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Application filed October 6, 1880.

To all whom it may concern :

Be it known that I, EDWARD WESTON, a
subject of the Queen of Great Britain, anda
resident of Newark,in the county of Essex and

5 State of New Jersey, have invented ecertain
new and useful Improvements in Eleectric-Are
Lamps, of which the following is a specifica-
tion, reference being had to the accompanying
drawings. i
My improvements relate to that classof elee-
trie lamps in which the lower carbon is sta-
tionary and the upper carbon is allowed to de-
scend by gravity in the act of feeding when by
. the lengthening of the arc the resistance of
15 the circnit has increased to a predetermined
exfent.,

My invention concerns mainly improvements
in the construction of the regulating mechan-
ism which controls the movement and position

20 of the carbon-holder.

It also embraces improvements in the con-
struction and disposition of the feed-regulat-
ing magnets, in the means of adjusting the
same, and inother improvements, thenature of

25 which will be hereinafter set forth. _

In the accompanying drawings, Figure 1 rep-
resents in vertical section a lamp constructed
in accordance with my invention; Tig. 2, a
cross-section throungh the line z x in Fig. 1;

3o Fig. 3, a section taken on line y y; Tig. 4, a
view in perspective of a detached portion of
the feed mechanism.

The lamp illustrated in the drawings, so far
as the general principles of the feed-controlling

55 Inechanism are concerued, is typical of a well-
known classoflamp termed “cluteh” or “clamp”
lamps. Tbe general character and action of
these lamps is substantially as follows.

The movement of an armature, a magnet, or

40 equivalentmechanism-—suchasthewell-known
movable core and hollow- helix—is availed

" of toraise the carbon holder or carrier through
the instrumentality of a ring or perforated
plate, which surrounds the said holder. On

45 one side of the holder the ring or plate,
which is usually termed the “cluteh,”is con-
nected with or in any proper way arranged to
be raised by the movable armature. On the

T0

other side of the holder there is arranged a

{Model.)

stop—in many instances this stop is merely a 5o
part of the lamp-frame, upon which the cluteh
normally rests. If the armature is raised, the
cluteh is first tilted, and thus caused to grip the
carbon-holder. A further movement of the
armatuare will therefore carry up the clutch,and g5
with it the carbon-holder. By theconsumption

of the carbonsthe armature is lowered, so that
eventually the lower edge of the clutch again
comes in contaet with the stop. I have found

it desirable, particularly so in lamps run in se- 6o
ries, that the clnteh should release the carbon-
holder the instant that it encounters the fixed
stop;otherwisethelifting-magnetsare relieved

of a part of their load, the obvious econse-
quence of which is an undue elongation of the 65
arc.

In order to obtain the release of the holder
simultaneously, or approximately so, with the
coutactof the clutchand thefixed stop, I so con-
struet or arrange the clutch that the points of 1o
supportoreonnection with themovablemagnet,
and at which contactwith thefixed stop ismade,
are in such relation to each other and the car-
bon-holder that practically the wiole weight
of the holder must be sustained by the lifting- 75
maguets, except of course in the inappreciably
short intervals during which the said holder
is free and falls in the act of feeding. The
plan preferred by me for the accomplishment
of this result is to arrange the clutch mechan- 8o
ism in such manmner that the point of contact
with the stopshall be at a eonsiderably greater
distance from the carbon-holder than the point
of connection with the armature, so that what
may be regarded as the lifting-power required 8g
to release the cluteh from the holder is so
slight as not to cause an appreciable variation
in the load of the magnets. The exact differ-
ence in distance from the earbon-holder of
these two points will obviously vary according go .
to circumstances. It is necessary, however,
to the successful attainment of the results de-
sired that the point on the elutch with which
the fixed stop or its equivalent comes in con-
tact should be several times (at least two and g5
a half or three times) as far from the center
of the carbon-holder as the point at which the
clatch is connected with the armature. It
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may be stated that this same end—viz., to in-

_crease several times the mechanical advantage

in favor of the force which tends to free the
clamp or cluteh from the carbon-holder, as
hereinafter described—may be attained by
other equivalent means, as by the employment
of compensating - levers, which connect to
clutch to the movable armature. In other
words, instead of increasing the leverage on
one side of the carbon-holder, it may be de-
creased by the employment of ordinary levers
on the other. This isillustrated in connection
with a lamp constructed in a special manner;
but I would state that it is equally applicable
to many other forms of lamp. -

In the drawings, the letter D’ represents a
casing fixed on a base, A, and containing the
feed-regulating mechanism. Above the cas-
ing D’ extends a tube, which is designed to
contain the carbon-holder B when the latter
is raised. Below the casing D’ is a tube or
casing, H, which surrounds the carbon-carrier.
To the bottom of.this casing is secured the
globe and support for the lower carbon, as will
be more fully hereinafter set forth.

Around the carbon-holder B is a clutch or
clamp, C, the principle of construction of which
is illostrated in Fig, 4. It consists mainly of
a plate perforated near one end, though, for
sake of lightness, 1 prefer to form it as'a ring
baving a tail-piece, ¢®, and a short projecting
ear, ¢%, which may be fashioned in any desired
way for readily connecting it with the movable
armature.

The mechanism for operating the clamp C,
by which the upper-carbon holder is controlled,
consists of the soft-iron armature ¢, the lower
end of which is connected by a link, ¢, with
the shorter end or-bar ¢® of the clutch, the tail-
piece of which should normally rest upon the
bottom D of the casing D’, or upon any suit-
able stop that may be fixed or placed thereon.
The armature ¢ is held in a vertical position
by means of two flat springs, ¢! and %, fast-
ened respectively at one end to the upper and
lower extremities of the armature and the op-
posite ends to a vertical standard, ¢5, erected
upon the floor D of the casing D’. The arma-
ture is adjusted with reference to the magnet
which aets upon it by means of the adjustable
elbow E, provided with the set-screw ¢, and
connected with a hook affixed to the armature
by means of the spiral spring ¢/. The arma-
ture is acted upon by two electro-magnets, F
and F’,arranged one above the other, and pre-
senting poles of respectively opposite polarities
toward the armature. When no current is
passing through the coils of the magnets FFand
I the upper end of the armature occupies a
position nearly opposite the center of the pole
of the upper magnet, while the lower end pro-
jects below the pole of the lower magnet.
When the current passes through the coils of
the magnets the armature, in obedience to the
attractive force exercised upon it, moves up-
ward without acquiring eontact with the poles
of the magnet, In moving upward the arma-

ture carries up the end ¢® of the clamp or clatch
C and causes it to bind and lift the holder B,
to the lower end of which the upper carbon is
affixed by means of the screw-clamp ¥'.

By means of the adjustable elbow E the ten-
sion of the spring ¢’ is varied, according to the
amount of downward pressure required to ad-
just the armature with reference to the attract-
ive force of the magnets I and I, so that
when thereis a given diminution of thestrength
of eurrent arising from the elongation of the
arc, and the consequent weakening of the en-
ergy of the magnets, the weight of the carbon-
holder & and the tension of the spiral spring ¢’
will pull the armature ¢ downward until the
tail-piece of clamp C has come in contact with
the plate or stopD. This setsthecarbon-holder
free and allows it to fall by its own gravity
until by the approach of the upper carbon, b,
toward the lower carbon, G, the length of the
arc, and consequently the resistance in the eir-
cuit, is so diminished that the additional cur-
rent flowing through the coils of the magnets
T and F’ causes them to exert a preponder-
ating force upon the armature in an upward
direction, in obedience to which the armature
rises and pulls up the clamp C until it binds
upon and again holds the carbon-holder B sta-
tionary. .

The magnets F and T’ are affixed to the up-
right standard j by means of the screws f/,
which pass through the vertical slots f2in the
standard. The standard f is provided with
the feet f%, (shown in Fig. 2,) which are se-
cured to the plate D by the vertical screws f*,
which are inserted through slots in thefeet /3,
so that the standard f and the magnets IFand
T/ are adjustable in a horizontal plane toward
and from the armature. This capacity of both
borizontal and vertical adjustment of the mag-
nets with relation to the armature permits the
aceurate regulation of the lamp and facilitates
the employment of a number of lamps in the
same cirenit by providing a convenient and
effectual means of making their action uni-
form. )

It will of course be understood that the mag-
nets may be permanently affixed in position,
and that the features of vertical and horizon-
tal adjustability may be applied to the stand-
ard to which the armature is attached; but as
the armature is connected with the clamp it is
more convenient to make the magnets adjust-
able. :

It may also e stated that instead of the sin-
gle circuit around the magnets which I have
herein described, I use in practiee two circuits,

one of which is that described, the other a’

shunt of high resistance, in which the current
circulates in an opposite direction to that of
the first. This, however, is a matter now
well understood in the construction of series
lamps.

The described construction and arrangement
of magnets and armature form an important
part of my presentinvention. It will be noted

that the armature, from the character of its
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supports, moves not in a vertical plane, butin
the are of a circle. In practice the magnets

and armature are to be adjusted so that the

latter, when at rest, shall be in the nearest po-
sition to the poles of the magnet of which it is
capable, while at the same time its upper end
should oceupy a position nearly opposite the
center of the upper magnet-pole. TFrom this
it will be seen that any movement induced in
the armature by magnetic attraction will be
upward and away from the poles of the mag-
net. In effecting this movement the lower
pole acts to polarize the armature, while the
upper pole exerts the lifting-power. By this
means is attained a considerable range of
movement without sensible variation in pow-
er, for the reason that as the attractive effect
increases by the upward movementof the arma-
ture it is counteracted by the simultaneous
movement of the armature away from the pole.
For the attainment of this result it has been
usual to employ helical magnets; but the pres-
entarrangement I deem preferable, as the heli-
cal magnets as commonly made are not as pow-
erful nor as readily adjusted as those shown.

. The second part of my invention, which I
shall now proceed to describe, has for its ob-
Jjeet mainly the protection of the carbon-holder
and other working parts of the lamp below the
casing D’ from the effects of wind and weather.
By the means which I have designed for ac-
complishing this other important objects are
gained, the chief of which are that the possi-
ble accidents from contact of metallic bodies—
such as a loose wire with two parts of the
lamp, in which there exists a difference of po-
tential—in this case eannot occur, and that
the lamp may be handled without danger,
while convenient and ready access is afforded
to the carbons for the purpose of adjustment
or renewal. These improvements (illustrated
mainly in Fig. 1) are as follows: The lower
portion of the sliding rod B is inclosed by a
metallic tube, I, the upper end of which is af-
fixed to the under side of the plate A, while
at its lower end there are affixed the two ver-
tical side bars, I and I’, of the frare, which
supports the lower carbon and the glass shade
which surrounds the are. The tube H is lon-
gitudinally slotted in its opposite sides and
surrounded by a similarly - slotted tubular
shield, .. When the shield % is turned so
that its slots coincide in position with the slots
of the tube II, access is permitted to the up-
per-carbon holder, which facilitates the ad-
justment of the screw-clamp when a new up-
per carbon is required. The glass globe K
has at the top an ontwardly-turned flange, £,
which is introduaced into the lower end of the
metallic sleeve L, having cast upon orotherwise
affixed to its interior upon respectively oppo-
site sides two shoulders, I, which are perfo-
rated to admit the vertical side bars, I and I,
of the frame. Iach of these shoulders is ver-
tically slotted to admit the weighted eccentrics
M, which have horizontal axes of oscillation
formed by the pivots m. The effeet of the

weights M/, affixed to the eccentries, is to press
the eccentrics against the side bars, T and I,
This result is farther promoted by the weight
of the globe K, which is secured to the sleeve
Lbymeans of the set-screws K. By the press-
ure of the eccentrics against the vertical side
bars, 1 and I, the sleeve L, and the globe K
thereto attached, are held stationary.

When it is desired to lower the globe—as,
for example, to obtain access to the lower-car-
bon holder—the weighted ends of the eccen-
trics are lifted, and the eccentrics are thus
withdrawn frow contaet with the vertical side
bars, I and I’, and the sleeve and globe will
then slide down by their own weight. When
upward pressure is applied to the globe the
eccentrics yield of themselves and slide along
the vertical bars,- allowing the globe to be
pushed up. Upon the removal of the upward
pressure the eccentrics immediately re-engage
the bars, and again hold the globe stationary.

Various other modes of making the globe
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movable independently of the frame will of go

course suggest themselves. Thus the globe
may be counterbalanced by weights hang from
pulleys affixed to the frame of the lamp; or
the side bars may be provided with ratchet-
teeth, and spring-pawls may be pivoted in the
sleeve L, to which the globe is suspended. In
the latter case the pawls will of course be
provided with outwardly - projecting arms, so
that the ratchets may be sprung out of en-
gagement with the teeth to permit the globe
to fall. By this construction it will be ob-
served that the earbons and carbon - holders
are entirely inclosed, though very accessible.
From this it results that the carbon-holder is
protected from exposure to the weather, and
is not so apt to become coated with dirt; the
arc is not exposed to gusts of wind, which
cause it to flicker; the escape of sparks or ig-
nited particles of carbon is prevented, and
the side rods cominonly employed are dis-
pensed with. -

I am aware that a lamp in which the car-
bons and their holders, together with portions
of the feed-controlling mechanism, are in-
closed, and thus protected from the weather, is
not new, and this I do not elaim broadly.

Having now described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

95

I60

10§

110
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1. In an electric lamp, the eombination of rz20

a movable armature or its equivalent, a car-
bon-holder, a clamp or cluteh surrounding the
same and adapted to be raised by the arma-
ture, and a stop or rest in the line of down-
ward movement of the clamp, the said clamp
or clutch being eonstructed and arranged to
operate in conjunction with the parts specified
as a lever, in which the mechanical advantage
in favor of the power required to release it
from the earbon-holder is several times greater
than that of the power which causes it to bind
the same, substantially as and for the purpose
set forth.

2, Inan electric lamp, the combination of a
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movable armature or its equivalent, a earbon-
holder, a clamp or clutch surrounding the same
and connected with the armature at one end,
and a stop or rest in the line of downward
movement of the clamp, the perforation in the
clamp being closer to the point of connec-
tion with the armature than to the point of
contact with the stop or rest, substantially as
and for the purpose set forth.

3. A clamp or cluich for electric lamps, con-
sisting of a perforated plate, G, having an ear
or extension, ¢%, for connection with the mov-
able armatare, and a tail-piece or elongation,
¢?, substantially as. set forth.

4. An electro-magnet the two opposite poles
of which oceupy parts of the same plane, in
combination with an armature - bar flexibly
supported in a parallel plane in front of one
pole and partially in front of the other pole,
and having an endwise movement induced
by an inerease in the attractive force of the
magnet, during which there is an increase in
the dlstance of the plane oceupied by the arma-
ture-bar from the plane occupied by the poles
of the magnet.

. In an eleetric lamp, an armature having
an endWISe path of movement across the mag-
netie field in front of one pole and into and
across a portion of the field in front of the
other pole,in combination with an electro mag-
netor magnets provided with both vertical and
horizontal adjusting devices, substantially as
and for the purpose set forth.

6. In an electric lamp, a plate sustaining
the feed mechanism and a casing or hood in-
closing the same, in combination with a tube
attached to the plate and inclosing the upper-
c¢arbon holder and carbon, a frame depending
from said tube and supporting the lower car-

bon, and a globe or shade connected with the
frame and surrounding the source of light, as
set forth.

7. The combination, withthe casing contain-
ing the feed mechanism of an electric lamp,
of a tube surrounding the carbon - holder, a
frame depending from the tube and support-
ing the lower carbon, and a globe or shade
carried by the frame and adjusta,ble vertically
thereon, as set forth.

8. In an electric lamp, the eombination, with
the casing containing the feed mechamsm of
a slotted tube, H, and shield 7, smroundmg
the carbon-carrier B, substantially as and for
the purpose set forth.

9. The combination, with the box D’, inclos-
ing the feed mechanism, and casing H, depend-
ing therefrom, of a frame, I I/, and a .globe
supported by said frame and vertically adjust-
able thereon, as set forth.

10. The sleeve I, provided with devices for
the suspension therefrom of the glass shade
K, and with the weighted eccentrics M, in com-
bination with the side bars, I and I’, of the
frame, substantially as and for the purpose set
forth.

11. An electric-lamp frame consisting of a
box or cover inclosing the feed wmechanism, a
casing surrounding the gravitating carbon-car-
rier and provided with a door for permitting
access to the same, a support for the lower car-
bon, and a globe-holder connected to the said
casing, these parts being constructed and com-
bined in substantially the manner hereinbefore
set forth.

ED WARD WESTON.

‘Witnesses:
M. J. D WiITT,
F. M. QuiMBy.
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