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UNITED STATES PATENT OFFICE.

 JAMES E. DAVIDSON, OF BUTTE,

MONTANA.,

 ELECTRIC-ARC LAMP.

[rra—

SPECII‘ICATION folmlng' part of Letters Patent No.. 655 063 dated July 31 1900,
Application filed Octﬂber 17,1899, Serlal No. 783,867, (No model.)

To ail whomwy it may conceri:

Be it known that I, JAMES E. DAVIDSON, of

Butte in the county of Silver Bow and State
of Montzma have invented a new and useful
Impr ovement in KElectrie-Are Lamps, of which

the following is a ‘specification.
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My IJVGJthH is in the nature of an im- |

pr oved electric-are lamp designed to prevent
the carbons from “buckmn”" or bobbing up
and down, and- designed also to cause.the
regulating-magnet to impart a greater throw,
and therefore more sensitive adjustment, to
themovable carbon, and also further designed
to facilitate or render more convenient the
aet of replacing carbonsor trimming the lamp.

It also consists in means for preventmﬂ' the
burning out of the magnets; and to these ends
it eonsmts in the COBSLIHGBIOI] and arrange-
ment of thoe parts, which I will now proceed
to describe with reference to the drawings,

in which—-

Ifigure 1 is a side elevation of the lamp with
par‘ts broken away. Iig. 21is a view at right
angles to Fig. 1 with the frame and globe re-
moved I‘lo' 3 is an enlarged view of the
parts within the globe, par tly broken away.
Fig. 4 is an enla,rﬂ'ed sectional view of the
dash-pot. ¥ig. b is a plan view of the base

of the lower carbon, and Fig. 6 is a detail of

a lifting-lever hereinafter described.

In the drawings, A A’ represent the two
paraliel tubular frame-bars, which are con-
nected at the top by a cross-head a, at the

‘bottom by a base a* and at an intermediate

point by a cross-plate ¢'. The cross-head «
hasthe usual suspension hook oreye { and the

‘binding-posts « and ¥y, and in case the lamp

is used in multiple a resistance-coil (not
shown) is also mounted on the cross-head to
bring the voltage of the line to suit the lamp.
Undel the cross-head ¢ at the top is secured
an electromagnet B, having a tubular core
adapted to receive aJ Solenmd-m mature 0.
On the cross-plate ¢’ is mounted and firmly

secured another electromagnet B’ in line with

the one above and also made with a hollow
core adapted to receive the solenoid-arma-
ture 6'. The two solenoid-armatures are ar-
ranged to act in opposition and are connected

by a dash-pot C, which serves to create a par-
tial vacuum when the solenoid -armatures

[

a perforated stem ¢ and key ¢
are open at the bottom.
- (?is a piston-plunger attached by a screw-

of their respectwe maﬂnets. This dash-pot is
shown 1n detail in I‘lﬂ' 4, in which C 1s an
outer shell, and ¢’ an inner shell, both de-
tachably atta,ched to the upper ar mature by
These shells

stem to the lower armature b’ and fitting
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within the inner shell ¢/ with an air- twht |

suction. (3 is another shell attached to an(l

moving with the plunﬂ*el and lower armature

and open at the top. This shell C3 fits loosely
between shells C and C'. 'The top part of
the inner shell C'ismade perforated, asshown
at ¢, and on top of the perforated end and
between it and the end of the outer shell Cis
Ioosely placed a paper disk ¢, which forms a
check-valve. Now when the armaturesdand
b" are pulled apart the paper disk ¢? fits tightly
against the holes ¢’, and the plunger C* and

| Shell C3 moving down and the shells Cand C'

moving upapar rtial vacuumis formed between
the upper end of the plunger and the upper
end of the inner shell.  When, however, the
armatures move toward each other, the air

escapes upwardly through the holes ¢’, lift-

ing the paper disk like a check-valve, and
escapes between the loosely-fitting side walls
of the shells.

T'o the lower end of the armature b’ there is
screwed a non-magnetic stem d, attached to
a horizontal cross—bar D, sliding vertically
between the stirrup- shaped ﬂ'uldes K, secur ed
in pendent position to tLe CTOSS - plate '
This bar D rides on rollers or friction-wheels
e ¢ in the upper ends of the top bars ot a sets

of lazy-tongs If, which are fulecrumed at f in

the stirrups E. The lower ends of the lazy-
tongs are loosely jointed to a stud connected
to a clamp G, that secures the upper carbon
I. A selew-stem g and adjustable counter-
weight ¢’ balance the wmﬂ'ht of the carbon I,
which is not in the ve1t10al line of the lazy-
tongs. This carbon 1 passes freely through
a cover-cap & on top of the inner globe J and
rests above the lower carbon I’. 'This globe
J and lower carbon are sustained within a
lower cap or cup L, mounted upon a hori-
zontally-swinging bar m, which is adapted to
be turned outwardly, as seen in dotted lines
in Kig. 2 and full lines in Fig. 5, when trim-

move away from each other by the atiraction | ming or replacing the carbons.
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The outer globe X is supported within a |

subjacent cup P and has a marginal flanged
rim S at the top. The cup P has a rigidly-
attached eye o' in it, which is arranged to be
hung upon a hook o, suspended upon or at-
tached to the bottom of a U-shaped yoke or
stirrup {. The side members of the yoke ex-
tend up to and are secured to a cross-bar K,
which is attached to the cover-cap & of the
inner globe J, one of said members passing
up through the hollow frame-tube A’ and the
other one outside. On the base-bar a¢°of the
frame there is falerumed to work in a ver-
tical plane a lift-lever », (see Figs. 5 and 6,)
whose outer end protrudes beyond the frame-
bar A and whose inner end has a foot 7./, that
underlaps the yoke /.

The circuit connections are made as fol-
lows, (see Fig. 2:) from binding-post = to wire
1, magnet 13, wire 2, magnet I3, wire 8, clamp
G+, and the upper carbon I. 'T'he lower car-
bon 1s connected to wire 4 and to the other
binding-post 7/, as shown in dotted lines in
Fig. 2. 'This wire 4, however, does not pass
outside, but is an insulated wire extending
centrally up the hollow frame-tube A, as
shown in Ifig. 1.

1The operation-of the lamp is as follows:
The current passing through magnet B’ draws
the armature 0’ down within the coil, and the
cross-bar D, pressing upon and spreading the
upper ends of the lazy-tongs F, lifts the up-
per carbon and establishes the are. If the
current decreases, the pull of the magnet I3/
18 less, and the weight of the upper carbon
and lazy-tongs allows the upper carbon to

matic compensation. -To prevent the buck-
ing of the carbon, the same carrent that
passes through magnet B' also passes through
magnet B3, and it makes an upward pull on
the upper armature O at the same time the
lower magnet pulls the armature b’ down.
LThis causes the dash-pot C to be pulled to an
elastic vacuum and holds the upper carbon
from dropping toc far, with an elastic ten-
sion holding the carbon in sensitive equilib-
rium without allowing it to jump and yet al-
lowing (by the check-valve in the dash-pot)
the carbon and lazy-tongs to have a free drop.
Furthermore, the lazy-tongs allow a very
slight movement of the armature &' and cross-
bar D toproduce a greatly-increased and more
sensitive movement of the carbon.

In the common form of lamp the magnet-
colls are liable to be burned out, because of
slipping of the movable carbon through the
teeding-clutch causing the points of carbons
to come In contact with each other and allow-
ing excess of current to pass through the
colls, said coils not being able to separate the

points of carbons, beecause of ths feeding

mechanism beingdrawn against them or their
frames.

Lamps of the ribbon-fesd, rack-feed, and
all others having any form of cluteh, brake,
or escape wheels are liable to allow burning

out of coils, because of derangement of feed-
ing mechanism by allowing the earbon-points
to feed beyond their range of adjustment.
This cannot happen with my lamp, because
the range of feed is equal to the full life of
the carbon, and there is no slipping of the
carbon in the clamp, asitis fixed once for all.

In trimming the lamp or replacing carbons
the outer globe R is slightly lifted by its
basic cup I7 until the eye o' is off the hook o,
and the outer globe is then lowered until the
upper rim-flange 5 rests upon the stationary
bottom plate n° on one side and on the end
of the lever n on the other, as shown in dot-
ted lines in Fig. 3. The pressure on the
outer end of the lever throws it down, and it
in turn 1s made to lift the yoke!l. Ilence the
cross-bar KX and cover-cap & of the inner
globe J are raised and held up, as shown in
dotted lines, by the weight of the outer globe
as 1t hangs suspended. The inner globe J is
ncew freed from the cover-cap at the top, and
after the upper carbon is raised may be
turned out, as shown in Figs. 2 and 5, by
swinging the supporting-bar m horizontally.
When the carbons are trimmed or replaced,
the cup L and bar m are turned in again to
bring the lower carbon into alinement, the
upper carbon lowered, and the outer globe is
raised by the cup P, and the eye o' is again
hooked over the hook ¢ of the yoke [, as
shown in Figs. 1 and 3. When in this posi-
tion, it will be seen that the weight of the
outer globe 1s transmitted through yeke [ to
the crogs-bar KX and cap & of the inner globe,

| and the said cap is held down with its pack-
drop to a shorter are, thus producing auto-

ing upon the top of the inner ¢lobe, and ihe
mner globe 1s also by the same weight foreed
down upon its subjacent packing in the cup
I.. In other words, the weight of the outer
olobe is, In its normal position, always util-
1zed to maintain the tight joint at the top and
bottom of the inner globe, and in the other
or opened position the outer globe is not only
conveniently suspended during the opera-
tion, but its weight is made to automatically
release and separate the retaining devices
which cleose the inner globe.

Iiaving thus deseribed myinvention, what
L claim as new, and desire to secure by Letters
Patent, ig—

1. In an arc-lamp, a feeding mechanism for
the movable carbon havinga lazy-tongs inter-
posed between the carbon and its actuating
devices, the carbon being sustained by the
lazy-tongs in its center line and wholly sup-
ported thereby, and the said lazy-tongs form-
ing the means for transmitting the motion of
the actuating devices to the movable earbon,
substantially as and for the purpose de-
seribed.

2. Inan arc-lamp, the combination with the
movable carbon, and the devieces for holding
it; of two electromagnets arranged in axial
alinement with each other to act upon the de-
vices connecting with the said carbon, arma-

| tures arranged between the electromagnets to
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act 1n antagonism to each other from the pull |

of said magnets, and an elastic connection in-
terposed between said armatures as and for
the purpose described. |
3. Inanare-lamp, thecombination with the
movable carbon, and the devices for holding
it; of two electromagnets arranged to act
upon the devicesconnecting with said carbon,

armatures arranged to act in antagonism to

each other from the pull of the magnets, and
a pneumatic plunger and shell arranged to
produce an elastic opposition between the ar-
matures in one direction, and having an es-
cape-valve for free action in the other direc-
tion substantially as desecribed. |

4. Inanarc-lamp,thecombination with the

“movable carbon and the devices for holding

1t; o two electromagnets arranged to act
upon the devices connecting with said carbon,
sald magnets having solenoid-armatures ar-
ranged in alinement and acting in opposition
to cach other, and an elastic connection be-
tween the armatures substantially as and for
the purpose described. |

5. Inanarec-lamp, the combination with the
movable carbon and the devices for holding
it; of two electromagnets arranged to act
upon the devices connecting with said carbon,
sald magnets having solencid-armatures ar-
ranged in alinement and acting in opposition,
and a dash-pot arranged between and modi-
fying the pull of said armatures as described.

6. Inanare-lamp, the combiration with two
magnetls having solenoid-armatures arranged
in alinement to act in opposition, and having
an elastic connection between them, a cross-
bar attached to one of said armatures, and a
lazy-tongs carrying the movable carbon and

~acted upon by the said cross-bar substantially

as and for the purpose desecribed.

7. Inanarc-lamp, the combination with the
carbons, and an inner globe having a closure-
cap atits upper end; of an outer globe inclos-
ing the inner globe, and intermediate devices
connecting the outer globe to said closure-
cap whereby the weight of the outer globe is
normally carried upon the closure-cap of the
inner globe to maintain a tight joint substan-
tially as deseribed.

8. Inan arc-lamp, the combination with the
carbons, and an inner globe and- suspended
from the closure-cap at the top of the same
having a closure-cap at the upper end; of an
outer globe inclosing the inner globe, and lift-
ing devices for said closure-cap adapted to be

5o
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acted upon by the downward movement of

the outer globe whereby the suspension of
the outer globe when removed from its normal
position is made to release the closure-caps of

the inner globe substantially as described.

9. In an arc-lamp, the combination of the
lower carbon and inner globe; of a horizon-
tally-swinging bar bearing a cup carrying the
sald carbon and globe, a closure-cap at the
top of the globe provided with and connected
to a pendent yoke or stirrup, and the outer
globe having a subjacent basic cup, and hook
devices for connecting it to the pendent yoke
or stirrup substantially as described.

10. In an electric-arc lamp, the combina-

tion of the lower carbon and inner globe; of

a horizontally-swinging bar bearing a cup car-
rying the said carbon and globe, a closure-cap
at the top of the globe provided with and con-
nected to a pendent yoke or stirrup, the outer
globe, having a subjacent basic cup and up-
per marginal rim, hook devices for connect-
ing the said cup to the yoke or stirrup, and a
lifting-lever fulerumed to the framework and
having one end projecting out into the range
of the marginal rim of the outer globe, and
having on the other end a foot lifting the said
yoke or stirrup substantially as described.
11. In an electric-are lamp, the combina-
tion with the movable carbon; of a clamp hav-
ing a laterally-projecting screw-stem and ad-
justable screw-threaded counterweight there-

on and a supporting device for the carbon

placed between the carbon and counterweight
substantially as described.
In testimony whereof I have signed my

name to this specification in the presence of
two subseribing witnesses.

JAMES E. DAVIDSON.

 Witnesses:
Epw. W. BYRN,
SOLON . KEMON,
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