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ELECTRIC-LAMP MECHANISM.
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Patented in |

England July 6, 1882, No. 3,204;

SPLCIFICATION forming part of Letters Patent No. 303,413, dated September 16, 1884. |

in Germany Aungust 8, 1832, T No.

24.452; in France Augnst 19, 1882, No. 150,722, and in Delgium Augnst 24, 1882, No. 58,849.

o all whonv it maiy concern:

Beit known that I, KLinu THOMSON, of New
Britain, in the county of Hartford, State of
Connecticut, have Invented an Improvement
in Jlectric- L%mp Mechanism, of which the fol-
lowing is a specification.

My invention relates to arc Lunps and it
consists of a novel magnet system adapted to
secure the greatest sensitiveness of reaction
between a a derived-eircuit magnet or magnets
around the arc and a direct or lifting magnet
traversed by the lighting-current. 1 find by
actual trial the results obtained exceed those
of ordinary differential magnets, or those 1n
which the main and derived circuit coils are
combined upon a single magnet-core.

My invention consists in making one of the
magnets, preferably the lifting or coarse-wire
magnet, Stfl,tlonfu y, while the othm ‘the shunt
or ime—w irec magnet, 18 arranged w1th relation
to the first and 111‘1_(1{3 to rock upon a pivoted
support, in the manner hereinaiter deseribed.
This peculiar movable magnet carries an arm,
which acts upon a clutch upon the carbon rod,
or upon any equivalent regulating device, if
desired. 1, however, prefer to employ a pe-
culiar slipping cluteh, which has been made

“the subject of a prior application fon Letters

Patent, but which is herein used.in a novel
manner to effect a retarded feed of the carbon
electrode.

Figure 1 1s a fronb view of the mechanism
of the lamp; Fig. 2, a side view of the same
upon a smaller Scale, where similar letters in-
dicate similar parts. 1Ifig. 3 shows the ar-
rangement of a slipping clamp as used in my
present invention. Iig. 4 shows a modified
plan of using the same. I1g. 5 shows a sim-
ple automatic cut-off device For the purpose ot
preserving the circuit when too great a length
of arc fmms in one of the hmps of the series.
Fig. 6 shows a portion of the same. Tig. 7
shows an automatic cireult-breaker for the de-
rived circuit containing the *“ derived-cireuit’’
magnets, so as to preserve them from destriic-
fion when the carbons are abnormally sepa-

rated, and also to provoke a cut-out of the
lamp by means of the devices, Fig. 5.
In Fig. 1, M is one leg of a hors seshoe elec-

—

tro-magnet traversed by the direect current,
and hfwmn curved sloping poles at M/, S is

one leg of a shunt or derwed circuit magnet,
hung at its center of gravity in a suitable
braehei a, attached to the lamp-case H, and
having Seeured to it a projecting pmee P,
whleh commuunicates movement to a clamp,

C, which lifts the carbon rod R. The con-

nection between the clamp C and the piece
PP is an elastic one. To secure this a short
spring, 7%, is provided, interposed between
prolonged portions, respectively, of the clamp
C and piece P. In all other respects the
clamp 1s the same as that described 1n a pre-

vious application for Letters Patent, filed by

me in the United States Patent Oﬁ’ ce, on
the 9th day of April, 1881, No. 39,400. S‘md
clamp consists of a movable clamp-toe, ¢, piv-
oted to the body C, and having a spring, ¢,
and stop » for releasing the chmp toet. ( See
Ifig. 3.) &' 1s one leg “of a horseshoe electro-
magnet In a 1}01‘L10u of the derived circuit
around the are, the action of which will be de-
seribed 1.:11*‘[1161" on in- conneéction with Fig.

K is a simple cut-off device, also to be 1‘161‘611‘1--
after deseribed in connection with Kig. 5. D
is a dash-pot, of any ordinary orpr eferl ed con-
struction, which is connected to the mechan-
ism in any suitable manner. It is hereshown
connected to the arm P. | |

Fig. 2 is a view at the side of Fig. 1, and
all the parts are therein designated by the
same letters as before. M M are the two
coils of the direct or lifting magnet; M’ M,
its two poles, (seen in end view; ) S S the two
coils of the shunt or derived circult mao*net
hung centrally at ¢ « to the lamp-case H H
and R, the carbon rod passing vertlcally
13111‘0110*11 the clamp C, as shown; S, a portion of -
the derived- -magnet circuit- (301] whose action
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will be fully- deseribed in eonnectlon with go

Fig. 7.

| 111 Fig. 1 the current enters at X, passes
through the lifting-coils of the mwnet M M,
and thence to the rod R, electrical eonnectwn

therewith being made in any of the 013(1111&1‘},7 95

ways,to the arc PNt E,andoubtat Y. A branch
from the point dleads to the contacts atv,thence
through nmfmet coils of &', thence Lhrouc-*h
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the coils of pivoted maguet 8 8, and oub ab |
Y. TFrom a point between v and the eoils of
S a branch leads to a eut-out device, K, and

through said device when the cireuit is closed
ab that point to the junetion Y. The direc-
tion of winding of the magnets M M and § 8
18 such that the poles of said magnets that arve
opposed to one another arve of like character
when current circulates in both sets of coils.
The poles I" M’ are preferably sloped, curved,
or tapered, for obtaining uniformity of action
In all positions, as deseribed in my previous
applications for Letters Patent. |
~The general action of the parts during nor-
mal operation is as follows: The carbons be-
ing together, and the magnet-poles of S S and
M M being separated, the clamp C is opened
by its toe ¢, resting on the stop », and there-
fore the rod R is free to descend. “When the
current passes through the magnet M M and
carbons I I, the magnet M M, being thus en-
ergized, attracts the poles of the shunt-m agnet
o S toward it, raising the piece P and reliev-
ing the toe ¢ from the strap », whereupon the
spring ¢ closes the elamping-toe upon the rod
R, and by a further movement upward the
rod I is lifted and an are formed at B .
‘This action of separation continues until the
current flowing in the derived circuit 8 8 is
sufficient to prevent further opening of are by
energizing the iron cores of S8 in a direction
opposite to their induced magnetism from I
M. Let now the are-resistance inecrease by
consumption of carbons, the current flowing
through 51 is proportionately increased, and
a repulsion begins between the magnets M M
and i 15, due to like poles being in juxtaposi-
tion. The are is thereby shortened by the
descent of the piece Pand clamp C. This ac-
tion continues until the toe ¢ is again in con-
tact with the stop », and now a slow descent
of the rod I through the clamp C results, and
a gradual feeding of thé carbons is therefore
effccted during normal action of the lamp.
4o render the action of the parts directly
concerned in the automatic slip of the carbon
rod more clear, reference is had to I 0. 3,
where the parts are shown enlarged for clear-
ness. They are shown in the position ocecu-
pled during slipping. The elamp-toe ¢ is just
lightly closed upon the rod IR, and the exten-
sion 1rom said clamp is lightly resting upon
the stop ». Lebt now the piece P be lowered
very slightly. The sustaining force of the elas-
t1c spring connection Z, by which the part C
is virtually supported, is thereby lessened, so
that the part G, in which the clamping-toe # is
pivoted, sinks, thereby slightly relieving the
rod R from the clamp,; the weight of which
rod up to this moment has been upheld by the
clamp €, and consequently has compressed the
clastic support 7. Immediately the rod R he-
gins to move down through the clamp, its
downward pressure upon C is relieved, and
the spring Z instantly forces the clamp ¢ up-
ward and relocks the toe 7 upon the rod R.
The actions, as above described, are repeated

by the stop 7.

- with such extreme rapidity that there results

ounly, to all appearances, a slow sliding of the
rod I¥ through the clamp C. -

In a former application a similarly-acting
clamp has been described; but my present de-
vice differs therefrom in the addition of the
elastic support or connection Z, which should
be rather stiff or not too easily compressed.
L find, however, that the results obtained by
this addition are superior, especially where
the lifting-armatures and connections possess
considerable mass or inertia, asin the present
invention. The spring or elastic support %
18, it will be observed, independent of the re-
tracting weight or spring for the lever or other
device carrying the magnaet, armatire, or core

for thelifting and feed-regulating magnet, and

sald spring-support is, moreover, applied in
such way that its tendency, when relieved, is

to carry the cluteh in a direction the opposite

of that in which the armature-lever or other
device is carried by the usual retractor, and

to thus cause an immediate re-engagement of

LN

the clutch after release of the rod independ-

ently of any movement that the magnet may
- Impart to the lever supporting the parts. A
much more delicate and sensitive action of |

the cluteh in bringing the carbon to a stop
during the feed-contrelling operations is thus

attained, and the sluggishness of action and

danger of overfeed, due to inertia of levers, ar-
matures, cores, &c., is largely avoided. The
slightly-elastic connection 7 allows the clamp
C to act, as above described, as an antomatic
slip device, in a measure independently of the
piece I’ and parts to which it is attached. The
clamp © may therefore effect the rapid action,
as set forth, without interference or disturb-
ance {rom the effects produced by the inertia
of the other parts, I’; in fact, the parts, as de-
scribed, may be applied, without reference to
any lifting-armature, as an independently-act-
ing device for slowing the descent of the ear-
bon rod or similar portion of an electric Jamp.
In this case any well-known clamp may be
used to grip the carbon rod and lift it or re-
lease it.

Fig. 4 shows the application of the elamp
as a retarding device. € is the clamp-body,
upheld, as before, by a spring, 7/, vesting on a
fixed support, H. The toc ¢ is hinged to the
clamp-body, as shown, and bears against the
rod B, as before, and its elongated extremity
rests upon a stop-surface at . The rod R, if

now left free to the action of gravity, will de-

scend with a motion more or less retarded, ac-

cording to the relative strength of the two

springs /4 and ¢ and the position occupied

precisely as before. The principle of its ac-
tlon may be stated in general to be as follows:
When the carbon-rod is freed from the 1ift-
ing-clamp, and begins to move downward un-
der the action of gravity, the toe ¢t is in en-
gagement with said rod, so that said toe and
clamping-body € are carried downward with

| the rod, thus compressing the spring Z, the

The action of this device is
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strength of which is insufficient.to counter-

‘Dalance the weight of said clamping-body

plus that of the carbon rod. Thetoe ¢ is thus

~brought down against stop ', thus disengag-

ing the toe and clamp -body from the carbon
rod. The spring 7’ thereupon, being under
compression due to the movement downward

~of the carbon rod, immediately raises the

clamp-body and toe to a position where the
toe will be removed from stop #'. The spring

¢ then immediately causes the toe to re-en-

gage with the rod, and the action is repeated.
ThlS device may be substituted In many in-

-stances for dash-pots, wheel-work, fan-wheels,

&c., with & minimum of complemty of parts.
| T have described the spring as acting in
compbination with the particular clutch shown
in a peculiar manner; but it is to be under-

- stood that said sl)rmﬂ or elastic support has
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the other important and useful function of re-
lieving the clamp or clutch from sudden move-
ment by the action of the magnet, and thus
preventing irregular and: Sudden movement

.ot the carbon when the magnet 1ncreases in
z power. The use of the elastic connection or

support for the elamp or clutech is therefore

‘not limited to the peculiar form of clamp

herein shown, and may be used with any form
of lifting or Sepﬂratmﬂ* clamp which acts to
sepamte or move a carbon when the lamp-

‘magnet Increases in power, and serves in such
~case to produce a much more steady and uni-

form action. Inany case, it is only necessary
to support the clamp by the spring or.other
elastic device in such a way that the spring
will take up sudden movement of the mag-
net system, and prevent such movement from
being communicated suddenly to the clamp

and mrhon

Fi1g. 5 shows my simple cut-out device for
shunting the current around the lamp when

the arc has become too long. It consists of a

- spring, K, bearing a contact-button, A. This

5C

SR

60

-8pring 1s insulated from the case H, and con-
nected electrically to the exit-point of current,

as Y, or one of the carbon points, as F. The
button or projection A rests upon a plate, B,
connected to the other terminal, X, Fig. 1

through a contact, 'J, to be hereinafter de-
scribed Inter posed between the contact-sur-
faces A and B is a layer of fine tissue-paper,

preferably oiled, or a very thin film of any

‘non-conductor. The plate B may belacquered

in the ordinary way to prevent contact be-
tween it and ' A. So long as this insulating-
film remains intact the eurrent passes throuﬂ*h
the arc at B T/, Fig. 1; but if separation oc-
curs in the ]"tmp Sutﬁclent to break the cir-
cult at that point or increase its resistance

very greatly, the reaction of the circuit-cur-

rent will cause the current to force its way
through the thin tissue or lacquer film, and
allow contact to be made at the point where

the current has broken through the insulat-

ing-film, so as to short-circuit the arc or cub
1t out by shunting the current from it, pre-

serving continuity for the rest of the circuit.

If '.the tissﬁe or other surface has been thus
penetrated, the insulator may at any time be

restored by shifting the contact of A or B, so 70
as to include a new unimpaired porbmn of
the insulating-film between them. The man-
ner of so renewing the insulation is a matter
of little importance, and the device may be
constructed in any well-known way to allow 75
of easy renewal. For this purpose I prefer

to make the pilece B removable, and attach

the insulating-film firmly to its surface. The
thickness of film required varies with the ma- -
terial used, and with the pressure of the but- 8o
ton A upon it, and also with the length of cir-
calt and intensity of current operating the
lamp. With afew lampsin eircuit-.-——say S1X—
and with a few ounces pressure of the spring

K, thin tissue-paper 1s perforated by the 85
breaking of the cireuit at the arc.

In Fig. 7 a safety shunt-circuit breaker is
shown for the purpose of preventing a de-
struction of the derived-circuit magnet S S,
Fig. 1, under the following conditions: I‘lrst Q0
when by accident a very . long arc is main-
tained for a lengthened period, the conse-

~quence of which is the diversion of too great

a current to the shunt- magnet and the heating
of its coils; second, 1t 1S Sometlmes the case 95

.*tha,t the Wmt of 000(1 contact between the car-

bons of a pmticular lamp prevents the dy-
namo-machine starting or *‘building,’’ as it is
termed, but the residual magnetism of the ma-
chine n1ves enough current to traverse the 100
shunt or fine wire of that particular lamp, and
seriously heat said wire. It requires but ten
minutes’ running of a machine capable of sus-
taining thirty ares in series to endanger the
wire of a lamp under these conditions, al- 105
though there is little perceptible current trav—
ersing the circuit and the machine is appar-
e,ntly not in operation. My device, Fig. 7,
obviates the difficulty, and serves to provoke

a penetration of an existing bad contact atthe 110
carbons, or to provoke a penetratian of the
Ingulating-film between A B, Fig. 5, so as to
either start the lamp or cut 011t the defectlve

lamp and complete the circuit. It acts also to

assist the cutting out of the lampwhen toolong 115

an arc forms. It consists of an electro-magnet,
Y, in the derived circnit around the: arc, pro-

| Vlded with an armatuare, L, pivoted to and In- |

sulated at I from a support H. The arma-

‘ture I, when moved toward S against a re- 120
tractible spring, W, opens contact at J. The

contact at J is in the derived circuit through
S S and &, Fig. 1. Whenthe derived-circuit
magnet S’ is too greatly energized from any
cause, the contact at J is broken, the armature 125
L being attracted to-S and the derived circuit
at once broLen to be again closed by the spring
W through the loss of power of §', due to its
Clrcult hfwmﬁ' been opened. The mrmmture L
continues its vibration, opening and closing 130
the contact J. So long as the abnormal con-
dition of the circuit of the lamp exists, the de-

‘rived - circuit coils are prevented from re-
| maining continuously in circuit for any length
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of time, and are saved {from 11’1J111‘10115 heating.
Besides this advantage,the intermittent action
s0 produced in the Shunt or derived eircuib is
very beneficial in assisting in provoking a
proper movement of the 1‘&3'Df'l:l]m;l11~m mechanism
should it have become stuck in any position,
and in giving an audible signal of irregularity.
1[01‘{30\?@1, as the wire B, i 12. 7, connects with
the cut-out surface 13, ]J]n. D, when the con-
tact J 1s opened by thear mature Li, the high-
tension discharge or extra current from fhe
derived-circuit coils S S5 1sthrown instantly
upon the cut-out, so as to provoke penetration
I obedience to well-known electrical laws,
and the action of the armature I, being re-
peated. and 1ntermittent, a perforation ot the
msulating -film at A B is greatly assisted.
When this oceurs, the current of the lamp-e¢ir-
cuit, Ifig. 1, enters at X, passes through the
contact J which is now closed, thence to I,
and by the connecting-wire to L to A, then to
I, and oul at Y, s0 that the ]‘unp is eut out of
the eircuit, as are also the magnets 8’ and S S
What L claill'l; as my invention 18—
1. The combination, in an electriclamp, of
o feed-controlling clamp or cluteh, areleasing:-

stop, an ﬂetuatnw or (,011t10]1mﬂ ar nnture

and an inter posed elastic conneetmn bebweeu
the connection and clamp, for caunsing quick
re-engagement of the clamp after its release

by the stop.

2. The combination, with the carbon-carrier
in an eclectrie lamp, of a clamping deviee nor-
mally tending to engage with the ecarrier,
means for disengaging the clamp when said

“clamp is moved with the earrier, and an elas-

tic support for the clamp, whereby said clamp
may be returned to a point where it will au-
tomatically re-engage with the carrier.

3. The combination, substantially as de-
scribed, In an electric lamp, of a clateh, a
spring for forcing said clutceh into engagement
with the carbon rod, and an clastic Spring-
sapport for the cluteh.

4, The combination, substantially as de-
seribed, in an electric Lmnp, of a lifting and
:1.*@1@:[1.5:'1'1:1g clamp, an operating armature or
electro-magnet for said clamp, and an elastic

‘connection between the clamp and armature.

5. The combination, substantially as de-
scribed, of the pwoted clamping-toe having
the elou rated arm, the dl&engmmﬂ -SEOP 1}8-
neath the a1, Lhe spring or elastically sub-
pouod clamp- body 1n w]ueh the clamping-toe
is pivoted, and the lilting armature or electro-
magnet.

6. The combination, substantially as de-
seribed, of the hinged tee t, stop #, Spring q,
clamp- 1)0(13? C, and “elastic .511131}01‘13 7.

7. The combination, with a carbon or car-

bon-carrier Goustmlt]y tending to feed, of a
feed controlling or releasing clamp or cluteh
normilly ennmed with the carbon or CArTIer,
and a spring conuected to the cluteh and nor-
mally influenced by the carbon or carrier when
thus engaged, so that when the latter is re-

-
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leased from the clutch the spring will tend to
cause immediate re-engagement of the clutch
with the earbon or carrier.

8. The combmatmn with the earbon or car-
bon-carrier in an electllc lamp, of a releasing

clamp or cluteh normally lmldnw said carrier

or carbon at a regulated distance from the op-
posite electrode, and an elastic connection be-
tween sald clamp and its actuating-lever or
sapport, sald connection being under o stress
tending to cause a quick re-engagement of the

clateh as soon as the release of the carbon from

1ts clutch relieves the elastic connection from
the influence of the carbon or carbon-earrier.

9. The combination, with a feed clamp or
clutch and its supported carbon or carbon-
carrier, of an elastic sustaining or actuating
device independent of the retractor for the

magnet, and tending to move the clutch in a

direction to cause o re-engagement when the
cluteh is relieved in part or in whole from the
influence of the carbon or its rod in the act of
feeding.

10, The combination, Wlbh an electrie trans-

me device, of two (,Dlldﬂ(;tll]ﬂ' eleetrode&

nounally 501}%1’%@(1 by an 1.11.suhl,t01' but ar-
ranged in close proximity to one mglother, and
connected, respectively, with the positive and
negative sides of the deviee, so that on an ab-
normal resistance in the main or principal
circuit through said device the carrent shall
foree its way from one of said electrodes to the
other, as and for the purpose described.

11. The combination, substantially as de-
scribed, In an clectric lamp, of two contact
points or surfaces, an interposed insulating-
film, and electrical connections from said con-
tact points or surfaces to the circuit of the
lamp on either side of the are, the whole con-
stituting an automatic cut-out for the lamp.

12. The combination, substantially as de-
seribed, in an electric lamp, of a conducting
piate or surface connected to the general cir-

| cuit on one side of the lamp, an 11‘151114&11”—

film upon sald plate, and a 51)1*1110'-11(31311*"1&{1
contact-piece connected to the general cireunit
upon the other side of the la,mjp.

13. T'he combination, substantially as de-
scribed, with an electric lamp, of a derived
circult to said lamp and an automatic cirenit-
breaker in the derived eircuit, said eireuit-
breaker being adjusted to act only upon a flow
of current in the derived ecireunit greater than
that required in said derived circuit for actu-
ating the regulating devices.

14. The wmbma,tlou, substantially as de-
scribed, with the derived-circuit regulating

electro- mfwnet 1 an eleetric lamp, (;t a1 in-

dependent “electro- magnet in sald du‘l‘iﬂ;ﬂ Cir-
cuif, and a circuit- breaker operated by the
latter for antomatically opening and closing
sald circuib at rapid intervals during the ex-
istence of an abnormal 1‘{3513‘[%110@ bebweul the
carbons. = .

15. The combination, substantially as de-
seribed, of the derived-cireunit electro-magnet
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S, for the regulating mechanism, the derived- | scribed, of the electro-magnet ' in a derived

T circuit electro- maonet >, and the derived-eir- circuit, a contact-breaker, also in said derived
¢ cuit breaker J. ] mrcmt and the contact pomts or surfaces sep- 15
| 16.. The combination, in an electric lamp, arated by an insulating-film and connected o
B ° 5 of two contact surfaces or points normally | the general circuit in the manner deseribed,
separated by an insulating-film, and arranged, | so that when they are in contact they form a
¥ as described, to form, wheu 1n bOIlt‘ELCt a &hunt portion of a eut-out or safety circuit.
or cut-out cu*cult and an automatw circuits- | | - _
‘.i breaker 1 a derived cirenit around the car- - ~ ELIHU THOMSOX.
10 bon, substantially as and for the purpose de- | Witnesses: _
- seribed. . ! E. WILBUR RICE,
| 17. The combination, Subsmntlzblly as de- | C. M. MORTY.
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