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To all whom it may concermn:

Be it known that I, JouxN H. J. IHAINES, a
citizen of the United States, and aresident of
New York, in the county of New York and

Stateof New York, haveinvented certain new

and useful Electric-Arc Lamps, of which the
following is a specification.

This invention relates to electric-arc lamps,
and particularly to that class of such lamps
in which the are is inclosed and Whleh are
commonly called ‘“inclosed-arc lamps.”

In such lamps as heretofore constructed it
has been a difficult matter to provide a cham-
ber about the arc which would be sufficiently
tight to be of any real service in Increasing
the longevity of the carbons and atthe same
time allow perfect freedom of motion to the
feeding carbon. Insaidlampsalsothere has
been great difficulty experienced in trimming,
such operation necessitating opening into the
arc-inclosure or in removing it in order to get
at both carbon-holders.

The objects of this invention are to over-

come the above objections and to improve

upon details of construction in a manner to
produce a highly-efficient lamp of this class
and one in which the time and trouble in
trimming shall be reduced to the minimun.

With these objects in view the invention
consistsin the construction, combination, and
arrangement of parts hereinafter described,
and set forth in the claims.

Inthe accompanying drawings, which form
a part of this specification, I‘w ure 1 repre-
sents, in partially- seetlomzed 51de elevation,
an erc-lemp involving the features of this in-
vention. Kig. 2 represents a portion thereof
in side elevatmn Fig. 8 is a modification of
the lower portion of the lamp. Iig. 4 1s a
vertical central section through the upper
portion of thelamp. Fig. 5 represents,in plan
and central section, an improved form of con-
tact for transmitting current to the removable
carbon-carrier. Kig. 6 represents, in vertical
and transverse section, an improved form of
carbon-holder.

What may be termed the “frame” of the

lamp is indicated at A. Upon this frame are

mounted the feed -
shown in Iig.

controlling magnets b,
2, though omitted

from I'ig. 1 for the purpose of disclosing the

Tig. 3.)

| eentmlly-leeated dash-pot C. From thisframe

dependthe insulated side rods D, to which the
annular base-plate It 1s secured.

I indicates the usual plate, which may be
circularorofotherform, constituting the floor
of the upper chamber of the lamp, and to
which the jacketis connected, said jacket be-
ing of the usual form and omitted from the
drawings.

A lamp-globe is shown at G as supported
upon the flaring ring I, which i1s removably
connected to the base K in any suitable man-
ner. To this ring isattached in any suitable
way the terminal rosette 1, closing the open-
ing therein and concealing the base-ring and
its appurtenances. Above the globe and ex-

tending to plate ' may be placed any suit-

able 1116108111 jacket desired, which 1s also
omitted from the drawings as containing
nothing novel and being non-essential to the
illustration of the invention.

The lower-carbon holder may be construct-
ed in any desired manner and for the pur-
poses of myinventionis mounted upon a plate,
as J, which is removably mounted in any suit-
able way, as by screw-thread (seen in Ifig. 1)
or bayonet or other lock joint. (Indicated in
The carbon-holder (shown in Fig. 1)
eonelets of a socket J', having a flaring se:.zLL
at its upper end and e:xtemmly bClGW-ﬂll‘ a.(l-
ed at its lower end for the reception of suit-
able nuts, by which it may be secured fto the

plateJ. Within thissocketisseated a clamp-

ing-tube J°, whose upper end has a conical
exterior to fit the flaring socket and whose
lower end is screw-thre eded to recelve the
clamping-nutJ®. Theupperend of the clamp-
ing-tube is split, as indicated, so that upon
turning the nut J° the carbon may be tightly
clamped in the holder.

K represents the arc-inclosing cylinder,
which, as represented in Ifig. 1, may be in-
serted and removed through the bottom of the
lamp. To thisend aring, as IK?, isremovably
secured to the annular base E. Upon this
ring and sealed thereto by means of a suitable
oasket rests said eylinder. IFor the removal
of the ring H, the plate J, and the ring K*
suitable earsorprojectionsaxz may be provided.

In electric lamps having inclosed arcs, as.

cenerally constructed, attempts have been
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made to seal the upper end of the arce-inclos-
ing chamber upon the movable upper carbon.
ThIS hasnot only been wrought with difficulty
In making a satisfactory seal upon the car-

bon, but :it has prevented economical con-
sumption of the upper carbon, a long stub

always being left. In thisinvention the seal-
ing of the arc-inclosing chamber is made upon
the carbon-carrying rod, and the upper car-
bon is then free to be consumed as close to

- the carbon-holder as is practicable in any
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lamp. To thisend the arc-inclosing eylinder
K is provided with a telescoping-cap. This
cap consists of the lower bell-shaped portion
I, which is provided with a suitable gasket
I’ for making a proper seal upon said cylin-
der, and the tube L*, constructed to slide ver-
tically upon the tube L3, which in turn is con-
nected to the plate I, located a short distance
below the plate F and secured to the depend-
ing rods D in any suitable manner. About
the tube L is placed a spring bearing upon
the upper end of tube L° for the purpose of
foreing the cap into sealing engagement with
the cylinder K. Ininserting orremovingthe
sald cylinder the lower portion of the cap may
be raised and held in elevation by any suit-
able means—such, for instance, as the pin
and angle-slot, (represented at L)

At the upper end of the tube L3 is f01 med
or attached thereto a chamber M, which, as
indicated In Fig. 4, constitutes a gland or
stuffing-box. This m:;Lybe eonstmcted Inany
suitable way to make a seal upon the carbon-
carryingrod N. Inone practical form of con-
struction it contains a layer of asbestos M/,
confined between a couple of plates, which
serve to maintain a closer union between the
asbestos and the rod.

The feeding mechanism for the upper car-
bon is of the ring-clutch order, as set forth
1In my application for patent filed October 29,
1896, Serial No. 610,404, and is not claimed
herein. It consists of a tilting ring, as O, pro-
vided on its inner periphery with a series of
balls or other antifriction devices, as illus-
trated 1n Fig. 2. One edge of the ring in its
normal feeding position rests upon the base
of the frame A, whilethe opposite edge is sup-
ported upon a vertically-moving part, as P,
which is connected in any suitable way to the
feed-controlling magnets B.

The preferred form of connection herein
shown consists of a tube P’, concentric with
the carbon-carrying rod and connected by
any suitable means to the piston PP? of the
dash-pot C, this tube P’ being surrounded by
the yoke Q, to whose ends the cores Q' of mag-
nets B are attached. The spring connection
between the cores of the magnets and the part
P may be provided in any suitable way, but
preferably by the means shown, which con-
sists of mounting the yoke Q loosely upon
the tube P’ and interposing springs Q® be-

65 tweenitandthe support P belowand a shoal-

der upon the tube P’ above. To secure per-
fect freedom of motion of the piston P? a

| equally.

| slichtly-open joint between it and the upper

p01t1011 of tube P is left, as indicated at Q°,
Kig. 4.

The form of dash-pot preferredis thatillus-
trated 1n Fig. 4, wherein the ceylinder has the
central core R and the piston is formed of
concentric tubes R'. Dy this construction
it, is possible to secure perfect freedom of the
carbon-carrying rod in its passage through

the dash-pot and its appurtenances, said con-

struction being adapted to the extension of
said rod up into the lamp-supporting tube S,
a porfion of which only appears in Figs. 1 and
2. 'The ring-cluteh support 1s guided in 1ts
action by suitable projections, as T, on the
frame A. Through this support is passed a
pin or screw, as U, to limit the play of the
supported edge of the clutch-ring. To the
opposite side of this support I is connected
aspring-stop U forlimiting the upward move-
ment of the cluteh-ring upon the elevation of
the rod N when trimming the lamp. To as-
sist in holding the cluteh-ring to the proper
operating po<s1t10n suitable swp%, as pins U?,
may be inserted in the frame A at the lower
side of said ring.

One of the novel features of this invention
is the feed cut-off. This consists of a ring,
as V, which surrounds the carbon-carrying
rod and rests upon the ring-cluteh. The co-
operation of this ring with the rod N is ef-
fected by providing a suitable notech in the
rod, which, because of the freedom of rotation
of said rod about its axis and also because of
the freedom of movement of the ring-clutch,
is extended around the rod, as indicated at
V'. As the carbon-carrying rod descends to
the point at which the consumption of the
carbons is to cease this ring V slides into the
notch V' and stops further descent of the rod.
The movement of the ring V into this noteh
1s insured by the tremulous action produced
upon the parts of the lamp by the alternat-
ing current.

It will be noted that the lower edge of the
notch V is rounded oif, as is also the upper
end of the rod. DBy this means the rod is
readily inserted through the clutch and the
cut-off ring V. When there is no currenton
the lamp, the ring V will not readily slide
upon the clutch-ring. Therefore to release
the rod from the cut-off ring V it is only nec-
essary to push the rod up through the ring,
when 1t may be readily drawn down through
the same.

In arc-lamps as heretofore constructed it
has been customary to use a brush applied
laterally to the carbon-carrying rod to insure
transmission of current from the frame to said
rod. Tomakethecontact between this brush
and the rod satisfactorily, move or less pres-
sure must be applied, with the detrimental
resultof adding friction to the feeding of said
rod. In this invention it 1s proposed to make

the contact between the rod and the frame in
a form to bear upon the rod from all sides
To this end a suitable box, as W,
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is formed about the rod N in any convenient
location, preferably under the plate I, as
shown. Within this box is located a pertfo-
rated ring W', through the perforations of
which are threaded a large number of loops
of very fine wire, (indicated at W=,) the bent
ends of which loops bear upon the rod N. DBy
preference alsometal plates, as W2, are placed
above and below this mass of wire loops to
assist in keeping them in place against the
rod and in conducting current therefrom to
the box W and to the 17 ameof thelamp. This
annular brush of fine wire may be construct-
ed in various ways; but the form shown is
preferable, as in this form i1t 1s easily con-
structed and readily inserted and removed,
and the loops cause.lessfriction upon the rod

than would the ends of wires inserted in the

manner usual in brushes.

The carbon-holder for the upper carbon is
also of special construction, it being aunto-
matic in its clamping action and limited in
cross - section, so that it may pass ifreely
through the upper portion of the arc-inclos-
ing chambel, as 1t does up to the gland M.
ThlS carbon-holder is shown in detail in Fig.
6, and consists of the socket X, reduced 51,13
itsinner end, the split-tube clam; p X', secured
to the lower end of rod N and confining the
socket X thereby to said rod, and the bime-
tallic split ring X*, encircling the lower end
of said split tube and resting upon a flange
projecting from said tube, as shown. The
socket and ring are so proportioned with re-
lation to the carbon that the latter may be
readily inserted, though against sufficient
friction to hold it in place, which retention is

insured as soon as the holder becomes heated,.
the outer layer of 111etal constituting said ring .
iclent of expansion than |
Any suitable metals adapt-

having a greater coef
the inner laym .
ed to this purpose may be employed. A
clamp constructed on this plan is virtually a
thermostatic clamp, and though especially
designed for use in an arc-lamp may obvi-
ously be used in other locations. |

In order to retain the carbon-rod in any
fixed position while trimming the lamp orat
other times, a supplemental clutch or brake
is provided. A simple form of such brake
is illustrated in Figs. 1 and 4 as consisting of
a plate Y, of any suitable material. This
plate is perforated for the passage of the rod
N and at its inner end is secured movably
in place by means of a screw or pin Y', which
passes through it into the plate K'. 7To in-
sure the proper location of this plate Y, its
outer end may be held in place by encireling
one of the collars Y* which serve as distance-
pieces between the plates I and Ii.
ing the outer end of the plate Y it is made to
bitethe rod N and hold the same against move-
ment. It may be held in this elevated posi-
tion by any suitable device, such as a stop or
button Y°, pivoted or otherwise secured to the
plate I and adapted to be inserted under the
end of plate Y. When this button is re-

By rais--

| moved from under said plate, the latter will

rest upon the plate I and allow the rod to
move ireely through 1it.

In the modified form of base-plate K, Fig.
3, provision 15 made for the eylinder KK being
supported directly upon said plate, as indi-
cated, from which 1t is only removable atter
the removal of globe G. The lower-carbon
holder is, however, removable through the
bottom of the lamp, asin Fig. 1, and its more
rapid removal and insertion are insured by
employing a bayonet-joint connection, as in-
dicated by the pins Z, which project there-
from into suitable angle-slotsin the base I,
only the vertical portions of which are 1llus-
trated.

In trimming the lamp it 1s only necessary
to remove the rosette I and the plate J and
take out the lower-carbon holder. When this
is done, the upper-carbon holder, which has
been stopped in its descent by the ring V, may
be readily removed through the bottom of the
lamp simply by giving it a slight upward
movement to disengage the ring V and then
drawing it down sufficiently to remove the
carbon stub and inserting a fresh carbon.
After the fresh carbon isinserted the rod may
be pushed back to place and clamped there
by means of the plate Y and stop Y* until the
lower carbon and its holder are put in place,
when the brake may be removed from the rod
and the carbons brought together.

If it is desired to remove 13116 olobe G, the
ring His removed from the b&se-pl&te. Then
if it is desired to remove the cylinder IS 1f
may be removed from above by lifting the
tube L*and holding it up by means of the de-
vice at L%, or in the construction shown in Ifig.
1 it may be removed through the bottom of
the lamp by unserewing the ring K-,

It will be noted that the are-inclosing cham-
ber 1s sealed b} the gaskets at the lowel and
upper ends of eylmdel K and by the stuffing-
box M at the upper end of said chamber, the
plate J making a close joint in the base-
plate K’

It will be seen from the construction de-
scribed that the carbons may be as completely
consumed in this lamp as In any open-arc
lamp.

This lamp,while adapted for use on any cir-
cuit, has been especially constructed for use
on an alternating-current circuit, in connec-
tion with which any suitable transformer may
be used, though a transformer especially
adapted for inclosed-arc lamps has been de-
signed for use herewith and forms the sub-
ject-matter of an application filed by me June
18, 1897, Serial No. 641,379,

Many variations in form and changes in
construction aside from those above desecribed
and suggested may be made without depart-
ing from this invention.

What I claim as my invention 18—

- 1. The combination of the annular base-
plate, the outer globe supported thereon, the
removable ring [or sustaining the globe, the
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arc-inclosing chamber mounted directly upon
sait plate over the opening therein, and a re-

movable plate closing said opening and carry-

ing the lower-carbon holder.
2. Thecombination with the base-plate sus-

pended directly from the upper framework of

the lamp and having an opening through the
center, of the lamp-globe supported uponsaid
base, the arc-inclosing globe also supported
upon sald base-plate, the cap for the arc-in-
closing globe secured to the upper framework
of the lamp, the plate removably fitted to the
opening in the base-plate, the lower-carbon
holder mounted thereon, and the upper-car-
bon carrier removable through the base-plate,
substantially as and for the purpose set forth.

3. 'I'he combination with the carbon-carry-
ing rod and the plate If, through which it
passes, of the cap portion of the arc-inclosing
chamber having at its upperend an enlarge-
ment which 1s secured to the under side of
said plate and thereby forms the chamber M,
an asbestos packing in said chamber about
the rod, and plates on either side of the as-
bestos to insure its engagement with the rod.

4. In an arc-lamp, a dash-pot having a cen-
tral tube concentric with the outer wall, and
having a piston consisting of concentric tubes
working in the space between said central
tube and the outer wall, and a hollow piston-
rod, as and for the purpose set forth.

5. The combination with the dash-pot and
its piston, of the solenoidson eitherside there-
of, the yoke connecting the cores of the so-
lenoids and embracing the stem of the piston
and spring-seated thereon, and the feeding-
cluteh operatively connected to said piston.

6. In an alternating-current arc-lamp, the
combination with the feeding mechanism, of
a cut-out codperating therewith to stop the
feeding and adapted to be thrown into opera-
tion by the tremor of the lamp, substantially
as set forth.

7. The combination with the carbon-carry-

ing rod, provided with a nick or projection,

of an inclined plate mounted to slide into en-
gagement with said nick or projection to stop
the feeding of the rod.

8. The combination with the tilting elutch
and the nicked rod, of a plate carried on said
cluteh, and adapted to slide into said nick.

9. The combination with the tilting cluteh,
of a plate mounted movably thereon, and the
nicked rod having a rounded shoulder below
sald nick for the purpose set forth.

10. The combination with the carbon-carry-
ing rod and its feeding-cluteh, of a supple-
mental clutch or brake wholly independent
of the feeding-cluteh and consisting of a per-
forated plate embracing the carbon-carrying
rod but out of engagement therewith during
feeding and adapted to be tilted to bite the
rod and hold the same up during trimming.

11. Thecombination with the carbon-carry-
ingrod, of the perforated tilting plateorbrake
embracing the same but out of engagement
therewith during feeding, and means for hold-
ing the said plate 1n a tilted position to cluteh
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the rod and retain 1t against movement dur- -

Ing trimming.
12. A thermostatic clamp, consisting of a
split tube surrounded by a bimetallic ring.

13. Thecombination with the carbon-carry-

ing rod, of a socket upon its lower end, a split
tube located therein, and a thermostatic de-

vice for decreasing the diameter of said tube.,

14. In an are-lamp, the combination with
the carbon, of a thermostatic clamp embrac-
ing a bimetalliec ring, as and {for the purpose
described. |

Siened at New York, in the county of New
York and State of New York, this 25th day of
May, A. D. 1897.

JOHN I J. HAINES.

Witnesses:
W, H. CAPRL,
C. L. BELCHER.
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