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1o .ICLZZ whom tt may concern!
Beitknownthatl, CHRISTIAN J. TOERRING,
2, citizen of the United States, and a resident

of Philadelphia, in the county of Philadelphia
and State of Pennsylvania, haveinvented cer-

taln new and useful Improvements in Are-
Lamps, of which the following is a spemﬁea-
tion.

The primm 'y object of my invention is to

produce an arc-lamp in which the tempera-
ture of the arc-inclosure is above that attained
by lamps now on the market and shall be as
This I do by making the
arc-inclosure of a transparent part, the heat-
radiating surface of which shall be as small
as possible,and of aheat-retaining part,which
1s composed of a non-heat-conductmﬂ struc-
ture or material. My invention in this re-

spect is an improvement on that of my Pat-
ent No. 585,603, dated June 29, 1897; but in

upper carbon through a closely-fitting open-
ing in the upper part of the arc-inclosure, as
was done in the lamp of said patent, which
construction will necessarily permit the leak-
age of some air at the upper part of the in-

part of the arc-inclosure so as to completely
surround and inclose the upper-carbon pen-
c¢il and a portion of the lamp-operating mech-
anism, by which expedient I attain a con-
struction in which there is no air leakage at

the top of the inclosure, which fact, combined

with the heavy mass of non-heat-conducting

material comprising the upper part of the

arc-inclosure, which I am enabled to use and
which is preferably, though not necessarily,

-coextensive with the upper part of the inclo-
sure, permits the attainment of a very high.

temperature of the inclosed gases. Thistem-
perature may be increased by embedding a

resistance-wire in the non-heat-conducting

material forming a part of the upper part of
the arc-inclosure. The construction thus
outlined prevents leakage of the air at the

~upper and lower parts of the arc-inclosure

and permits a small leakage only at the joint
between these parts. 1 have found that the

attempt to make an arc-inclosure completely |
alr-tight is false in theory, since it results dis-
advantageously in blackening the globe and

1

|

a

| an iron plate 15.

otherwise. The feature to be aimed at is
rather the highest possible temperature of the
gases contained in the inclosure than its ab-
solutely air-tight character. Theingress of a
very small quantity of air at points where it

will not materially interfere with the temper-

ature of the inclosed gases I have found bene-
icial, the best results being obtained with a
n'lobe closed at all points except at some point
between the top and bottom of theinclosure.

Another feature of my invention relates to
the use of a device for conveying current to
the carbon, which is in the form of a eluteh
and is allanwed to be in immovable contact
with the carbon at those moments when the
feeding and current-carrying clutch is out of
touch therewith, so that current may af all
times be conveyed to the carbon pencil at a
point near the are, whatever be the 130511;1011
of the feedin D‘-eluteh

Thedrawingrepresents alongitudinal cross-

- section of a la,mp embodying my invention.

- The upper portion of the arc-inclosure con-
sists of a tube 3, surrounded by a heavy coat-
ing of non-heat-conducting material 12, which
may in turn be protected by an outer tube or
casing 10, having an extended plate 101 at the
bottom. The tube 3 is air-tight at the top,
being closed by the cylinder of a dash-pot 8,
of ordinary construction, and at the bottom
has secured fo it in any convenient manner
_ To the upper face of the
cylinder of the dash-pot S is secured a block
18 by means of a screw 21. The outer edge

| of this block is threaded onto the outer tube

or casing 10, as shown. A piece of non-heat-
conducting material 20 may be interposed be-

tween the block 18 and the dash-pot, so as to

confine all the conduection of heat from the
inside tube 3 to the outside casing to the nar-
row path through the screw 21. Since, how-
ever, the touching metal surfaces are small,
thisis not strictly necessary. Itisplainfrom
this description that the upper portion of the

the escape of heat and thus to keep the tem-
perature of the gases confined therein at a
maximum. This I therefore call the ‘“heat-
retaining” portion of the arc-inclosure.
Within the tube 3 slides a tube 4, within

which the carbon pencil moves, the upper end

ol the pencil being pushed into a split tube 6,
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which constitutesits holder.
of the tube 4 is attached to the piston of the
dash-pot 8. Around the tube at & point cor-
responding to an enlargement of the tube 3
is secured an armature 2, which is within the
field of force of a solenoid 1 and is actuated
thereby. A metal bushing 9 surrounds the
tube 4 above its lower end. This bushing
tends to guide the tube and also to convey
some current to it. The joint between the
bushing and tube need not be air-tight, but
18 su 1cle1-1t13 close to prevent the passing of
dust into the upper chamber. To an exten-
sion from the lower endof the tube 4 islinked
a ring or other cluteh 40, surrounding the car-
bon and resting on a bed-or stop 46, fastened
to a bracket 7, depending irom the plate 15.

The negative carbon -holder 106 passes
through the plates13 and 101 and is insulated
therefrom in any suitable manner.

Current passes into the lamp through the
conductor G0, down to a sliding conducting-
ring 61, thence through the resistance-wire
17, coiled on the outside of the tube 10, to the
resisting-wire 11, embedded in the insulation
12, thence into the solenoid 1, and to the 1n-
ner tube 3, from which it passes, by way of
the bushing 9 and the clutches, to the posi-
tive carbon, thence to the negative carbon,
and out of the lamp In a manner not neces-
sary to show. The action of starfing the arc
and of feeding the upper carbon by means ot
movements conveyed to the tube 4 through
the armature 2 and thence to the ring-cluteh
40 is well nnderstood and need not be further
described.

The lower portion of the arc-inclosure 14,
which is of transparent material, is made, as
will be seen, with as small a heat-radiating
surface as possible. Its upper edge abuts
against the plate 13, the joint between the
olobe 14 and the plate 13 constituting the only
place where air may possibly leak into the
oclobe. As before stated, it is necessary for
a little air to leak into the are-inclosure, and
the point here selected I have found Dbest
adapted for the purpose, especially when the

inclosure is completely air-tight at all other

points. I also provide an outer protecting
and ornamental casing
olobe at its lower end. This need not be
further described than to say that brackets
70 are secured to the tube or casing 10, on
which the sections of the outer casing 71 are
mounted. A ring 72,carried by a canopy 73
and carrying screws 74, serves to hold the
outer globe in place. The top of the outer
olobe, it will be noticed, is above the top of
the inner inclosure 14. The hood 190 is held
in place by the serew-plug 19.

I may now describe the current-feeding

cluteh devices which I employ. When the
current is fed to the lower end of the carbon
pencil through the feeding-cluteh, it is plain
that at the moment when the carbon is slip-

ping through the cluteir or when the cluteh
is moving with relation to the ecarbon prepar- ;

The upperend |

,2which carries the outer |
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atory to taking hold to strile the arc conmd

erable arcing must result from this relative

motion of the clutching-surface, which 1s at
the same time a ecurrent-carrying Surfaee, and
the carbon. To obviate this diﬂieulty I em-
ploy a second current-carrying deviee so con-
structed asto havean immovable contaet with
the carbon at all times when the contacting
surface of the feeding-clutch is moving with
reference to the earbon.

To the plate 13, which is charged with cur-
rent during the operation of the lamp, I se-
curea bracket 45, car lyin o a lever 43, to which
is secured a link 4 , on whiclh 18 pwoted aQ
current carrying or feedm plate41. A stop
44 is carried by the tube 4 “and acts upon the
lever 43. The feed-plate 41 hasan extension
to the left, as shown, for the purpose of nor-
mally giving the plate a tilt and securing an
instantaneous grip at the proper time. The
operation of these devices is as follows: The
armature 2 raisesone end of the cluteh 40 un-
tilit hasfirmly gripped the carbon. Thestop

. 44 has also been raised during this time, but

does not come in contact with the lever 45
until the ring-cluteh 40 has obtained its grip.
In consequence duaring this period current
is conveyed to the carbon by the part 41,
which has no movement relative to the car-
bon duaring this time, and therefore causes no
arcing. The tube 4 is now drawn still far-
ther up, striking the arc. The cluteh 40 has
a tight grip of the carbon, and therefore the
plate +1 may now be moved with relation
thereto without causing arcing. Thisis done
by the stop 62. On account of the leverage
the plate 41 is raised to a greater extent than
the ecluteh 40. WWhen, therefore, the are
orows too long, and the tube 4 falls, allowing
the cluteh 40 to be disengaged from the car-
bon by action of the clutch-plate 46 and the
carbon to feed the current carrying a feeding
plate 1, has a distance downward through
which it may move without moving relatively
to the carbon, to malke up for the amount of
carbon consumed-—that is, for the amount ol
feed. Thus at all points of the carbon-feed
arcing 1s prevented.

What I claim is—

1. An are-inclosure having a light-trans-
mitting portion and a heat-retaining portion
of non-heat-conducting material or structure
shaped to inclose the top of the upper elec-
trode, substantially as deseribed.

2. An arc-inclosure having a light-trans-
mitting portion closed at the bottom and a
heat-retaining portion closed substantially
air-tight at the top and shaped to inclose the
carbon pencil, the joint between these por-
tions permitting the passage of a minute
quantity of air, substantially as described.

3. An arc-inclosure having a light-trans-
mitting portion, practically air-tight at the
bottom and a heat- retaining portlon of non-

heat-conducting material GlOSLd at the top
and shaped to inclose the topof the upper
carbon pencil, substantially as deseribed.
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4. An arc-inclosure having a light-trans-
mitting portion and a heat- 1‘etmnmﬂ portion

closed subsmntmlly air-tight at the top and

shaped toinclose the earbon pencil,and means
for permitting the ingress of a minute quan-

tity of air located between the top and bot-

tom of the inclosure, substantially as de-
seribed.

5. An arc-mclosure having a light-trans-
mitting portion, and a heat- 1‘eta1mn o portion
of non- he.;w conducting material, sh&ped to
inclose the top of a carbon-carrying tubemov-
ing therein, substantially as described.

6. An arc-inclosure having aslight-trans-

mitting portion, and a heat-retaining portion
closed air-tight at the top and consisting of a
tube and a coating of non-heat-conducting
material, substantially as described.

7. An arc-inclosure having a light-trans-
mitting portion and a heat-retaining portion
consisting of a cylinder of non-heat-conduct-
ing material, a dash-pot at the top thereof, a

m'bon -carrying tube therein and a carbon-—
feeding device carried by Lhe tube, substan-
tially as described.

8. An arc-inclosure composed of a 1iﬂht-
transmitting portion and a heat-retaining por-
tion ]mvmﬂ' a current-carrying resistance-
wire, substantlally as described. |

). An arc-inclosure having a light-trans-
mitting portion and a heat-retaining portion
of non-heat-conducting material having
sistance-wire embedded therem,subsmn tially

~ as described.
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10. An arc-inclosure having a heat-retain-
ing portion closed substantmlly alr-tight at
the top and ending in a base-plate and a 110'11t-
transmitting por mon closed subbtautmlly alr-
tight at the bottom and abutting against the
ba,se plate to make a leak- 30111 t, substantially y
as described. o _
11. An are-inclosure having a light-trans-
mitting portion and a heat-retaining portion
of non-heat-condueting structure or material
shaped to include a carbon-carrying tube,
satd tube, and a carbon-feeding device car-

ried by the tube and actuated by a coil out-

side the inclosure, substantially as deseribed.

12. An are-inclosure consisting of a eylin-
der of non-heat-conducting mater al, a solen-
old surrounding the eyhnder, a carbon-car-

rying tube moving within the eylinder, an

armatuare and feodm o devices on the tube and

alight-transmittin ”‘111(3108[11 e fortheare, sub-

bh‘llltlﬂl]y as described.

18. Anarc-inclosure composedof asubstan-
tially eylindrical metal tube closed air-tight
at the top and a coating of non-heat-conduct-

ing material surrounding the tube in a man-
ner to offer no substantial path for the con-

duction of heat from the inside to the outside
of the inclosure. _
14. An arc-inelosure consisting of a light-

Fare-

¥

therefor,
‘readily-separable parts air-tight execept for

&3

transmitting portion with a small heat-radiat-
ing surfa,ee, and a heat-retaining portion of
non-heat-conducting structure 01"* maferial
shaped to inclose the top of the carbon pencil
and to prevent the passage of heat from the
inside both by conduction and radiation, sub-
stantially as described.

5. An arc-inclosure consisting of a light-
tmnsmlttm portion and a heat 1*etammw

[ porfion composed of two substantially dlS-

connected tubes and a layer of non-heat-con-
ducting material between them, substantially
as described.

16. The combination of a carbon-feeding
device, a current-carrying device and inter-
mediate mechanism arranged to maintain an
mlmova,ble relative contact of the current-
carrying device with the carbon when the
feeding device is changing its hold, substan-
tially as deseribed.

17. The combination of a carbon-feeding
device, a currenf-carrying device and mech-
anism arranged togive an immovable relative
contact between 13116 current-carrying device
and the carbon when the feeding device is
preparing to strike the are, substantnlly as
described.

18. The combination of a carbon-feeding
device, a movable current-carrying device
and a stop timed to change the point of con-
tact of the same with the carbon after the
feeding device has taken its grip, substan-
tially as deseribed. |

19. The combination of a carbon-feeding
device, a movable current-carrying device
and motion- -multiplying mechanism causing
a contact of the same with the carbon at a
point sufficiently high to make up for the
motionof the feed, substantially as described.

20. The combination of a cluteh, a current-
feeding device mounted from a lever and a
stop moving with the cluteh and timed to act
on the lever after the clutch has gripped, sub-
stantially as desecribed.

- 21. The combination of the electrodes of an
electric-arc lamp and an arc-inclosing envelop
said envelop being made in ftwo

the joint between the parts, the upper part
shaped to inclose the electrode, the joint be-
tween said parts being located between the
top and bottom of said envelop, said joint
adapted to allow the admission of a limited
amount of air to the interior of the envelop,
substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of

two subseribing witnesses.

CIIRISTIAN J. TOERRING.

- Witnesses:
HELENE KUNZE,
TTEDWIG KUNZE,
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