-
tain, county of Hartfo rd,_. State of Connecticut,
have invented certain new and useful Improve-
ments in Klectrie Lamps, of which the follow-
ing i8 a full specitication.

My invention relates to electric lampsof the
arc type, and has for 1ts object the feeding
of a carbon pencil unprovided with any sup-
porting-rod by mechanisin that shall secure
ereat uniformity of cousumption of said car-
bonpenecil,steadinessof light, duration oflight,
compactness of the lampmechanism,and other
advantages.

My presentinveuntion, so far as concerns the

devices for fceding the carbon peneil, is based

upon the employment of two catches or clamps
operating 1n somewhat the same way as those
described in Letters Patent No. 220,287, Octo-
ber7,1879, Houston andthomson, whereintwo
spring clips or catches operate upon the lower
carbon, and are combined with stops set to
limit the movement of the catches at different
points in the movement of their actuating de-
vices. My present invention differsfrom that
described 1n the above patent 1n that devices
are combiued with the two clamps and their
operating electro-magnet,whereby thestrength

of said magnet is intermittently varied in obe-

dience to the changes 1n resistance at the arc.
In my present invention, also, the two clamps
act up{m an upper carbon, and are combined
with devices whereby the} may be disengaged
from the carbon and release it, so as to qllow
1t to come into contact with the lower carbon.
My present invention is also differentin other
respects. Thedifferenceswill beapparent{from

the accompanying drawings and specification,

and will be specified in the claims. 1 also em-

ploy a shunt-magnet or derived circuit around

the arc for governing a shunt-contact or short
circult around a second magnet for operating
the feed.

Myinvention furtherrelates to improvements
in the construction and arrangement of parts
to control the access of the current to thelamp
and enhance its convenience and symmetry.

IFigure 1 is a front view of a lamp embody-
Ifig. 2, the sawme with the

ing my invention;
parts exposed to view and portions in section
tor ease of description; IFig. 3, the arrange-
ment of catches or clamps for effecting a feed
of the carbon pencil; IFig. 4, the shunt-magnet
and 1ts short-circuiting contacts and armature.
Fig.bshows the means of suspending the lamp
when out of use; Ifigs.6and 7, a simple switeh
attachment for short-circuiting the [amp when
1t 18 placed in the position shown i If1g. 5;
IFig. 8, a modification adapting the lamp to bb
.:used and lowered. | -

I will now proceed to deseribe my invention
by reference to the figures.

In Fig. 1, B 1s the casing containing thereg-
ulating meclnmqm B/, a tabular extension for
{meommodatmg the len oth of the carbon pen-
cil II. T isa cap or covering for the latter.
This cap 1s removed when the penecil is in-
serted into the lamp, as hereinafter more fully
specified. Plates of iron.or other metal, P P
P’ P/, complete the casing of the lamp-box.
Thin metal blades, preferably three in num-
ber, at one hundred and twenty degrees apart,
R IR R, pass downward iuside the lamp-globe
for the support ot the lower-carbon holder, 7,
the edges of the blades I? 1YY R being turned
toward the carbons or light-focus I K/ to
avoild shadow., dmall catches ¢ ¢ are turned
outward undertheedgeof the globe, and afford
afirmsapport forit, but are arranged soas to be
readily rotated so as to free the globe, or re-
moved from under the edge of the globe in any
well-known manner. A small bent lever, I,
and screw k clamp the holder 2, which is made
1n two parts, the portion to which the lever [is
carried being movable, as usnal in the art.
Supports H H’, hinged to the lamp-body, are
arranged to be fastenedto any suitable surface
tor suspending the lamp. Connecting - wires
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flexible in character unite the two portions of go

the joint and convey the carrent, as shown at
a (.

In Fig. 2 the working parts of the lamp are
shown,

loidal pole 1is traversecl by the carrent and
attracts its armatare L, pivoted at O, the open-

An electro- maﬁnet M, with a parabo-
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ing in the armatare corresponding to the pole
of the maguet M. This form of magnet isde-
seribed in a prior application for Letters Pat-
ent, and is the form I prefer to employ, al-
thmwh a simple electro magunet and armatuare
or a}.ml coll and core may be used, when suit-
ably arranged, to take 1ts place. Tlle arma-
ture-lever I, which may be provided with a
dash-pot or othe r check motion to prevent sud-
den changes of position, serves to raise and
lower a clamp, C, provided with a movable or
pivoted clamping-toe, ¥, or cateh,and by which
thie carbon rod I 1s gripped and moved down-
ward. A spring, 3, holds the toe or cateh ¢
in place, except when the clamp C and arma-
tare L are lowered so far as to bring the pro-
longed end of the toe t' in contact with the
stop e. When the prolonged end of the toe ¢
strilkes the stop e the clamp O isloosened and
free of the carbenrod K. A second cluteh or
clamp, G, suitably guided, as through a cen-
tral openmn 1 the plaie P’ | “llltl likewise
provided withatoe, ,stop d,and bpmwS’,occu-
pies a position as shown, aud forms the [ower
guide for the carbon pencil K. The cluteh G
is also elevated and depressed by the arma-
ture Ii acting on & second lever, L/, pivoted at
f, to which it 1s linked, and the toe t1s opened
by the stop d. Wlhen the armature-lever 1.
and lever L/ are down the spring ' closes the
toe t of the clamp G, when the armature 1s
raised by the attraetion of the magnet M,

Any other clamping deviees, many of which
are now known and uscd in the art, may be
substituted for those shown, provided they ad-
mit of the action as above described.

As the parts are arranged the clamp O
moves for a given movement of the armature
L through about twice the space that theelamp
G is at the same time moved, and as the two
clamps act to pull the carbon pencil Ii down-
ward the effect 1s that for every upward and
downward movementof the armature Ly a por-
tionofthepencil liiscarrieddownward through
the clamps teward the lower carbon, ¥, and

‘the carbon pencil 1 is free to drop only when

the two stops e and d have acted to open the
toes ¢ and £ of the respeetive clamps C and G.
In the latter case, which takes place when the
current -in the magnet M fails for a sufficient

~interval of time, and allows the armature L to
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be sufficiently lowered, the carbon rod I falls
freely. This occurs at the stoppage of the
lamp - current itself, or of the current in the
magnet M alone for a suitable interval. The
carbons are therefore always free to fall into
contact before the current traverses the lamp,

It is obvious that the clamp C might be con-
nected withitsoperatingdevicesatsuch apoint
that its movement would be greater or less
than twice the movement of G. Jt 1s also to
be nnderstood that other devices might be em-
ployed for imparting different rates of move-
ment to the elamps under the same movement
of the devices operated by the electro-magnet.

An electro-magnet, K,is provided, traversed
by a derived current-circuit around theare,and

——

20,609

the variations of its power, acting on a mova-
ble armature, A, serve to close electric con-
tacts, which form a shunt or short circuit
around the lifting-magnet M, while the spring
Z opposes the movement of the armature A
toward the magnet K. Reference is had to
Figs. 3 and 4 1or more detailed views of the
parts, which will be heremafter d[,b(,llbe(l

The circuit-connections are as follows: The
currententersonthe sideof thelampatH a, and
passes from thence to the coils of the magnet
M, with a branch to one of the contacts, p, Ifig.
4, contlolled by the shuant-magnet K. The
other end of the magnet-coil M is carried to 1ts
core, and from there the current passes to the
upper metal work of the lamp to which said core
is attached, and finds 1its way through vamous
connections and metallie contacts among the
moving parts to the twoelamps C and G, from
which it passes to the carbon pencil I through
the surfaces in contact. When these are 1n-
sufficient, as with a very heavy current, con-
tact - springs are placed at any convenient
noints, bearing against the carbon pencil 1n a
well-known manner. The euarrent passes the
arc from I to I¥ and up through one of the
blades I R R, which are suitably msulated
to prevent electrical connection between the
supports of the upper carbon and those of
the lower, exeept through the circuit-paths,
as deseribed hereitn., The current passes ap
the blade R’ to a vertical rod, », suitably 1u-
sulated from the supports of the upper car-
bon and out at « II’. Insulation is provided
at all points where necessary In a manner
well nunderstood in the art and indicated w
black, Fig. 2. The connections of the mag-
net I are any convenlent contacts of the two
extremities of its coils with the upper and
lowerearbons, respeetively.  Inthe figure, one

contact is made to the rod » in metallic con-

nection with the lower carbon, as shown, and
the other to the magnet-core of IC 1tself, whieh
is in metallic connection with the upper car-
bon.

The operation of the lamp as thus consti-
tuted is as follows: By the removal of the cap
Tthelong carbon It isinserted into the clamps
C and &, while the carbon I/ isinserted below
the Dottom plate bearing the holder 2, and
which plate has the usual opening for the pur-
pose. The lengths are such that the contact
at B T will be quite near the clamp G at the
start. The globe of the lamp may or may not
be in place when the earbons are inserted.
When the carrent issent through the lamp the
magnet M attracts its armature I, raising the
latter, which in turn lifts the clamps C and G
but Gisonly lifted aportion of the distance that
C is lifted, this difference of range being due
to the connections of parts, as shown in Ifigs. 2
and 3, and will be understood by any slﬂlled
mechanician.

The relation of the clamps to the carbon rod
will be readily understood from an inspection
of I'ig. 3. The clamping-toes of both clutches
bear upon the rod in such a way that an at-
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tempt to draw the carbon rod upward throngh
either of them would cause the toes to bind
against the side of the rod and thus pravent
the rod from slipping through thecluteh. Con-
verselyamovementdownwardofthesupportor
clampfor either clutehing-toe would cause said
toe to engage with or lock positively against
the side ot the rod, so that the rod would be
compelled tomove with the toe.
which act upon the toes hold them in sufficient
frictional contact with the rod to allow either
clamp and clutching-toe to lift the rod ; but as
will be readily understood therod cannot move
any faster than the more slowly movingof the
two clutches, owing tothelockingaction whieh
occurs upon an attempt to move the carbon
rod bodily upward throughthe clutch. When
the armature L rises both toes # and ¢, being
freed of their stops e and d, fall into place

against the carbon pencil B, being assisted by

the springs S 8. A further movement of the
clamp G apward ailows a separation of the
carbons at I E/ and the formation of an are.
The movement, however, is only that of the
lower clamp, since the lower clamp does not
allow the carbon to slip upward through it,

and therefore the upper clamp moves upon the .

carbon instead of carrying the caibon with it,
as 1t would otherwise do, and assumes a posi-
tion in readiness for propelling the carbon
downward. When the are has slightly in-
creased 1n length from combustion of the car-
bons, the shunt-magnet K becoming active,
the armature A is attracted, shunts the cor-
rent from the magnes M, and the latter losing
it magnetism, the armature L descends, low-
ering the clamps O and G at the same time ;
but the clamp C moves through more space
than . Hence the carbon pencil is pushed
down through the clamp G an amount equal
to the difference of their ranges. This feed-
Ing action is rendered certain by the arrange-
ment of the toes ¢ ¢ of the clamps, which ad-
mit mwotion of the penecil downward only.
Thuseat every movement of the armature L a
{feed of the carbon I is effected. |

When the carbon E is so far consumed that
its upper end reachesthe clamp C the teeding,
as above described, ceases, but is supplanted
by a succession of drops and lifts of the carbon
by the clamp G acting alone. The change in
the manner of feeding is noticeable in the light
evolved, and serves as an indication that the
carbons need replacing. In this latter case a
new carbon, E, is introduced and the piece of
upper carbon unconsumed utilized as a lower
carbon, I/, By this plan the waste of stub
euds of carbon is greatly reduced. The stub
end which is thus utilized for a lower carbon
may be electroplated with copper, or otherwise
coated to increase its durability.

IFig. 3 shows the relation of the clamps C and
G more fully, where similar letters are used to
indicate the same parts as in Fig. 2. The ac-

tion of the parts has been before described, but
the form of the toes ¢ ¢ is here shown; and it

The springs

will be evident to a skilled mechanie that, as
shown, a downward movement of the carbon

-pencilwill be much nore easily effected through

the clamps than an upward movement. It re-
sults from this that any difference of range in
the movements of the two clamps C and G is
accompanied by a downward feed of the pen-

cil K.

Fig. 4 shows the arrangement of the magnet
K and its accompanying parts. The magnet-
pole is sloped, and an armature, A, as a piece
of bar-iron suspended upon alever, L/, pivoted
at V,aud when attracted makes contact at p
g Inopposition to the spring Z. The contacfs

P q are respectively connected to the extremi.

ties of the magnet-coil M, so that when in con-
tact but little current passes through the coils
M, it being shunted by the contacts. A very
small increase of arc-resistance will, with the
parts as described, effect a closing of the con-
tacts and consequent feed of the carbon peneil
K, as before described. A suitable stop, 7,
prevents the armature A from moving, except
through quite small range.

The use of the swinging hinge-joints m m,
IFig. 1, may now be described. | |

Fig. 5 shows the lamp in position when the
carbon liisbeing inserted, the lamp turnedinto
a horizontal position, and the cap T off the end
of the tubular extension B/. The cap Tis pref-
erably hinged to B/, as shown. A hook, 2, MAY
be provided to secure and retain the nearly
horizontal position,aproperprojection from the
lamp-case B being likewise provided for en-
gagement ofsald hookxz. Whenthe carbon I is

inserted, asjust deseribed, it isessential that no

current be atlowed to pass through the circuit,
orthatthe lamp shounld be switeched out of cir-
cuit. ThisIeﬁ'ectbyattachingacoutact-spring,
U, FFigs. 6 and 7, to the joint H’ in metallic con-
nection with the exit-point of the current from

the lamp, and providing a contact-surface, P3,

In connection with the entrance-point of the
current to the lamp. When the lamp is hung
vertically the surface P° is out of contact with
U, as in solid lines, Figs. 6 and 7; but when
thrown out of this position the spring U and
surface I contact with each other and allow
the current to pass without entering the car-
bons of the lamp. Any equivalent short-eir-
cuiting device may be used whose opening and
closing are dependent on the position of the
lamp. When, however, the lamp is hung at an
inconvenient height it may be lowered for at-
tention to its carbons, and afterward raised
into position. This is accomplished, as in Fig.
3, by replacing the pieces H H/, Fig. 1, by cop-
per-wire ropes running over metallic pulleys P?
P? connected to the cireunit in whiech the lamp
1s placed and insulated from each other. A
yoke, Y/, of metal, has the ends of these wire
ropes H H’ not attached to the lamp fastened
to its ends, but insulated from said yoke Y/, as
shown in black in the figure. A cord or rope,
R’ 18 attached to the center of said yoke, by

| which 1ts position may be controlled and the
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lamp raised and lowered. When fully lowered |

the yoke Y’ comes into contact with the pul-
leys or their supports and conunects them me-
tallically, thus shunting the current around
the lamp. |

1 claim—

1. The combination, with the upper carbon
clectrode in an electric lamp, of two differen-
tially-moving clamps, each arranged so that
its clamping edges or jaws tend to propel the
carbon downward or fo prevent movement of
the carbon upward through the clamp, and

“meauns for disengaging said clamps to allow
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the carbons to come together upon an abnor-
mal inerease in the length of are.
2. The combination, substantially as de-

seribed, with an armature-lever, of fwo lifting-

clamps connected thereto at different dis-
tances from its fulerum, so that said clamps
may have a different range of movement with
a given movement of the armature. |

3. The combination, substantially as de-

seribed, with a carbon electrode, of two differ-

entially-moving clamps and an operating-ar-

mature provided with supporting-links or simi-

lar rigid supporting devices for both clamps.
4. The combination, substantially as de-

“scribed, with the upper carbon in an electric

lamp, of differentially - moving clamps aur-
ranged, as described, to move at different
speeds, and cach consisting of a movable body

and pivoted clamping-toe, said clamping-toes

being arranged with relation to the carvon,
as described, to lock against the carbon, so as
to prevent a movement upward of the carbon

“through a clamp or to move the carbon dow-

Y

O

ward positively with a clamp.

5. I'he combination, substantially as de-
seribed. with a carbon rod, of two differentially-
moving clamp:-bodies, clamping-toes arranged
as deseribed, so that a shifting downward of
the clamp with relation to the carbon rod 1s
prevented by the locking of the toe upon the
rod, springs for holding the clamping-toes 1n
engagement with the carbon, and steps ar-
ranged to release said clamping-toes.

6. In an clectriclamp, clamps © and G, mov-
able toes # t, springs S &/, and stops ¢ and d,
in combination with a movable armature orits
equivalent, and means for giving a differen-

tianl movement to the clamps, whereby the ;

following actions upon a carbon pencil are el

fected, viz: a free release of said carbon pen-
¢il when said armature is unacted upon by 1ts

4 | 256,605

controlling-magnet, a lift of said pencil trom
contact with the other carbon pencil when said
armature is acted upon by its controlling-mag:-
net, and a downward feed due to a difference
of range of said clamps when said armature
is again released from said magnet.

7. The combination, substantially as de-
seribed, with two lifting or propelling clamps
havine a different range of movement, of a
yropelling electro-magnet for said camps, a
derived-cirenit electro-magnet, and a circuit
closer and breaker for intermittently control-
ling the flow of a enrrent through the propel-
ling electro-magnetin obediencetothe changes
of arc-resistance.

3. The combination, substantially as de-

o

seribed, with the plate P/, supporting the lamp

hechanism and its inclosing-case B, of the de-
pending ribs R R/ RY, placed with their cdges
to the light, clamping devices for the lower
carbon carried by said ribs, supports ¢ ¢, and
the globe carried Dy said supporis and sar-
rounding the ribs and the light-giving focns.

9. In an electric lamp, & hanging support
onsisting of the parts ILH/, substantially such
asdeseribed, and movable joints m m, whereby
a rapid change of the position of said lamp 18
effected, in combination with a lam p-body, B,
and extension B/, and removable cap thereto, L,
whereby a renewal of carbons may be rapidly
and conveniently effected, as deseribed.

10. The combination, substauntially as de-
seribed, of an electric lamp hung on pivoted
supports, and a shunt-eiveuit closer for com-
pleting a path around the lamp when the famp
is changed from its vertical position, _

11. The combination, substantially as de-
seribed, of the rigid supporting-arms, the
hinged hanging arms, and ashunt-civenitcloser,
a1l combined in the manner set forth, so that
when the lamp is swang {from the vertical said
lamp is eut out of cireunit.

12. The combination, substantially as de-
seribed, of the main frame of the lamp, the
jointed supports 1L II’, casing and tubuéar ex-
tension B B/, removable cap T, and automatic
cut-out forcompleting acirenitaronnd the lamp
when the latter is swung into a horizontal po-
sition for the purposeofinserting a new carbon.

ELIHU THOMMON.

'Witnesses :
W. B. TIIOMSON,
19, WiIiLBur RICE.
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