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UNITED STATES

PateENnT OFFICE.

ELINU THOMSON, OF NEW

'BRITAIN, CONNECTICUT, ASSIGNOR TO THE

THOMSON-HOUSTON ELECTRIC COMPANY, OF BOSTON, MASSACHUSETTS.

ELECTRIC-ARC LAMP.

SPECIFICATION formmg part of Letters Patent No. 488, 585 dated Dacember 27 1892

Appiication filed July 42,1883, Serial No. 99;764

(NU model.}

Lo all whom it may concerw:

Be 1t known that I, ELTHU THOMSON, a citi-
zen of the United States, and a residentof New
DBritain, in the county of IHartford and State
of Connecticut, haveinvented certain new and
useful Improvements in Klectric Lamps, of

which the following is a specification.

My invention relates to certain details of
construction of electric lamps, and its object
is to secure by mechanical means without the

use of clock work or retarding mechanism an

automatic friction, or self I‘eﬁ'lﬂ&tlnﬂ’ feed for
the carbon rod.

The object of my invention is more espe-
cially to secure ease and.certainty of opera-

tion, and to these ends my invention consists:

in certain lmprovements in the form of the
magnet system and in the construction and

proportions of the cluteh mechanism engag-
ing with the carbon-rod or equivalent, the na- |

ture of which will be hereinafter more fully

described and will be specifically stated in

the claims.

In the accompanying drawings, Figure 1.
shows in elevation a lamp embodying the fea-
tures of my present invention. I‘w‘ 2. 18
side elevation of the same taken at rwht an-
gles to Fig. 1. Tigs. 3 and 4. show in detml

in side view and plan, looking upward, the |

form of magnet pole and armature that I em-
ploy. Fig 5.shows in side view the armature
and ma'met pole for the main circuit magnet
of a dlffemntlal electric lamp and Fig. 6. the
pole and armature of the derived circuit mag-
net. Iigs. 7.8. 9. and 11. are modifications
of the magnet poles. FKig. 10. is a side view |
of the magnet pole shown in Fig. 9.
is a view of the pole and a,rma,tmes of Flﬂ‘
11. looking upward. FIig. 13. shows in veltl—
cal section the form of dash pot that I prefer
to employ. Fig. 14. shows in side view the
clutch. Fig. 15.18 a top view of the same.
Figs. 16 and 17. show in plan modified forms
of clutch.
dispositions of the cluteh releasing stop and
actuating devices therefor. Fig. 21. illus-

trates the application to the elutch of another.

magnet system,
Referrmw to I‘ws 1 and 2. H. 1ndlc¢1tes the

‘the other for thederived circuit magnet.

Fig. 12. g

Ki1gs. 18, 19, and 20. show modified

] and M. the usual tubular extension in whmh

the carbon rod works, and which is by pref-
erence 1nsulated on its interior surface by an

‘enameled coating or other insulating mate-

rial to prevent eleetneal contact of the car-
bon rod with the tube. A plate I. hung from
the cap-piece O. supports the electro ma,crnet
of the lamp and other working parts.

D. D. indicates the direct magnet, and S.
the derived circuit coils. These magnets are
supported from the plate 1. and their poles
are connected by a plate L2 of some non-
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magnetic material from which is supporteda

lever L. pivoted at If. and carrying armatures
A. A? one for the main circuit magnet and
Le-
ver L. imparts motion through a bent spring
connection K. to a pecuhatly proportioned
cluteh C. the distinctive characteristics of
which will be desecribed farther on.

J.indicates a dash-pot connected with lever
L. and serving to prevent or check sudden
movement of the parts. The plate I. before
mentioned is preferably of iron, and serves
as the connecting piece between the two cores
of each magnet D D. or S. S.

The circuits through the lamp are those

usual with lamps having a differential mag-
net system, and are as follows Starting from

point X the main conductor 5. is JOIDF}C]. to the
main circuit magnet D. the otherterminal of
which magnet 1s connected by wire 6. with a
spring contact 7. bearing on the carbon car-

rier. through which and the carbons E. E? the -

current passestopointy. The derived cireuit
magnet S, is in the cireuit 9. taken from point
b. on the main circuit wire 6. and rejoining
the main circuit at point y. as usual. I have

shown in Fig. 1. the magnets D. D. and S. S.

as acting dit'ferentially on opposite sides of
the pivot F of lever .. This however, is not
essential to the working of the other p&ltb of

‘my invention, as the magnets might also act

1ndependent1y apon the cluteh as described
in other applications filed by me and as illus-
trated in one form in Fig. 21.

The peculiarities of The magnet system

| herein shown are especially designed to se-

cure long range of movement for thearmature
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5Q ]amp frame or case, O. the cap piece therefor; | and to also provide an adjustment whereby i1oo
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any desired variations of attractive force in | coils,maybeusedin the placeof thatshownand

various posttions of the armature may be ob-

described, my invention consisting broadlyin
tained. ‘the combination of a main circuit magnet 70
In Figs. 5 and 4. the pole P. of the magnet | formed or constructed in any manner known o
5 1s shown as made with a rounded attracting | in the art to have a decreasing pull, and a de-
face presented to the rounded side of the ar- | rived circuit magnet that is suitably formed
mature A.and the pivot F.for the lever L.is | to havea uniform pull. Both poles can, how-
placed so that the armature A. will swing in | ever, be made like pole P2 provided there be 7 5
the path shown in dotted line, never touching | a restraining spring applied so as to act in op-

to the pole P. but gradually approaching said | position to the pull of the direct magnet pole
pole less and less rapidly as it nears the ex- | P. as indicated at Z. Thisspring will, by the
treme of its upward movement, I prefer to | increased retractive force that it acquires on |
make the outline of the armature oval or ir- | being extended, make the effect of P. in mov- 8o
regular so that the magnetic effect may be | ing the armature A. a slightly decreasing one.

15 varied by adjustment of the armature on or The oval or irregular outline given to the
around its longitudinal axis, thus varying the | armatures permits of an adjustment of the
form thereof as presented to the attracting | balance v. between the magnets D. and S.
pole P.and varying the curve of attraction | when such balance is but approximate at first. 8¢
as the magnet raises the armature. For this | This adjustment is secured by turning thear-

20 purpose the armature is mounted in a sleeve | matures about their longitudinal axes as be-

% in which it may be turned around its lon- { fore described, so that they will present differ-
gitudinal axis,and fixed so as to present any | ent exterior forms to the active surface or at-
desired form to the pole P. by means of a set | tractive face of the poles. Figs. 7 and 8. show 0o -
secrew G. In the differential system I prefer | examples of this adjustment; in Fig.7. the ar-

25 to give the pole P.of the direct magnet a de- | mature is so adjusted as to present a short
creasing pull or lessened force as the arma- | curve to the pole, while in Fig. 8. it presents a
ture approaches 1t while the pole P?of the de- | longercurve. Anequivalent variationof mag-
rived circuit magnet 5. 1is given a uniform | netic effect. for obtaining a difference of pull 95
pull or attraction for the same current in all | between the pole and armature, as well as va- |

30 positions of the armature. Thedifference in | ried effects in different positions of the ar-
the shape of the poles by which this differ- | mature may be obtained by the arrangement
ence may be secured 1is illustrated in Iigs. 5 | shown in Figs. 9 and 10. In this ecase the
and 6. The part of the pole P. is made flat | pole P2 is made adjustable upon a screw pin roo
or nearly straight at a. 0. so as to be nearly | d. so that the proximity of the poles to the

35 parallel with the dotted curve of the arma- | armature A% may be varied as indicated by
ture’s swing near the extreme upward limit | the dotted line. By giving the pole P% a
of 1ts motion. while the curve of the pole P2 | swinging movement on the pin d. and, when
for the derived circuit magnet and the curve | desired, a lateral play upon the support, all rog
of its armature’s motion are such that the ar- | desired or necessary adjustments of the parts

40 mature constantly approaches the pole as | may be secured. Such lateral play may be
shown. Irown thisconstruction it results that | given by making a loose fit of the pin in the
as the lever moves under the influence of an | pole. | | -
increased current in the derived circuit mag- |  Fig. 11. shows a pole piece of proper shape 110
net; the armature of the main cireuit magnet | for use with two armatures A3, A4, movingin

47 1s drawn down, but owing to the peculiarity | the arc of the cirele around point F. and on
mentioned, 1s placed in a position where it | lines indicated by the dotted ares. The ac-
may exert a stronger retractive effect upon | tion is the same as in the instances ‘already
‘the lever. DByemployinga main cireuit mag- | deseribed the space between the armatures 115
net that has a decreasing pull as it moves to- | and the attracting pole faces undergoing a

50 ward the magnet, excessive or violent move- | narrowing at a lessened rate as the armatures
ment 1n raising the carbon to form the arc is | approach the poles. o
avoided. Other advantages from the combi- The general construction of the cluteh is |
nation will occur to those skilled in the art | clearly shown in Figs. 1. 14. and 15. Al- 120
and versed in the practical operation of are | though I have deseribed in prior applications

55 lamps. It is sufficient tosay that in practice | in general terms a clutch of the substantial
I find this combination exceedingly effective | construction herein shown, I purpose in the
in securing a steady and sensitive action of | present instance to give to the parts certain
the lamp, a gradual and delicate feed of the | definite proportions which I find desirablein . 125
carbons, and an avoidance of sudden move- securing a uniform aection in slowly feeding

6c ment or fluctuations in the position of the | the carbon rod, and in also attaining great.
carbons with relation to one another. | delicacy of operation with regard to the force

I'do not wish to be understood as limiting | necessary to produce a feed. | | |
myself fo the particular form of magnet here- In constructing a clutch having the general 130

in described, as any magnet that is properly
constructed to have adecreasing pull asthe ar-
mature or equivalent part moves forward un-
der theinfluence of the currentin the magnet

mechanical principle of action of the cluteh
heretofore invented by me, it is necessary in:
orcer to obtain the best operation that the
traverse or movement of the parts necessary
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in order to obtain a release or feed of thecar-

bons should be as small as possible, while at

the same time 1n order to effect a release with
certainty and delicacyof action the mechani-
cal forece required to produce such release
when the clutech impingeés against its stop
should also be small. These two qualities are
in & measure inconsistent with one another,

a small traverse of the parts to produce a re-

lease, implying in this construction the exer-
cise of considerable force to overcome the ac-
tion of the spring which holds the cluteh in
engagement, because a small traverse of the
regulating lever to effect this result requires
that thereleasing stopshould impinge against

the arm at a point not far from the fulecrum

of the jawand of necessity thereisa mechani-
cal advantage in favor of the spring and
against the effecting of a release. On the

other hand if ease of release be only kept in

view the traverse necessary to eifect a release

becomes so great as to destroy the efficiency.

- If 1s also desw&ble that theclamping toe while
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oted in said body.

being efficlent in preventing a downward
movement. of the carbon rod at the proper
time, should as little as possible have a wedg-
ing tendency and should be capable of releas-

‘ing the rod on the exercise of a very small
f01 ce on the releasing arm, against the action
of the spring which hOldb the clamping toe ;

against the rod. Having regard to these va-
rious requirements I have found by actual
tests and after various experiments that the

‘proportions and constructions hereinafter de-

scribed are those well adapted to securing

ease of release, delicacy of action, and at ’[he-

same time eertamty of operation. -
C indicates the clamp body, W= a cla,mpmn'
jaw provided with an extension T. and piv-

and B. the wleasmﬂ* Stop which 18 mounted in
plate I*. and may _be set at any desired height
by means of the set screw V. The spring
57 1s secured at one end to a collar indicated

at e, which may be adjusted and set in any
position on the rod D. so as to give to spring

S° the desired initial tension. The cluteh
body C.is made to encirele or partly encircle
the carbon rod R. as shown and has a small
rounded bearing surfaceat g. I'ig. 14. upon the
opposite side of the carbon rod from pivoted
jaw or clamp W=
oted upon a pin A; it is provided with a grip-
ping surface described upon-an arc forming
a portion of a circle struck from a point X=
nearly or quite vertical above the pivot A.
and removed from said pivotapproximately a
distance equal to one-third the distance of
said pivot from the side of the rod R. nearest
it; the distance of pivot 4. from the side of
R. against which the jaw W= bearsisapproxi-
mately one-third to one-quarter the distance

from said pivot to the point on the extended
arm T. at which said arm comes into eontaet-

with the releasing stop B. The spring S is |
atlached to T. as near to the stop B. as prac-

S% a spring that tends to
hold the jaw W?2 engaged with the carbon rod,

The latter is shown as piv-

ticable, and the elastic forece of such spring
as oxerted upon the arm T. is substantially
one-third to one-half the weight of the rod R.
together with its appurtenances such as car-
bon clamp, and carbon. The stop B. may be
set to release the clutch at any convenient
point, but such adjustment will not disturb
the adjustment of spring S% since the two are
moved together. The bowed connection K. is
curved so as to give 1t a slight elasticity and
forms an 1mproved elastic connection which

has broadly been made the subject of prior
application filed by me.

75

30

In Kigs. 16. and 17. the form of the rod R.is

shﬂhtly different; in Fig. 16.1it is angularand

the body C. is provided with a correSPOHding
angular bearing recess. In Fig, 17, the gen-
el.aJI form of the rod is square.

The dash pot that 1 prefer to use is shown

in Fig. 13.and consistsof closed caseJ. closed

at its top, in the interior of which is a long
piston J*% made hollow for lightness. The
connecting head W. of the plStOIl rod which

is connected with lever L. KFig. 1. is made to
close the end of the case J. as a valve at W3,

when the dash pot piston J* is in its upper
position in the case when the lamp is out of
use, thus.effectually exceluding dust from the
interior of case J. The neck of the caseJ. is

open only when in use and its upper end be-

ing shut no dust is liable to enter.

Severa,l mechanical equivalentsofthe clutch
are shown in Figs. 18. 19.and 20. In Fig. 18.
the arm T. is shortened and the spring 2 is
connected to a downwmdly projecting -arm
through which it may be attached at any de-
sired point, in such way as to produce upon

the arm T. the same mechanical effect as the

spring of Fig. 13, applied to give the relative
force above de ned, The shortemnﬂ' of the
arm T.is compensated for by makmnfthe stop
B. movable upward by lever L. and link con-
nection so as to exert a lifting force upon T.

as K. descends. K. maybealsobrought nearer

to the fulerum F. for the same purpose. The

parts are so proportioned that the lever L. is

called upon to exert the same forcein reliev-
ing the cluteh as it does inFig. 13.so that in

either case a given variation of the magnet .

strength will actuate the mechanism. In Fw'

19. the arm T. is lengthened and the stop B.

made movable upwmd as K. descends but at
a rate determined by the mechanical effect
to be produced, so that the force exerted by

the lever L. in releasing the cluteh will be

the same as in the plecedmﬁ* cases.
20. the parts are a little dif
but the same proportlons to produce the sameé
mechanical effects are to be observed,
The.operation of the lamp Fig, 1.isas usual.
On passage of current the armature A. is at-
tracted closing the cluteh C. and forming an
arc, but 1ts movement 18 restrained by the ar-
matures A* acted -upon by the pole of the
derived circuit magnet. When the arc is
lengthened by consumptmn of the carbons,
the armature A% overcomes ar mature A.and

In Fig.

‘erently a,rranﬂ'ed |
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nected to the opposite end of the bar 12

lowers the cluteh till the arm T. comes against |

the stop B. when by virtue of the preportions

of parts as set forth a slow slip or feed takes

place and i1s maintained. An effective and
practical feed may be produced by the ar-
rangements herein described without resort-
ing 1:0 clock work mechanism, or dash pot re-
tmdmﬂ‘ devices attached to t]w carbon car-
rier or frem*ed with it. I believe that I amn
the ﬁrst to effect such a result.

My invention is not confined to what is
known as the differential magnet system,
and may be applied through a mfwnet SyS-
tem such as shown in Iig. 91 and as is sub-
stantially shown in other z applications for pat-
ents filed by me. Inthis case the direct mag-
net D. 18 an ordinary magnet acting to raise
one end of a bar L. with which the spring
lifting arm K. is connected, its action in this
partwulm‘ taking place Wlthout any move-
ment on the part of the armature for the de-
rived circuit magnet S. whose armature is con-
The
cluteh C. 1s thus lifted so as to form the are
and is held in such position until the arc
lengthens, when the derived eircuit magnet

moves 1ts armature against the action of a

spring Z.and lowers the end of IX to which
i1tis pivoted,soastolower the clampand cause
a feed of the carrier to take place. This ac-
tion takes place 1udependenﬂy of the mag-
net D. whose armature remains attracted after
it has been drawn down so asto form the are

No claim is made herein tosuch combination
of independently acting magnets, as it forms
the subject of another apphc,.:l,tlon for patent
already filed by me. |

What I claim as my invention is:

1. The combination in an electric lamp, of a
derived circuit magnet and a maincircuitmag-
net pulling an*mnst one another on the same
regulating ]ever sald derived circuit magnet
ha,vin oau niform magneti¢cpowerforthe same
streng th of current in all positions of its parts
W lnlethe magnetic power of the main circuit

magnet decreases as the armature approaches

the end of its movement under the influence
of the current in the said magnet coils, as and
for the purpose deseribed.

2. The combination in a differential lamp,
of a main circuit magnet whose pole piece
has an attracting face curved as deseribed, so
that near the ettrelmty of its m*mature S
movement it will cease to approach the pole,
and a derived circuit magnet having a curved

488,585

attracting pole and armature swi nmug p‘ISt

the face thereof, the curve of the attracting

face being m ade in the manner desired so that -
the arm atme shall gradually approach the
pole through its whole range of movunent as

.‘:‘Llld for the purpose descmbed

The combination with the feed eontrol-'

I1ng devices in an electric lamp, of a gov-
erning electro magnet having curved attract-
ing pole, and an armature therefor arranged

to swing in a curved path whose general di-
rection is parallel to that of tha attracting
sald armature being ad;]u:stable-

pole face,
about an axis parallel with the attmctm o pole

face but transverse to the path described by
the armature, whereby its form and mass as

presented to the pole may be varied.

4. The combination with the carbon carrier
foran electriclamp, of a clamp body surround-
ing the carrier,a pivoted clamping jaw pivoted

the pivotal point of the jaw.
5. The combmatlou with the carbon carrier,

of a pivoted clamp jaw having a Llampmg.
surface curved on the arcof aclrcle described

6o
65

75
on said body, and a clamp face or surface on
the jaw curved on an are of a circle drawn-

from a center nearly or quite vertical a.bove-

from a point vertically above the pivotal

point,and removed therefrom approximately
one third of the distance of said pivotal pomt
from the side of the carbon carrier.

6. The combination with the clamp and its
matureoftheintermediate elastic

operating arm
bowed connecting piece K, as and for the pur-
pose described.

7. The combination with the carbon adjust-
ing mechanism of the inverted air dash pot
cylmder connected therewith, a fixed or sta-

9o .

tionary piston and rod, and a valve uponthe

piston rod and exterior to the ecylinder for

preventing ingress of dust when the Iamp 18

out of action.
3. In an electric arc lamp, a pivoted elamp-

ing jaw havingacurved biting surface curved

on the arc of a circle described from a center
above the pivotal point of the jaw,and hav-

ing a radius lessthan the distance of the pivot

from the surtface with which the jaw engages.

101

Signed at New Britain, in the Gount} of

Ha,rtford and State of Connectmut this 29th

day of June, A, D. 1883,

ELIHU THOMSON.

Witnesses: .
W. O. WAKEFIELD,
JAMES F. MEECH.

_'I(‘S.i
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