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UNITED STATES

PATENT OFFICE.

THOMAS E. ADAMS, OF CLEVELAND, OHIO, ASSIGNOR TO THE BRUSH
ELECTRIC COMPANY.

ELECTRIC-ARC LAMP,

SPECIFICATION forming part of Letters Patent No. 473,283, dated April 19, 1892,
Application filed July §, 1890, Serial No. 358,037, (Wo model.)

To all whom & may concern:

Be it known that I, THOMAS E. ADAMS, of
Cleveland, in the county of Cuyahoga and
State of Ohio, haveinvented certain new and
useful Improvements in Electric-Are Lamps;
and I do hereby declare the following to be a
full, elear, and exact deseription of the inven-
tion, such as will enable others skilled in the
art to whichit appertains to make and use the
same.

My invention relates to an improvement in
electric-are lamps, the object being to provide
an ar¢ lamp of such construction that when
once adjusted for any given current its ad-
justment will remain fixed and certain and
cannot be changed or modified by a lamp
trimmer or attendant, whereby each lamp un-
der normal conditions will give a light of a
certain and predetermined candle-power.

A further object is to provide a clutch of
such construetion that it will, by its varying
frictional contact with the smooth round car-
bon rod, promptly grasp and raise it in estab-
lishing the arc and will feed it so gradnally
as to maintain the are uniform in its length
and brilliancy, and, further, will be self-clean-
ing, so that as the lamp-trimmer inserts a new
set of carbons the simple aet of rotating the
carbon rods to bring the carbons into align-
ment will operate to clean the wearing-sur-
faces of the clutch.

A further object is to provide an improved
globe - holder of such construction that the
globe will be securely held in place and when
removed may be supported by the lamp-frame
and allow of the ready cleaning of the globe.

A further object of my invention isto pro-
vide a supplemental cut-out for preventing
the burning out of the fine-wire spools in the
event that an abnormal amount of current
should flow through them.

A further object is to provide a self-cleans-
ing contact for conducting the current from
the lamp-frame to the carbon-holders. Cer-
tain other features of invention are also at-
tained by my invention; and, with all of the
several objects above stated in view, my in-
vention consists in the several features of
improvement which will be hereinafter de-
seribed, and peinted out in the claims.

In the accompanying drawings, Figure 1 is

a view in front elevation of a double-carbon
lamp embodying my invention. TFig.2is a
view in rear elevation. TFig. 3 is a view in
elevation and partly in section of the lamp
provided with the resistance-coil. Tig.4 is a
view of the regulating mechanism of the
lamp. Fig. 5 is a detached view of the lower-
carbon socket adjusted to allow of the re-
moval of the carbon rods. Fig. 6 is a bottom
view of the globe-holder. Tig. 7 is a verti-
cal section of the lower - carbon holder and
globe-holder. Xig. 8 isa detached view of the
clutches. Figs. 9 and 10 are detached per-
spective views of one of the clutches. Tig.
111is a detached view of the supplemental

cut-out. Figs. 12, 13, and 14 are views of
modifications. Fig.15 ig a bottom plan view

of the dash-pot, showing the dust-guard. Fig,
16 is a view illustrating a diagram of the ¢ir-
cuits of the lamp.

A A’ represent the upper and lower plates
of the lamp-frame.

A* A’ are the side rods, and A* the chim-
neys.

B B are electro-magnets, the cores ¢ ¢’ of
which are connected to the top plate A of the
lamp, which is preferably made of iron, and
thus forms a yoke-piece connecting the two
cores. Shouldthe top plate be made of brass,
the cores may be connected by aseparate yoke-
piece. Coresa o’ are extended downwardly a
considerable distance, and are flattened, as
at 0 0’, on their inner adjacent sides, while
their lower ends are supported by brass pil:
lars 0%, attached to the lower plate A’. Thus
the cores of the electro-magnets are firmly
secured against displacement and serve.as
pillars to strengthen the frame-work of the
lamp.

C C’ are the side supports of the lamp-
frame, each consisting of two pillarsc¢’, a
lower cross-piece c? which is seated upon the
lower plate A’ and issecared thereto by screws,
an upper cross-piece ¢ and an intermediate
cross-piece ¢, An oscillating bar D is piv-
oted at its opposite ends in the cross-pieces ¢t
of the side frame and is provided with later-
ally-projecting arms D’, to the outer ends of
which is secured the armature D% Thearma-

ture is constracted with downwardly-project-
ing flanges d d, which are located adjacent to
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the flattened faces on the projecting cores or
pole-pieces of the electro-magnets, whereby
the armature will move through a magnetic
field of force which is practically uniform in
its strength, and thus enable the armature to
assume an infinite number of positions of rest
or adjustment, and thus enable the regulator
to properly control and regulaté the feed of
the carbons. '

Inorderto permitthe armature tobe swaged
longer when desired, itis provided at its cen-
ter with a groove d’. By this means the ar-
mature D may be bent more or less; so as to
vary the angle of the flanges relatively to the
flat or beveled faces of the pole-pieces of the
electro-magnets. Thus it will be seen that
by bending the flanges d of the armature to a
gredter or less extent the angle forived by
{hein relatively to the pole-pieces will be in-
¢reaséd or diminislied and the Amount of sur-
tace of the flangés exposéd toa cofresponding
dmount of the sturfdee of the flat faces of the
pole-pieces of the électro-magnets will be va-
ried, thereby weakening or strengthening the
ptill through eertain partsof the travel of the
armature. ]

E E' dre two indeperidently-adjiistable car-
Lon:holders oreairbon-rods; edch consisting of
4 smooth rotind rod of brass or othier metal,
provided 4t its lower end with a Socket e; in
which 4 carbon is fastened. Carbon-rods E
K’ aré enicircled by friction - clutches F F/;
which atre constiucted as follows: :

fis a yoke-piece, the outer end of which is
provided with 4 trunnion f’; which is sup-
ported in a bearing formed in an arm j7
forined oh the end-of the oscillating bar D.
Thus the clutch is raised and lowered by thie
oséillating bar and is permitted a free rock-
ing movement, so as to prevent it from bind-
ing on the carbon-rod: Between the arms f*
of the yoke is pivoted the fixed portion g of
thie eluteh,; while between the outer ends of
the arms§ of the yoke are pivoted the arms f*
attached to the adjustable poitions g” of the
clitteh. In applyinga clutch to 4 cairbon-rod
and to insure a snug and reliable adjust-
ment thereon the two pirts of the cluteh are
applied to the rod, the portion ¢’ being dis-
corinected from the arms 4 I then squeeze
the portion g’ firnily against the rod, so as to
take up for any inequalities or spring of the
arms, and when the parts are snugly fitted to
the tod J then apply solder ¢g* between the pin
¢® and side arms and the rear surface of por-
tion ¢’ of the clutch, and thus secure a per-
fect-fitting clutch.

The interior surface of each half of the
¢luteh is provided with a longitudinal rib or
beaiing h, having a concave bearing-surface
I/, whieh fits against the surface of the rod
and provided with transverse grooves. On
each side of the longitudinal bearing & is
formed a longitudinal groove h%  The object
of this construction of cluteh is to prevent

" the lodgment of dirt or dust between the

cluteh-and earbon-rod, as in the event that

dirt or dust should collect between the cluteh

and rod it will seriously interfere with the
delicate and sensitive adjustment and con-
trol of the carbons and will cause the car-
‘bons to be fed irregularly and by jerky move-
ments. When the trimmer inserts a new pair

| or carbons, he of necessity rotates the carbon

rods to bring the upper and lower carbons
into exact alignment, and the very act of ro-
tating the carbon-rods serves to clean the
wearing-surfaces of the clutch and scrape any
dust or dirt that may have collected thereon
into the side grooves % Again, by providing
the clutch with long and narrow wearing
surfaces that engage the rod the latter will
be engaged by a small circumferential bear-
ing and with an extended longitudinal bear-
ing; so that in the évent therodis roughened
or slightly irregular or bent the elongated
bearings of the clutches will éngage the high
or most promineiit surface of the rod and in-
sure its being properly fed in the operation
of the lamp. Instead of providing a straight
wearing-rib, it may be inade spiral, as shiown

in Fig. 13. The yoke-pieces of the clitches

are provided with laterally-projecting arms
H H’, which serve as trips and which pro-
jeet inwardly and rest upeti the insulated pin
or support K’. To the fixed portion g of the
cluteh is secured the lower end of a balance-
rod 7; to the upper end of which is rigidly se-

- cured a perforated inetal contact-plate ¢/,

through which the carbon-rod slides. A
locking-dog 4* is pivoted to the plate ¢’ and
serves to engage the annular shoulder ¢* on
the upper end of cdarbon-rod E’; when the
latter has descended to the limit of its down-
ward movement, and thus hold carbon rod E’
suspended during the burning of the other
pair of earbons. By raising the pivoted dog
it may be moved out of engagement with the
shoulder on the carbon-rod, and thus permit
the removal of the latter for cleaning or re-
pair. T

J is a4 pivotal contact-plate pressed. otit-
wardly by a spring J’. -The lower and bev-
eled end of contact-plate J engages the per-
forated contact-plate ¢’, and thus forms a cir-
cuit from the lamp-frame to each one of the
carbon-rods. The almost vertical movement
of the contact-plate J against the yielding
contact - plate J’ insures a rubbing action,
which insures a perfeectly good contact and
prevents the formation of are, which burn
and roughen the carbon-rods and render them
inefficient for steady operation.

Instead of employing a spring-pressed con-
tact-plate J, I may use a spring J% or I inay
use a gravity-contact, as illustrated in Fig. 10.

K is an electro-magnet. included in- the
main cireuit of the lamp. Within the mag-
net-spool is located a vertically-movable non-
magnetic rod K’, to-the lower end-of which
is secured an iron disk K2, while an insu-
lated block % is secured to its upper end.
The insulated block & serves as an adjust-
able support for the arms or tail-pieces H H’
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of the friction-clutches, as will be hereinafter
explained.

I. is an air dash-pot connected with the ar-
mature D? and serving to steady its action,
sald dash-pot being provided with a fur or
hair guard D5

L’ is a resistance, which may consist of
German-silver wire, and is wound around the
side pillars ¢ ¢/, a piece of asbestus or other
suitable material L*being interposed between
the wire and the pillars. This method of
combining a resistance with a lamp is very
simple and inexpensive, and it further has
the advantage of disposing the coils or folds
of the resistance in small compass, while af-
fording a good ventilation for all the folds.
One end of the resistance is conncceted with
the binding-post N of the lamp, while the
other end is connected with the contact-block
M’, which is mounted on a piece of vuleabes-
ton M?and thus insulated from the lamp-
frame. Upon the vuleabeston block or sup-
port M?is also mounted another contact-block
M3, which is electrically connected with the
main cireuit, as will be hereinafter explained.
A movable contact M* is connected to the os-
cillating bar D, preferably by a joint which
will permit a slight rocking movement of the
contact 'M* When no current is flowing
through the lamp, the broad flat faces at the
opposite ends of the contact M! engage the
broad vertical faces of thestationary contact-
blocks M’ and M5 and thus form a path for
the passage of the main current or a consid-
erable portion of it from the binding-post M
of the lamp through resistance L” to the other
binding-post N.

O is a disk mounted in the ring or socket
O’, formed in the lower portion of the lamp-
frame. This disk is provided with two car-
bon-sockets o o', within which are secured the
lower carbons of two pairs or sets. Disk O
is provided with a screw-threaded shank o?
on whieh is placed a canopy-nut C%. By loos-
ening thenut the disk may be partly rotated,
and owing to the bends O° O% formed in the
lower ends of the side bars of the lamp, suffi-
cient space is thus formed between theframe
and lower sockets for the passage of the up-
per sockets and carbon-holders when itis de-
sired to remove the latter from the lamp.

P P and Q Q represent the two pair of
carbons, the carbons of each pair being in
contact when no current is flowing through
the lamp.

Carrent entersthe binding-post M and flows
through the conductorn to the switch-post»/,
and from thence through the conductor n?
the spool of the electro-magnet K to the sta-
tionary contact-block M? and {from thence
through the conductor #* and through the
coarse-wirespoolsof electro-magnets B B, said
spools being connected in series, and from
thenee through conductor n’ to the cross-bar
at n". The current flows from the cross-bar
through the yielding contacts J to both car-
bon-rods and passes through hoth pairs of

carbons P P’and Q Q,and then flows through
conductor o to binding-post N of the lamp.
A small percentage of the current also flows
from the binding-post M through the spiral
conductor p, the fine-wire helices, which en-
circle the coarse-wirehelices or spools, through
the wire p°to the other binding-post N of the
lamp. As the action of the differentially-
wound magnets in automatically regulating
the length of the arc by the variations inthe
strength of the current flowing through the
shunt-cireuit, due to the varying resistance of
the are, is now so well known, it will be un-
necessary for me to explain it herein.

Should one of the carbons break off or be
broken while the lamp is in operation, the
ordinary cut-out of the lamp counld not oper-
ate as the polarity of the solenoid or electro-
magnet cores would beimmediately reversed
and the shunt-helix would operate to pull up
and maintain upheld the cores or armature,
the result of which would be to burn out the
lamp andopen-circuit the entire plant or series
of lamps. Now in the event that the carbon
should break off or fall out and the polarity of
the solenoid cores be reversed it will operate
to release a mechanical cut-out Z, presently
to be described, and thus short-cireunit the
lamp and preventthe burningoutof theshunt-
helices. To produce this mechanical cut-out,
the switch-post »” is provided with an up-
wardly-projecting arm 1, having a hook 2 at
its upper end, said hook being provided on
its under face with a recess 3. Secured to the
end of the switzh-post#” opposite to the hoolk
2 is a spring-arm 4, which is coiled at a point
in proximity toits connection with said switch-
post and extends forwardly under the hook
2,being provided at the point where it passes
said hook with-a squared portion 5, adapted
to enter the recess 8. The free end of the
spring-arm 4 is bent slightly, and when in
the recess 3 is maintained at a point in prox-
imity to a preferably-conical metallic post 0,
secured to the bottom plate A’ of the lamp.and
included in the circuit of conductor 0. Se-
cured to the spring-arm 4, ata point between
its ends, is a collar 7 of insulating material,
and projecting from the osciliating bar D is
an arm 8, which terminates at its free end
immediatelyover thecollar7. Should,now, a
carbon break or fall out, the polarity of the
solenoid-cores would be immediately reversed
and the shunt-helix would operate to pull up
and maintain upheld the cores or armatures.
This will cause the bar D to osecillate and
bring the arm 8 in contact with the collar 7
on spring-arm 4 and free said spring-arm from
the recess 3 of hook 2, whereupon the spring-
arm 4 will engage the conical post 6, and thus
short-circuit the lamp, and thereby relieve the
shunt-coils of the excessive current which
would otherwise burn said eoils and open-cir-
cuit the entire plant,

S is a combined globe-holder and ash-pan.
To its under side is fastened a spring §' in
such manner that the free ends s s” may have
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a lateral movement. To the free ends of the
spring are fastened the flanges s% which pro-
ject over the rim s% that encirecles the annular
globe-seat s* of the holder. The rim is also
provided with two fixed flanges s° By pass-
ing outwardly on the flanges s* the flanged
bottom of the globe may be inserted within
the rim s% 4and then. by releasing the flanges
the springsforee them inover the globe-flange,
and, in connection with theflanges s° securely
hold the globe in place.

By the employment of my fastening the
globe is not only securely retained in place;
but the danger of breaking it in securing it
in place and removing it is reduced to the
minimum,.

The ash-pan is provided with an opening T
for the passage of the spring-catches T’ T
which hold it in place. Around the opening
T is formed an aupright flange T%, which isre-

ceived within the recess T* in the canopy-nut,

whereby any ashes that drop into the ash-pan
are prevented from gathering around the
spring-catches T T? or the shank to which
they are connected, thus insuring the ready
removal of the ash-pan and globe. _
The ash-pan or globe-holder is provided
with a hook U, having a transverse bar ¢ at
itsouter end. By turning the globe-holder so
that the bar ¢ is in alignment with the elon-
gated ring V on the bottom of the shank

and the spring-catch T’ or T?is in alignment

with the recess T® in the wall of the opening

T the globe-holder or ash-pan can Dbe re-

moved, after which the hook U may be in-
serted in the elongated ring or loop V,and

the globe-holder or ash-pin will be supported:

by the elongated ring or loop V at the end of
the shank 0%
improveinent; as it offers a lamp-trimmer a

ready and always accessible support for the
globe while cleaning and trimming a lamp.

Further, when the globe is supported in this
manner the ashes or dirt that may have
lodged therein will fall out, and, finally, the
globe when supported may be readily cleaned.

The operation of the lamp is briefly as fol-
lows: When no current is passing through the
lamp, the cut-out is closed, and hence the cur-
rent will pass from the binding-post M through
the electro-magnet K, and from thencethrough
the cut-out contacts,and the resistance L’ to
the other binding-post N of the lamp. The
current will instantly energize electro-magnet
K, causing it to attract and raise its arma-
tare and the insulated support and trip both
clutches, causing both of the upper carbons to
deseend and cowe into contact with the lower
carbons in the event that they have not been
so adjusted by the trimmer. At this point I

will state that by the use of the electro-mag-
net K, in connection with its insulated sup-
port or block %, the clutches will serve to grip
their carbon-rods whenever the circuit is
broken or the current ceases and hold the
feeding carbons separated from the lower or
_stationary carbons, and thus prevent the

This I consider an important

breakage of the carbons or their slipping past
and wedging together, which is frequently

-the ease in lamps so constructed that the

feeding carbons are released and drop into
contact with the lower carbons whenever the
current ceases or is switched off from the
lamps. “When the feeding carbons are thus
brought into contact with the lower carbons,
two circuits are established through thelamp,

the resistance of which or of either of which

is less than that of the circuit, including re-
sistance L’,and hence a certain amountof cur-
rent is diverted through the magnets B B and
the two pairs of earbons and flows apwardly

- through 2 conduetor to the binding-post N.

This action of the current energizes the mag-
nets B B, whereby they attract and raise the
armature, the effect of which is to open the
cut-out and eause the entire current, less the
small percentage passing through the shunt
helices, to flow through the carbons, and the
continued raising of the armature operates
the clutches and separates both pair of car-
bons. Owing to the construetion of the clutch
mechanism,the two pairs of carbons are sep-
arated dissimultaneously and the are is es-
tablished between the pair last separated.
The pair of carbons between which the areis
formed is regulated and fed until they have
been consumed or sufficiently consumed, when
the carbons of the -other pair are automati-
cally brought into contact and then sepa-
rated, whereby the arc is formed and main-
tained between .them until they have been
consumed.

The tripping-arms of the two clutches are
80 bent and adjusted that when the two pairs
of carbons are separated the tripping-arm of
the cluteh supporting the idle and non-burn-
ing pairs of carbons will belocated at a greater
distance from the block K than the tripping-
arm of the clutch supporting the feeding and
burning earbon, whereby the clutch support-
ing the idle carbon is prevented from tripping
and feeding its carbon until the other pair
hasbeen consumed. Henceit will be observed
that the two pairs of carbons are dissimulta-
neously or successively separated in estab-
lishing the are between one pair only of the
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carbons, while the successive burning of the

two pairs of carbons, if effected by the dis-

simultaneous or successive are, forms sepa-

rations of the two pairs of carbons.

* Having fully deseribed my invention, what
I claim as new, and desire to secure by Let-
ters Patent,is—

1. In an electric-arc lamp; a sectional fric-
tion-cluteh provided with a narrow and elon-
gated wearing -surface and an adjoining
groove for the reception of dirt or dust; sub-
stantially as set forth.

2. In an electric-arc lamp, a sectional frie-
tion-cluteh eonstructed with a narrow vertieal
wearing-surface formed concave transversely
its length and having a narrow groove adja-
cent thereto, substantially as set forth.

3. In an electric-are lamp, a sectional fric-
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tion-clutch consisting of a yoke having one
portion of the clutch pivoted thereto, in com-
bination with pivoted arms having the other
portion of the clutch soldered thereto, sub-
stantially asset forth.

4, In an electric-arc lamp, the combination,
with a cluteh and a contact-plate connected
and adapted to move therewith, of a contact-
plate electrically conuected with the lamp
and adapted to have a rubbing contact with
the contact-plate connected to the cluteh,sub-
stantially as set forth.

5. In an electric-arc lamp, the combination,
with a frietion-clutch, of a balance-rod and a
contaet-plate, substantially as set forth.

6. Inan electric-are lamp, the combination,
with a friction-clutch and balance-rod, of a
pivoted dog for supporting the carbon-rod,
substantially as set forth.

7. In an electric lamp, the combination, with
a cluteh, of a perforated contact-plate encir-
cling the earbon-rod and a yielding contact-
plate electrically connected with the lamp-
frame, substantially as set forth.

8. In an electric-arclamp, the combination,
with the top and bottom plates, of electro-
magnets fastened to the top plate and pro-
vided with extended pole-pieces and diamag-
netic pillars connecting such extended pole-
pieces with the bottom plate,substantially as
set forth,

9. In an electric-arc lamp, the combination,
with electro-magnets having extended pole-
pieces provided with flattened adjacent faces
and an armature having a swage-groove and
extended side flanges, substantially as set
forth, :

10. In an electric-arc lamp, the combination,
with two independently-adjustable carbon-
rods and their clutches, the latter being each
provided with a tripping-arm, of an electro-
magnet having an insulated support for both
of said tripping-arms, substantially as set
forth.

11. In an electric lamp, the combination,
with the shunt-helices, of a mechanical cut-
out adapted to automatically cut said shunt-
helices out of circuit when an excessive cur-
rent passes through them, said mechanical
cut-out comprising a post having a hooked
arm, a spring-arm secured to the base of said
post and adapted to normally engage the
hooked arm of the post, a contact-post with
which said spring is adapted to make contact,
a collar of insulating material on said spring-
arm, and an arm on amoving part of the lamp
mechanism adapted to strike said collar and
force the spring-arm into contact with the
contact-post, substantially as set forth.

12. In an electric lamp, the combination,
with the shunt-helices, of a-mechanieal cut-
out adapted to antomatically cut said shunt-

<t

helices out of circuit when an excessive cur-
rent passes through them, said mechanical
cut-ont comprising a post, a hooked arm pro-
jecting from said post and having a notch
therein, a spring-arm having an angular por-
tion adap'ed to engage said notch, a coniecal
contact-post arranged in proximity to said
spring-arm, a collar of insulating material on
the spring-arm, and an arm carried by a mov-
ing part of the mechanism of the lamp and
adapted to engage the insunlating-collar and
force the spring-arm into contaet with the
conical contact-post, substantially as set forth.

13. In an electric lamp, the combination,
withthesidebars bent substantially as shown,
of an adjustable disk having a serew-thread-
ed shank and a nut on said shank adapted to
bear against the lower ends of the side bars,
substantially as set forth.

14, In an electric-arec lamp, the combina-
tion, with a globe-holder, of a spring having
flanges attached to both of its free ends, said
flanges being arranged to lock the globe
against accidental displacement, substan-
tially as set forth.

15. In an electric lamp, the combination,
with a lamp-frame, a portion of which ispro-
vided with an elongated slot, of a globe-holder
provided with a hook having atransverse bar
on its free end, whereby said globe-holder can
be attached to the frame of the lamp during
the operation of trimming, substantially as
set forth.

16. In an electric-arc lamp, the ecombina-
tion, with the ash-pan having a raised rim
around the opening therein, of a canopy-nut
within which said rim is received, substan-
tially as set forth. :

17. In an electric-are lamp, a sectional
friction-cluteh provided with a narrow and
elongated wearing-surface having transverse
grooves and an adjoining groove for the re-
ception of dirt and dust, substantially as set
forth.

18, In an electrie-are lamp, the combina-
tion, with a gravity-feeding ecarbon-rod holder,
acluteh, and magnets adapted to act differen-
tially in controlling the are and feeding the
carbon,of asupplemental electro-magnet, and
an armature for said supplemental electro-
magnet, adapted to release the clutch, said
cluteh being constructed and arranged in such
manner as tc maintain the carbon elevated
when no current is passing through the lamp,
substantially as set forth.

In testimony whereof I have signed this
specification in the presence of two subserib-
ing witnesses. .

THOMAS E. ADAMS.

Witnesses:

A. B. CALHOUN,
W. A. PALLANT.
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