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UNITED STATES

PaTENT OFFICE.

GEORGE E. STEVENS, OF LYNN, MASSACHUSETTS, ASSIGNOR TO THE
GENERAT. ELECTRIC COMPANY, OF NEW YORK.

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No, 659,710, dated October 16, 1900.
Application filed November 14, 1898. serial No.696,338,  (No model.)

To all whom it may concern:

Be 1t known that I, GEORGE K. STEVENS, a
citizen of the United States, residing at Lynn,
in the county of Essex, State of Massachu-
setts, have invented certain new and useful
Improvements in Electric-Are Lamps, (Case
No. 757,) of which the following is a specifi-
cation.

My invention relates to electric-are lamps,
and has for its object the improvement of
their construction; and to that end it consists
in the parts and combination of parts, as here-
inafter described and claimed.

In the accompanying drawings,which show
an embodiment of my invention, Figure 1 is
a side elevation of an arc-lamp with the cas-
ing and outer globe removed. Fig. 2isa sec-
tion through the magnet-coil on the line 2 2
of Fig. 3. Fig. 3 is an inverted plan view of
the magnet-coil. Fig. 4 is a detail view in
section of the globe and lower-carbon-secur-
ing device. Iig. 5 is a section taken on the
line 5 5 of Fig. 4 looking upward. Kig. 6 is
a sectional view taken on the line 6 6 of Fig.
4. HFig. 7 1s a sectional view taken on the
line 7 7 of IFig. 3; and Figs. S and 9 are front
and side elevations, respectively, of an aux-
1liary support for the cluteh.

The lamp-frame consists of an upper head
A and a lower head B, the head B comprising
two flat disks separated from each other by
an air-space B’ and connected by a hub B2
Sitnated on each side of the frame and ex-
tending downwardly are side tubes D, and
the lower head B is secured to the tnbes by
screws or cther suitable means. Extending
downwardly from the upper frame-head A
are sockets D', adapted to receive the upper
ends of the side tubes D. Secured to the
upper head and extending upward is a re-
sistance-dome K, to which is secured the re-
sistance-carrying frame E’. The resistance-
frame consists of a number of vertically-ex-
tending pleces containing notches for the re-
ception of the insulating-bushings E?, and
mounted in the bushings is a coiled resist-

ance E°, which is included in eireuit with the |

lamp to cut down the potential. Situated

above the resistance-dome and secured there-
to 1s a cap If for protecting the interior of the
lamp. |

Inarc-lamps asordinarily constructed there

1is more or less heating, due to the passage of

carrent through the coils and also to the up-
ward passage of heat from the arc. As the
colls become heated their resistance, and par-
ticularly that of the shunt-coil, increases,
and consequently the current flowing therein
decreases. ‘hen this occurs, the balance
previously existing between the shunt and
the series coils 1s destroyed and the arc be-
comes abnormally long before sufficient cur-

rent is foreced through the shunt-winding to

cause it to move the armature and trip the
cluteh. To overcome this objection, 1 sepa-

rate the two windings by an air-space, which
communicates with openings in the spool-

flanges, so that air admitted near the base of
the lamp 1s permitted to pass upward be-

tween the coils or parts of a single coil and

through the openings in the top flange and
out. In certain instances it is desirable to
divide the winding forming a single coil into
two or more parts and to separate the parts
by an air-space, and I aim to embrace such a
construction in the claims.

Referring to Fig. 2, the constrnetion and
arrangement of the coils will bhe more clearly
seen. Thespoolis provided with two flanges,

Il and I, of iron or other magnetic material,

and these flanges are secured together by a
tube I, the ends of which are spun down over
the shonlders /A, formed thereon. This tube
18 made of non-magnetic material, sothat the
armature, which 1s connected to the carbon-
tube O of the lamp, will not stick asit moves
up and down. PSurrounding this tube and

acting as a spacer to separate the flanges of
‘the magnet-spool is a copper tube J.

In ad-
tion to separating the heads of the magnet

this copper tube acts to damp the sudden
‘movements of the armature of the magnet
‘due to chauges in the strength of the current;

passing through the shunt-winding G’ and
the series winding G*. Surrounding the cop-

per tube and the inner faces of the spool-

flanges1sa body of insulation K, which serves
to protect the winding from the metal parts
of the spool.

In constructing the magnet the spool is as-
sembled and the insulation K placed there-
on. The spool is then placed in a lathe and
the required namber of turns of wire wound
thereon. As soon as this is done a second
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spool L, made of sheet-brass or other non-
magnpetic material and having end flanges 1.,
is slipped endwise over the first spool and
winding and is retained in place by an iron
ring M, located at the lower end of the spool
and forming & part of the magnetic cireutt.
Thig ring is provided with four radially-ex-
tending projections M’, as shown in Ifigs. 3
which overlap four corresponding ra-
dially-extending projections H® on the lower
flange H' and are secured thereto by the
screws m. LThe openings formed between
the lugs communicate with the space between
the windings and permit a carrent of air to
circulate from the bottom to the top of the
magnet. Formed on the upper flange are
lugs H3, which serve to center the spool and
hold it in place. I prefer to wind and insu-
late the fine-wire coil G' on the spool L prior
to mounting 1t on the first-mentioned spool,
since the wire is so fine that it islikely to be
broken in the lathe. DBy providing a suit-
able winding-machine for the shunt-coil all
danger of breaking the wire is entirely ob-
viated. If desired, however, the spool Lmay
be wound after it 1s placed in position on the
series spool.

Situated on the top of the magnet-flange H
and refained in place by screws is a guide-
plate N for centering and guiding the move-
ments of the carbon-tube O. Situated below
the lower flange and supported onlugs formed
integral therewith is a second guide-plate N',
which assists the upper gunide -plate N to
oulde the mcevements of the carbon-tube.
These plates are each provided with shoul-
ders to center them and a rounded surface n
for engaging with the tube. The arrange-
ment of parts is such that these plates can
readily be replaced when worn. After the
spool containing the shunt-winding has been
mounted In place the pieces of iron or other
magnetic material P are mounted in place
and secured to the upper flange H and to the
ring M by screws p. These curved pieces

serve to complete the magnetic cirenit of the

spool, the armature shown in dotted lines
forming the balance of the magnetie circuit.
Situated on each side of the carbon-tube O
and connected thereto in any suitable man-
ner 18 a dash-pot , which dash-pots are ar-
ranged to damp the movements of the car-
bon-tube. Hxtending downward from the
lower head b are the side rods D. These
rods support the yoke R, which carries the
lower-carbon holder and the holding device
for the inner-globe cylinder V. IMounted
within the tubes D are rods Y, which carry
the outer-globe holder Y'. Theserods Y are
arranged to move vertically within the tube
D and are held in their raised position by
means of the bail Y*, which is controlled by
the milled head or handle Y2 To lower the

outer ¢lobe, the bail Y? is raised by means of
the handle, which permits the rods to slip
downward through the side tubes D.

In arc-lamps of the inclosed type it 1s de-

sirable under certain conditions to be able to
remove the lower carbon withont removing
the ing¢losing globe from the lamp and also
to provide a single means for holding or
clamping both the lower carbon and the eyl-
inder.

Referring to Fig. 4, R represents the yoke
connecting the side tubes D, and formed In
the center of the yoke and extending upward
s a c¢ylindrical extension X', which is screw-
:luedded on 1ts upper end 0 receive the nut
R? Mounted within the extension is a cluteh
consisting of three tapered members R”, each
member having a groove on the bottom end
to receive the flat spring 7, which tends at all
times to press them outward and release the
lower earbon S. Situated above the cluteh
members is a ring or collar'l’, having a con-
1cal bore adapted toreceive the tapered pieces
forming the elutech R%  Mounted on the top
of this ring is a sheet of asbestos or other
heat-resisting material U, which renders the
lowerend of the globe practically air-tight
when it 1s clamped in place. Between the
inner globe or eylinder V and the nut R*isa
coiled spiral spring W, although any other
device may be employed which will adjust
itself to slight irregularities of the globe or
cylinder V. Theyoke I3 1s bored out on its un-
der side to permit the insertion of the carbon
S, and under this opening is a spring-pressed
plate X, arranged to close the opening and
make it practically air-tight and also to pre-
vent the dropping of carbon-dust. When it
is desired to recarbon the lamp, the plate X
isswung to one side and the nut R- released,
which causes the ring T to relieve the pres-
sure on the members of the cluteh R5, so as
to allow the lower carbon to drop downward
through the yoke. The upper carbon may be
removed from the upper holderand permitted
to follow the lower carbon, after which a new
carbon may be inserted in the upper holder
and forced upward through the carbon-tube
and followed by the lower carbon. As soon
as the lower carbon has been raised to its
proper height the nut R*® is set, which causes
the clutch R2 to grip the lower carbon and
the spring W to grip the cylinder V. This
arrangement permits the retrimming of a
lamp in a building where the dust and dirt
from the carbon would be destructive, and it
also enables me to provide a lamp 1n whieh
the danger of breaking the globes i1s elimi-
nated to a large degree, since they donothave
to be removed from the lamp.

More or less difficulty 1s experienced 1n re-
carboning lamps having a gravity-feed owing

to the fact that when no current is flowing

through the magnet coil or colls the feed
mechanism will permit the upper carbon to
fall. This is objectionable at times and par-
ticularly when the trimmer is engaged 1n fix-
ing the lower carbon and eleamnf or adjust-
ing the arc-inclosing eylinder. "T'o overcome
this objection, I propose to employ a mechan-

| ical support which 18 the equivalent 1n its
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action of the feed magnet or magnets em-
ployed in regulating the lamp. In other
words, an auxiliary support is provided, nor-
mally inactive, but which is manually thrown
into operative position to support the feed
mechanism when it is desired to recarbon
the lamp.

Referring to Figs. 8 and 9, O represents
the carbon-tube, on the lower end of which
is mounted a cluteh O’ of any desired type,
the one shown consisting of a pair of pivoted
jaws which are arranged to grip the upper
carbon between them. Situated at one side
of the carbon and secured to the head Bis a
post O° and mounted in the post is a bell-
crank lever O2, having a weighted outer end
O* normally tending to withdraw it from en-
gagement with the eluteh O'. A pin o limits
the anticlockwise movement of the lever, and
the ball on the opposite end of the lever lim-
its the clockwise movement. 1 have termed
this an ‘‘auxiliary support” for the carbon,
since it is entirely inoperative during the
normal operation of the lamp. When 1t I8
desired to recarbon, the new upper carbon is
mounted In the holder in the ordinary man-
ner. The carbon-tube O and clutch are then
moved upward by hand and the lever O°
moved into engagement with the cluteh.
This causes the cluteh to grin and hold the
carbon in just the same way as if the mag-
nets were energized, and a new lower carbon
may be inserted without trouble. It is of
course evident that the upper carbon need
not occupy its normal position, but be raised
to a point above it to facilitate trimming.
With an arrangement of this kind there is
always the possibility of the trimmer leav-
ing the e¢luteh in its suspended position,
W 1]1611 will prevent the lamp from burning.
T'o prevent this, the release of the cluteh 1s
rendered dutomdtlc as well as manual, so
that no matter what position the upper car-
bon and cluteh occupy after retrimming they
will automatically return to theilr operative
position as soon as current 1s turned on the
lamp. This is accomplished in the present
instance by the weight O* on one end of the
bell-crank lever, which antomatically refurns
to the position shown in dotted lines, where
1t 18 out of the way of the normal movement
of the cluteh, as soon as the magnet draws up
its armature, the tube O, and the attached
cluteh., If the upper carbon is not properly
adjusted when the cluteh first drops, the iat-
ter will strike the cap 0O° which acts as a
tripping-floor, and the carbon will be Der-
mitted to feed.

It is evident that the construection of the
auxiliary support may be widely varied with-
out departing from the spirit of myinvention.

While T have shown and deseribed my im-
provement in the construction of electro-
magnets In connection with electric - are
lamps, 1t 1s evident that it is not limited to
this use, but can be employed in connection
with various other electrical devices.

LT
Yor'et

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In a magnet, the combination of a spool
upon which a portion of the wire is wound,
a flange for the spool having a ventilating-
opening, a second spool arranged to beslipped
over the first and receive a portion of the
winding, and a detachable ring having a ven-
tilating-opening which surrounds one of the
flanges of the first-named spool and serves to
center and retain the second spool in place,
the ventilating - openings in the flange and
ring communicating with each other so that
a current of air can pass between the wind-
ings.

2. In an electromagnet, the combination of
a spool upon which a portion of the wire 1s
wound, a second spool arranged $0 receive a
portion of the winding and to be slipped over
the first-mentioned spool, and separated by
an air-space therefrom, and a ring having an
opening which communicates with the air-
space, the said ring forming a part of the
magnetic circuit for securing the spools in

such a manner that they may be separated

without disturbing the elther
Spool.

3. Inanelectro magnet, the combination of
a pair of magnetic spool-flanges, each flange
having a ventilating - opening, a tube con-
necting the ﬂfmoes, a closed band of good
conducting material which acts to damp the
magnetic changes and also to separate the
flanges, a coil wound on and insulated {rom
the tube, a second coil wound on a spool
which is slipped cver the first, but separated
from the first coll by an air-space, and mag-
netic material connecting the flanges of Lhe
spool and forming a part of the m(wnetlc cir-
cuit.

4. In an electromagnet, the combination of
a pair of magnetic spool-flanges, a non-mag-
netic fube arranged to hold the flanges to-
gether by being Splm over shoulders formed
on the flanges, a closed band of good con-
ducting mrzteu.:ﬂ for damping the effect of
changes in strength of the magnet, a winding
m ounﬁed on & spool and armnged 50 be slipped
endwise over the tnbe and one of the flanges,
a ring for retaining the spool in place, which
forms a part-of the magnetic cirenit, and
pieces of magnetic material which join one
of the spool-flanges with the ring.

5. In a magnet structure, the combination
of apair of spool-flanges connected by a tube,
each flange having a ventilating-opening, a
spool arranged to be slipped over the first
and to be separated therefrom Dby an alr-
space, and a magnetic ring for separating
and centering the two spools with respect to
each other.

6. In a magnet structure, the combination
of a pair of spool-flanges made of magnetic
material and connected by a tube of non-
magnetic material, a second spool arranged
to be slipped over the first and separated
therefrom by an air-space, shoulders formed

winding on
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on the upper flange for centering the second
spool, & ring for securing the secoud spool 1n
place and forming a p.;uL of the magnetic

circuit, lugs on the ring which engage cor-
Jeqpondmn lugs on Lhe lower ﬂ&nﬂ'e of the

first-named c;pool,, and strips of iron which
connect one of the spool-flanges with the ring.

7. Inamagnet for an electlle arclamp, the
combination of a spool-flange made of mag-
netic material and forming a part of the mag-
netic cireuit and provided with ventilating-
openings, a guide-plate secured to the flange
for guiding the carbon-tube, & second spool-
flange also made of magnetic material and
pr ovided with nroje (‘thHS, a winding or sec-
tion of winding mounted on the spool,a second
spool containing a winding, arranged to be
slipped endwise over the first and gepmmed
thereirom byan air-space, and a ring of mag-
netic material for holding the capool in place
and provided with lugs whieh engage with
the lugs on the lower ‘spﬂol flange.

S. In a magnetforan electric-are lamyp, the

combination of a spool-flange made of mag-

netic material and forming a part of the mag-

netic circuit and provided with ventilating-

openings, a guide-plate secured to the flange
for guiding the carbon-tube, a second spool-
flange also made of magnetic material and
provided with projections, a winding or sec-
tion of winding mounted on the spool, a sec-
ond spoo!l containing a winding, arranged to
be slipped endwise over the first, and sepa-
rated therefrom by an air-space, a ring of
magnetiec material for holding the spool In
place, and provided with lugs which engage
with the lugs on the iower spool-flange, and
strips of magnetic material for completing
the magnetic cireuit.

9. In an electric-are lamp, the combination
of a support having anopening to receive the
carbon, a iriction-clnveh mounted on the sup-
port, a globe, &4 globe-ho]dﬂr,, and means for
holding the globse and foreing it downward
aLains £ the cluteh to cause it to grip the
edlbom

10. Inan electric-arclamp,the combination
of a suppeort, a friction-cluteh mounted on the
support, a tapered collar or ring operating
the cluteh, a globe, a globe-holder, and means
for foreing the globe downward against the
collar or ring to actuate the ¢l ..113(;]

11. Inan eleetnc arc lamp, the combination
of side rods, & yoke connecting the side rods,
g cylindrical extension formed on the yvoke, a
friction-cluteh for gripping the carbon, com-
posed of separate individually -adjustable
members, & ring having & comeal bore ar-
ranged to fit down cver the elutch members,
& t,lobe or Gy hnder arranged to be seated on
the ring, and devices aebmﬂ both to clamp

the globe in place and to tor'ee it downward
agalnst the ring to actuate the ¢luteh.

12. Inanelectric-arclamp, the combination
of a pair of side rods, & yoke connecting the
rods, a ¢ylindrical extension having astraight
bore carried thereby, a f{riction-cluich com- |

| posed of a number of Individually-adjustable

members, the membershaving a straight bore
and a tapered periphery, a globe, a flexible
medium between the globe and the elamping-
nut, a clamping-nut for compressing the me-
dium, actuating the clutch and securing the
clobe in place.

13. In an arc-lamp, the combination of &
cylindrical extension having an opening in
the bottom, a carbon-cluteh mounted in the
extension and composed of separately-adjust-
able pleces, means for causing the pieces 10
orip the carbon, means for causing the pieces
to release the carbon, and a plate for cover-
ing up the opening in the bottom of the cy-
lindrical extension.

14. In an electric-arc lamp, the combina-
tion of a cluteh for controlling the feed of a
carbon, means for tripping the cluteh at the
proper time, and an auxiliary support for sus-
pending the cluteh during trimming in & man-
ner to grip the carbon, which support [orms
no part of the feeding mechanism.

15. In an electric-arc lamp, the combina-
tion of a carbon, means for supporting and
feeding the carbon, and an auxiliary support
which performs no funection in the normal
operation of the lamp, but is arranged to hold
the carbon during trimming.

16. In an electric-arc lamp, the combina-
tionof a carbon, an auxiliary support for sus-
taining said carbon which 1s normally idle
except when the lamp is refrimmed, and
means forautomatically moving the ml:ulmry
support out of engagement with the carbon
when current is admitted to the lamp.

17. In an eleciric-arc lamp, the combina-
tion of a carbon, a cluteh for feeding the car-
bon, and an auxiblary support, which 15 nor-
mally idle, for engaging with and supporting
the cluteh 1n operative position when no cur-
rent is flowing in the lamp.

18. In an electric-arc lamp, the combina-
tion of a carbon, a clutech for feeding the car-
bon, an auxiliary support, which is normally
idle, for engaging with and supporting the
cluteh 1n operative position when no current
is flowing 1n the lamp, and means for auto-
matically removing the support from engage-
ment with the clutch when current is admit-
ted to the lamnp.

19, In an are-lamp, the combination of a
carbon, a cluteh therefor, a tripping device
for the cluteh, an aunxiliary support for hold-
ing the clutch 1n operative position during
the time when current is cut off from the
lamp, and means for automatically releasing
the c¢lutech when current 1s admitted to the
lamp, and permitting it to strike the tripping-
floor for the purpose of regulating the length
of the arec.

In witness whereof I have hereunto setmy

hand this 9th day of November, 1393.

GEORGE K. ’*’“’"EVLNB
Witnesses:
- DUGALD MCKILLOP,
JOHN MCMANUS.
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