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UNITED STATES PATENT OFFICE. 

ERNST WOLTMANN, OF NEW YORK, N. Y., ASSIGNOR OF ONE-HALE TO 
ALBERT ANDERSON AND JOHAN M. ANDERSEN, OF BOSTON, MASSA 
CHUSETTS. 

ELECT RC-ARC LAMP. 

SPECIFICATION forming part of Letters Patent No. 638,614, dated December 5, 1899. 
Application filed March 19, 1898, Serial No. 674,465. (No model.) 

To (77, Luhon, it Inna? CO7 ce/'72: 
Be it known that I, ERNST WOLTMANN, a 

citizen of the United States, residing in New 
York, in the county of New York and State 
of New York, have invented an Improvement 
in Electric-Arc Lamps, of which the follow 
ing description, in connection with the accom 
panying drawings, is a specification, like let 
ters and figures on the drawings representing 
like parts. 
This invention relates to electric-arc lamps, 

and is herein shown as embodied in an arc 
lamp of the class commonly known as “in 
closed’ arc-lamps, and has for its object to 
improve, simplify, cheapen the cost, and in 
crease the efficiency of arc-lamps of the class 
referred to. 
Figure I is a section and elevation of an 

inclosed arc-lamp embodying this invention, 
the inclosing casing being shown in section; 
Fig. 2, a detail in elevation and On an en 
larged scale, showing the lamp in its operative 
condition; Fig. 3, a section on the line 33, 
Fig. 2; Fig. 4, a top or plan view, on an en 
larged scale, with the cover removed; and 
Figs. 5 and 6, details to be referred to. 

Referring to Fig. 1, the framework of the 
lamp is shown as composed of two substan 
tially horizontal metal disks, plates, or bars 
C. C.", connected by side bars act, uprights a 
a, erected from the disk C and connected to 
gether by cross bars or webs a C', and arms 
or brackets CC, depending from the disk (t. 
These parts may and preferably will be cast 
in one piece. The framework referred to is 
designed to be inclosed, which may be effected 
by a casing or cylinder a, provided with an 
enlarged upper portion or end, a glass globe 
C, and a metal top or hood Ct. The hood 
C may be secured to the cross-bar (if of the 
lamp-frame by providing it with an angular 
opening, into Which fits an angular projec 
tion a (see Fig. 4) on the said cross-bar and 
which projection is provided with a screw 
threaded opening a for the reception of the 
threaded shank of a screw or bolt Ct. The 
disks C. C. have extended through them a tube 
a for the reception of the upper carbon pencil 
a', which tube may be firmly secured in po 
sition by means of a collar or nut C below 
the disk ca' and a collar or nut C (indicated 

by dotted lines, Fig. 4) above the cross-bar 
Cl, the said tube being insulated from the 
lamp - frame in any suitable manner. The 
carbon pencil C' coöperates with a lower car 
bon pencil C', which, as herein shown, is held 
stationary by a set-screw a in a holder C.', 
provided with a removable bottom in the form 
of a screw-cap C, the said holder being sus 
tained in position by the metal arm or bracket 
Ct. The upper carbon pencil C' is movable 
and is adapted to be lifted by a clutch mech 
anism, which may and preferably will be of 
novel construction, as will be described. 
Referring to Figs. 1, 2, and 3, the clutch 

mechanism herein shown is composed of a 
frame or carrier b, provided with a central 
opening b' and having at its opposite ends 
lugs or ears bb8, between which are pivoted 
toggle or jaw-carrying lever's bb. The jaw 
carrying lever to herein shown is provided 
with an enlarged central opening t) and is 
extended so as to project over a stationary 
piece or stop b, preferably of insulating ma 
terial and which is herein shown as fastened 
by a screw or pin b to a lug l' on the bracket. 
or arm C. 
The jaw-carrying lever b is forked at its 

free or inner end and is provided with up 
Wardly-extended a runs 7 S, which project up 
into the opening l in the lever band are pro 
vided with lateral projections or ears b l', 
which project above and are adapted to en 
gage the upper surface of the side bars 9 10 of 
the lever b. The forked arms of the lever to 
are also provided with laterally-extended lugs 
12 13, which project under and are adapted 
to engage the under surface of the side bars 
9 10 of the lever b. The leverb may also be 
provided at its outer or free end with a de 
pending arm b, having a hook which is 
adapted to engage the rear end of the lever 
b° for a purpose as will be described. It will 
thus be seen that the levers b b are practi 
cally connected together by the lugs b b. 12 
13, so that when the carrier b is lifted the free 
ends of the said levers tend to assume a sub 
stantially horizontal position, which move 
ment brings the clamping-jaws t'b' into en 
gagement with the carbon pencil C''', the said 
jaws being pivoted to the said levers, as at 
b° b°, so that the said jaws may tilt toward 
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and from the carbon pencil and assume a Sub 
stantially vertical position irrespective of the 
position of the levers l'b. The carrier l is 
adapted to be lifted, as herein shown, by 

5 means of a solenoid-electromagnet l', prefer 
ably provided with two spools or coils having 
cores bi, only one of which is shown and 
which are joined by a tie-bar or al'mature 0°, 
connected at or near its center by a link b 

Io to an arm of a forked lever t, having its 
forks bels' pivoted to the side bar as of the 
lamp-frame and to which forks are pivotally 
connected the upper ends of rods l'b', ex 
tended through the disk Ct' and fastelled to 

I5 the carrier b, as by screws bor in any other 
suitable or desired manner, so that when the 
forked lever 85 is lifted the carrier will be 
aised bodily. 
The coils of the electromagnet l' may be 

2O detachably connected to a back Strap Or bar 
l), and the said bar may be attached to the 
side bar Cli of the lamp-frame in any suitable 
manner. The lever b may have pivotally 
connected to it, a piston-rod b of a dash-pot 

25 b, containing a piston, (not shown,) the said 
dash-pot being pivotally suspended at its up 
per end, as at U9, from the bar U. 
The electromagnett has one end 20 of its 

coil connected by a clamping-ring d to the 
3o metal tube C, and the other end 21 of Said 

coil is connected to a binding-postd, attached 
to the disk C, and extended up into the cham 
ber d, formed by said disk C, the cover C''', 
and the inclosing casing a 0. The binding 

35 post d has connected to it one end of a re 
sistance, preferably made as herein shown and 
consisting of a plurality of coils 23, arranged 
in circles, one above the other, with their ends 
connected in series, the said coils being ex 

4o tended through and supported in bushings d", 
of porcelain, rubber, or othel' insulating ma 
terial, which are substantially encircled by 
fingers 26 27 on brackets d, herein shown as 
five in number, which are arranged in a cir 

45 cle about the upper portion of the lamp-frame 
and are firmly attached to the under side of 
the cover or hood Ct. 
One end of the resistance, as a foresaid, is 

connected to the binding - post d" and the 
5o other end is secured to a metal plate Ol' bar 

d', which coöperates with a binding-post d, ex 
tended through the hood, but insulated there 
from, and which post coöperates with the bar 
clf to form stationary terminals of a switch 

55 or circuit-controller having its movable men 
ber, as herein shown, composed of copper or 
other conducting brushes d' d', secured to 
the opposite sides of a lever cl, but insulated 
therefrom, the lever cl being pivoted, as at 

6o d, to the under side of the hood C and pro 
vided with a handled, extended beyond the 
edge of the hood and through a suitable open 
ing in the casing C, so as to be accessible 
from outside of said casing. The brushes d' 

65 d'act as a bridge to connect the binding 
post d with the bar d when the lamp is in 
cluded in the line-circuit. 

The electric current is conducted to the 
carbon pencil (t'preferably by spring-brushes 
d' d", attached to a carbon-holder d", (see 
Fig. 5,) which is adapted to be moved lon 
gitudinally in the tube CS, and the springs 
or brushes of which holder make a slight 
fictional contact with the interior of Said 
tube. The lower-carbon holder Cl* is con 
nected by the outgoing wire clf to a bind 
ing-post (l, attached to the cover or hood Ct'. 
The binding-post di may be regarded as the 
positive post and the binding-post cl as the 
negative post for the lamp. 
The arc formed between the carbons Ct." 

C* may be inclosed by a substantially small 
globe d', held in position by the lower-car 
bon holder Cl* and a disk a, having a de 
pending annulal' flange and provided with 
laterally-projecting forked arms d' d', which 
somewhat loosely embrace the depending 
arms CS Ct of the framework. The disk di 
is capable of being raised and lowered to per 
mit removal of the globe d80 and is adapted 
to be supported by projections did on the 
arms act'. The lower-carbon holder Cl* is 
preferably made with a conical socket d' for 
the reception of the lower end of the globe 
d', so as to enable the lower end of the said 
globe to fit the holder even when it is not 
perfectly true or straight, while the upper 
end of the globe may accommodate itself to 
the loose disk d' by reason of the forked 
arms fitting the arms act" somewhat loosely 
and permitting the disk to tilt or tip accord 
ing to the upper edge of the globe (i. 

In order to protect the chamber B con 
taining the electromagnet U" from becoming 
highly heated, a shield d" may be provided, 
which may be a metal disk provided with a 
facing of asbestos, the said shield being at 
tached to lugs or projections d', depending 
from the disk Cl'. 
The operation of the lamp may be briefly 

described as follows, viz: When the lamp is 
cut out of circuit by moving the switch-lever 
d° from its dotted to its full line position, 
Fig. 4, the carbons Ci' ('' and the operative 
parts are in the position shown in Fig. 1. 
When the Switch is thrown into its dotted 
line position, Fig. 4, the circuit of the lamp 
is completed, which circuit may be traced as 
follows, viz: from the positive binding-post 
d through the resistance-coils to the binding 
post, d, thence through the magnet to the 
tube C.S, thence by the carbon-holder d and 
upper carbon (t' to the lower carbon d', 
thence by the lower-carbon holder and wire 
d to the negative binding-post cl. The 
electromagnet U8 is thus energized and at 
tracts its cores to, thereby lifting the yoke 
shaped lever U8 and the clutch-carriel b, and 
as the latter is lifted the toggle-levers l to 
are straightened or turned on their pivots, SO 
that their free ends move toward the carriel 
and tend to assume a substantially holizOn 
tal position in line with their pivots. This 

I movement of the toggle-levers is arrested by 
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the upper carbon pencil C''', which is thus 
grasped between the clamping-jaws b° b, so 
that on the continued upward movement of 
the carrier b, the carbon pencil C' will be 
lifted away from the lower carbon (a' and the 
arc will be established. When the arc in 
creases to an abnormal size or length, the re 
sistance in the lamp-circuit is increased to 
Such amount as to reduce the current strength, 
so that gravity overcomes the attractive force 
of the magnet, and as a result the magnet 
cores, the lever, and the carrier descend suf 
ficiently to again establish the normal condi 
tion of the arc. The carrier b responds to the 
slightest movement of the magnet - cores, 
thereby rendering the lamp sensitive and in 
Suring a steady-burning lamp. The clutch 
or clamping jaws retain their hold on the up 
per carbon until the descent of the carrier is 
such as to bring the free end of the lever b 
into engagement with the stop b, and on fur 
ther downward movement of the carrier b 
the free ends of the toggle-levers are arrested 
in their downward movement, and the clamp 
ing-jaWS are thereby released from the upper 
carbon, which is permitted to descend by 
gravity until it makes contact with the lower 
carbon or until the arc is diminished to such 
extent, as will enable the magnet b° to again 
lift the carrier b. 
The inclosing casing a may and preferably 

will be provided with suitable openings e for 
the admission and circulation of air through 
the lamp, and in order to render the magnet 
containing chamber B as dust-tight as possi 
ble and yet permit of the passage of heated 
air from it into the resistance - containing 
chamber d, the disk a, is provided with an 
annular flange or raised boss d through 
which the tube a passes, so that any dust 
entering into the chamber d may be depos 
ited on the disk a and will not be liable to 
pass down over the raised flange or boss do 
into the chamber B. 
The hooked arm b is preferably provided 

So as to limit the upward movement of the 
free end of the leverb, and thereby reduce the 
movement of the jaws away from the carbon. 
The carbon - holder d is provided, as 

shown, With an enlarged upper portion which 
is of greater diameter than the opening or 
bore of the nut or collar at and which limits 
the movement of the carbon-holder out of 
the tube. The lower portion of the carbon 
holder is capable of projecting through and 
below the nut or collar a to permit the 
upper carbon to be renewed, and this lower 
part is provided with one or more lateral pro 
jections d', which are adapted to pass through 
slots d' (see Fig. 6) in the collar or nut a 
When it is desired to trim the lamp, and the 
lower portion of the carbon-holder do after 
passing through the collar may be turned so 
as to bring the projections d out of line with 
the slots d", and thereby lock the carbon 
holder against upward movement into the 
tube a when a new carbon is forced up into 

g 

the holder. When the lamp is being trimmed, 
the operator forces the upper carbon into the 
lower portion of the holder d7, which is held 
stationary by the projections dis engaging the 
under side of the colla or nut C. 

I claim 
1. In an electric-arc lamp, the combination 

of the following instrumentalities, viz: a car 
bon-lifting magnet provided with an arma 
ture, and a clutch mechanism operatively 
connected to said armature, and comprising 
a carrier and toggle-levers pivoted to said car 
rier on opposite sides of the carbon to be lifted 
and having their free ends in engagement 
with each other and moving toward a horizon 
tal line through their pivots when the carbon 
is lifted, and jaws to engage said carbon car 
ried by said levers, substantially as described. 

2. In an electric-arc lamp, the combiuation 
of the following instrumentalities, viz: a car 
bon-lifting magnet provided with an arma 
ture, a clutch mechanism comprising a carrier 
and jaw-carrying levers pivoted to said car 
rier and having their free ends in engagement 
with each other and jaws pivoted to said le 
vers to engage the carrier to be lifted, and a 
lever interposed between said carrier and ar 
mature and to which said carrier and arma 
ture are connected, substantially as and for 
the purpose specified. 

3. In an electric-arc lamp, a clutch mech 
anism comprising a carrier, jaw-carrying le 
vers pivoted to said.carrier on opposite sides 
of the carbon to be lifted, and provided with 
pivoted jaws between said carbon and the 
pivots for said levers, one of said levers being 
extended beyond the carbon and engaging 
the other lever whereby the upward move 
ment of the pivoted ends of the jaw-carrying 
levers effects movement of the free ends of 
said levers toward a horizontal line through 
their pivots, substantially as described. 

4. In an electric-arc lamp, the combination 
of the following instrumentalities, viz: a car 
bon-lifting magnet located at One side of 
the longitudinal center of the lamp and pro 
vided with an armature, a lever pivoted at the 
opposite side of said longitudinal center to 
move in a substantially vertical plane, means 
to connect said armature to the free end of 
said lever, a clutch mechanism for the car 
bon to be lifted comprising jaw-carrying le 
Vers having their free ends in engagement 
With each other, and a carrier to which the 
other ends of said jaw-carrying levers are 
pivoted, and means to suspend said carrier 
from the lever to which the said armature is 
Connected, substantially as described. 

5. In an electric-arc lamp, the combination 
of the following instrumentalities, viz: a me 
tallic framework provided with separated 
disks, plates or bars forming a magnet-con 
taining chamber, a cover orhood coöperating 
With the upper disk to form a resistance 
chamber, an inclosing shell or casing for said 
chambers, a stationary carbon-receiving tube 
extended through said chambers, a clutch 

7 O 

75 

9 O 

95 

OO 

O 

II5 

I 25 

  



O 

3O 

35 

45 

al 388,634. 

mechanism outside of and below the magnet 
chamber, a resistance in Said resistance-cham 
ber, an electromagnet in the magnet-chamber 
connected with said resistance and with the 
stationary carbon-receiving tube, an arma 
ture for said magnet, and mechanism con 
necting the said armature with said clutch 
mechanism, substantially as described. 

6. In an electric-arc lamp, a clutch mechan 
ism comprising a movable carrier having an 
opening for the passage of the carbon to be 
lifted, jaw-carrying levers pivoted to said car 
lier on opposite sides of the said carbon and 
provided with pivoted jaws between the said 
carbon and the pivots for said levers, one of 
said levers being extended beyond the carbon 
and adapted to engage a stop to effect the dis 
engagement of the said jaws from said car 
bon, substantially as described. 

7. In an electric-arc lamp, the combination 
of the following instrumentalities, viz.: an in 
closing case, a framework corprising disks 
or plates forming with said case a magnet 
containing chamber, and a cover forming 
with said case a resistance-containing cham 
ber above the magnet-containing chamber, 
an arm or bracket a depending from the low 
er disk to support the lower stationary car 
bon-holder, a carbon-receiving tube (t' ex 
tended through the said disks or plates, a 
globe inclosing the ends of the carbons, a 
socket for the lower end of the said globe, a 
flanged disk for the reception of the upper 
end of the said globe provided with laterally 
extended arms to loosely embrace the arm (t 
and a second arm a depending from the said 
lower disk, substantially as described. 

8. In an electric-arc lamp, a clutch mechan 
ism comprising a carrier having a hole for the 
passage of the movable carbon, a jaw-carry 
ing lever b pivoted at one end to said carrier 
and provided with an opening through which 
the carbon passes, a jaw-carrying lever to piv 
oted to the carrier at one end and having its 
other end forked and extended up into the 
opening in the lever b, and lugs or ears on 
the said forked end of said lever extended 
above and below the sides of the opening in 
the lever b, substantially as described. 

9. In an electric-arc lamp, a clutch mechan 

isln comprising a carrier having a hole for the 
passage of the movable carbon, a jaw-carry 
ing leverb pivoted at one end to said carrier 
and provided with an opening through which 
the carbon passes, a jaw-carrying lever a piv 
oted to the carrier at one end and having its 
other end forked and extended up into the 
opening in the lever U, and lugs or ears on 
the forked end of said lever extended above 
and below the sides of the opening in the lever 
b', and a depending arm on the leverb to en 
gage the lever b, substantially as described. 

10. In an electric-arc lamp, a clutch mech 
anism comprising a carrier, and jaw-carrying 
levers adapted to engage the carbon to be 
lifted, rods extended upward from said car 
rier, a forked lever pivoted to move in a sub 
stantially vertical plane above the clutch and 
to the arms of which the said rods are pivot 
ally connected, and a solenoid electromagnet 
having its armature pivotally connected to 
said forked lever, substantially as described. 

11. In an electric-arc lamp, a clutch mech 
anism comprising a carrier, and jaw-carrying 
levers adapted to engage the carbon to be 
lifted, rods extended upward from said car 
rier, a forked lever pivoted to move in a sub 
stantially vertical plane above the clutch to 
the arms of which the said rods are pivotally 
connected, and a Solenoid electromagnet hav 
ing its armature pivotally connected to said 
forked lever, and a dash-pot having its pis 
ton-rod pivotally connected to the said forked 
lever, substantially as described. 

12. In an electric-arc lamp, a carbon-receiv 
ing tube, a carbon-holder movable in said 
tube and adapted to project through the bot 
tom of said tube for a portion of its length, 
and means on the lower portion of said holder 
adapted to prevent upward movement of the 
holder into the said tube when the call) on is 
renewed, substantially as described. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

ERNST WOLTMANN. 
Witnesses: 

HARRY SANDHANI, 
CLIFFORD BOESE. 
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