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To all whom it may concern :

Be it known that I, VIRGIL W. BLANCIHARD
of New York city, in the county of New York
atd State of New York, haveinvented eertain
new and useful Improvements in IGlecirie
Lamps; and that I do hiereby declare that the
follomng is a full, clear, and exact description
thercof, Iefereme being had to the accompa-
nying dr: \wings, and to “the letters of reference
marked thereon, Wlmh form part of this speci-
fication.

The object of this invention 1s {o providean
¢ lectric lamp for various purposesin the useful
arts, combined with a meter by means of which
thé volume of the current of electrical energy
used in it for lluminating purposes may -be
accurately measured; and to this end 1t con-
sists in such novel combination and arrange-
ment of parts as will be hereinafterdescribed,
and specifically pointed out in the claims.

To enable others skilled in the art to which
my invention relates to make and use the
same, I will now proceed to describe 1ts con-
struction and operation, referring by letter to
the accompanying drawings, in wlueh—

Ifigure 1 is a side elev ation of my lamp, and
Fig. 2 a detall view of the lower penel or
point. —

A represents a glaxs globe, suspended by a
1lm engaging Wlth projections from the cap
Or COV er B and C, D, and I& represent arms
or studs extending downward {from the cap B
into the glass globe, to sustain the various
parts of the mechanmsm required in the con-
struction and operation of the working parts
of the lamp.

I replebents an arm or lever, hinged or piv-
oted at one end to the lower e Ltl@ll]lt) of the
stud C, and near the other end of this leveris
pivoted a circular disk of carbon, G.

H representsanothercircular disk of carbon,

pivoted at its center to the lower extremity of

the stud D. 1t will be observed that by rais-
ing or lowering the free extremity of the arm
If the periphery of the disk G may be made
to approximate the periphery ofthe disk H, and
that the center of one 1s placed in a perpendie-
ular line directly over the center of the other.

J represents an arm hinged or pivoted to |

tance from the pointof attachment of the

(N0 model)

—r—— ————

the stud D and having the grooved pulley K
pivoted to it in apposition w lth aNnG engaging
the periphery of the disk H.

Attached to the stud E is a scale, K/, ar-
ranged on the arc of a circle having the pivot
of the arm J for its center, and .tlm said arm
i1s provided with a point upon its free eod,
which traverses this scale as the arm israised
or lowered.

L is a cord or chain attached to the arm J a
short distance from 1its point, and passing over
a ecrooved pulley, ¢, pivoted to the

the hinged or pivoted arm Ify and m represents
a weight hung to or near the pointed end of
the arin J, said weight being a little more than

sufficient to overcome the combined weight of

the arm I and its disk G. It now becomes evi-
dent that the action of the weight m will bring
the periphery of the grooved pulley I into ap-
position with the eircumference of the circular
disk H, holding it sccurely in that relation,

and at the same time, by means of the cord L

will securely hold the eu*cumference of the dl&]{
G a certain distance from that of the disk H.
It will also be evident that if a gradual and
uniform reduction of the ¢ircumference of the
disks G and H should take place, if the dis-
cord
L to the arm J to the point of pivoting the
orooved puliey IS be twice the distance from
this latter pivot to the point of the arm J, then
the weight m, acting through 1ts connections,
would preserve a perfectly unitorm distance be-
tween the edges of the disks G and H in a ver-
tical line, The disks decrease in size at a per-
fectly uniform rate, and while the disintegra-
tion of the disk H will allow the pulley K to
fall a certain distance, 1t i1s evident that the
otherdisk, G, mustberaised twice thatdistance
to preserve a unitform distance between thein,
It also becomes evident that by a continuous
contact of the periphery of the grooved pul-
ley with that of the disk during the continuous
revolution of the latter any wear, loss, or dis-
integration in the circumference of the said
disk could be readily and conveniently detect-

ed on the scale K/ by the pointed extremity of

the arm J.

lower end-
of the stud It and attached to the free end of
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N N’ N”represent three grooved pulleys, the
first being attached to the center of the disk

Gz, the second to the center of the disk H, and
the third to the center of the joint, by means
of which the arm Fishinged to the stud C. A
film of asbestus paper, glass, hard rubber, or
other suitable material that will not conduet
the electrical current should be interposed be-
tween the grooved pulleys N N/ N/ and their
polut of attachment, as desceribed. Also, the
same non-condueting material should be inter-
posed between thedisk Handitscentralpivotal
bearing and the stud D, and also between the
base or point of attachment of the stud C with
the cap or cover B, so that the eleetrical cur-
rent or energy, passing down the conducting-
wire O (in the direction of the arrow) to the
center of the disk H, would be compelled to
pass in a vertical line fo the center of the disk
(x, and.thence through the arm I into the stud
C, and thence into the conductor P2, by means
of which the electrical eircuit nht be estab-
lished through the generating :zmppamtus. The
proper methods of insulating the electrie cir-
cult are so well known as to require no special
description in this case beyond the general out-
line of the route traversed by the current.

() Indicatesa bandof fibroustexture or metal
passing
the pulleys N N/ \” by means of which a ro-
taryv motion may be communicated from the
pulley attached to the disk H to that attached
to the disk G, so that a rotary motion may be
readily communicated from one disk to the
other,

R represents two colls of wire surrounding
cores of soft iron, forming an ordinary electro-
magnet, and S fm armature in close approxi-
mation to one pole of said magnet, hingedby
one extremity,and havlngdttached to 1ts other
extremity by a hinged joint a pawl, T, that
works by its own weight when actuated by the
armature aud engages with aratchet-wheel, U,
firmly connected with the small toothed pin-
ion ¢, both revolving on a common axis sup-
ported by the stud D.

f 1s a toothed pinion clectrically insulated
from but firmly connected with the disk H,and
revolving upon the same pivot. This pinion is
of such size as to gear with and receive motion
from the pinion 4, so that motion communicated
by the pawl T to the ratchet-wheel U will,
through the medium of the two pinions ¢ and f,
be communicated to the disk H.

V represents an arm, attached at its lower
end to the armature S and at its apper end to
a bell-crank lever, W, pivoted to the upper
surface of one of the coils R, forming the elec-
tro-magnet. The arm is suitably insulated

from contact with the bell-crank lever by the
interposition of proper non-conducting mate-
rial at the proper points.

X indicates a pendualum-lever provided with
a movable sliding ball or weight, x, secured at
any desired pomt on the lever by means of a
The upper end of the pendnlum is

Sei-SCrew,

o around the grooved circamference of
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pivoted to the stud D and its pivofal point
nroperly insulated in the usual manner, the

ball of the pendulum, when the latter is in a
state of rest, always being in contact with the
surface of the arm Y, that projectsupward from
the bell-crank lever W, so that said ball will
not only serve to establish an electrical cir-
cult between the rod of the pendulum and the
bell-crank lever when the former is in a state
of rest, or at the lowest poiut in the arc of 1ts
motion, but will also serve as a point of con-
tact, whereby motion communicated to the bell-

crank lever by the armature S through the me-

diam of the arm V may be communicated to
the pendulum, giving it a swinging motion in
the direction of the arrow, as seen in the draw-
Ings.

a and b represent two small copper wires,
one connecting the large conductor O with the
pendulum X and the other connecting the
magnel ¥ with the stud C, so that when the
electrical cireait 18 established by the contact
of the ball of the pendulum-lever with the pro-

jecting arm of the bell-crank lever a earrent of

electrical energy or force will be esrablished
between these two points, flowingthrough the
electro-magnet I}, attracting at the same time
with & greater or less degree of force the arma-
tare S, by means of which the pawl T is act-
nated to give motion to the ratchet-wheel U,

It will be observed that as the armature S
1s suddenly actuated by the magnet R the pro-
jecting arm Y of the bell-crank lever W, by
communicating force to the ball x of the pendu-
lnom X, with which 16 18 in contaet, will cause
the lower extremity of said pendulum to swing
away from contact with the arm Y, thus brealk-
ing the circuit between the pendnlum and the
maguet, and by moving the
the rod it is evident that the arm Y will im-
part more motion to the pendulum in its swing-
ing action;andas theelectrical ¢ireunitis broken
between the pendulum and the electro-magnet
during the swinging action, as described, it
becomes evident that by changing the position
of the ball # the continuity of said  current
may be interrupted and established at preater
or less intervals of time within a certain [1mit,
as may be desired by the operator; and by tlm
means just described 1t also be(,omeb evident
that the working action of the pawl T on the
atehet-wheel U may be increased or dimin-
ished, whereby the disks I and G may, by the
connections heretofore described, be made to
revolve with a greater or less rapidity of mo-
tion, as the judgment of the operator may dic-
tate.

The upper end of the arm or pendulam X
1s provided above its pivotal bearing with a
short arm, Z, having a set-screw, that will
come in contact with a lug or projection, d,
upon the face of the stud D and prevent the
pendulom from passing a perpendicular above
its pivotal point in 1ts swinging motion.

M is acylinder, with a socket placed atright
angles with its barrel, said eylinder being pro-

ball upward on
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vided with a set-screw, n. This eylinder is
adapted to fit the pivot or journal on which
the disk G- revolves, and 1s made fast in any de-
sired position on the pivot by the set-screw .

h represents a pencil, of carbon or other suit- |

able material, of proper length, fitting into the
socket of the ¢ylinder M.

By removing the disk G from its bearing at
the extremity of the arm I' and substituting

the eylinder M, with its socket and pencil of

carbon, in its stead, the eylinder being rigidly
secured by the set-serew in such a position that
the upper end of the pencil will closely ap-
proximate the lowest point on the disk H, 1t
becomes evident that the current of electrical
energy will pass from the disk H to the carbon
penul, and thence through the arm If, as here-
1nbetore described.

Iv the practical opemtion of my invention,
1f carbon or othier similar snbstance should be
used to produce what is termed the “are-light,”
or a hight resulting from the passage of the
electrical current between fwo points at a suit-
able distance from and enfirely separated from

each other, the disks H and & or the disk H
and pencll I would closely approximate but
not actually touch each other. This may be
done by lengthening or shortening the cord
or chain L, cmmectmﬂ‘ the free extremities of
the arms T and J, and the disk G wi'l always
be held in the proper electrical relation to the
disk H. At the same time the length of the
cord or chain should be so ad]usted that the
pointed end of the arm J will register zero

‘upon the scale X/, while at the same time the

peripherics of the grooved pulley K and disk
H are in contact, and the belt or band Q so
adjusted that motion may be transmitted from
one disk to the other with as little {rictional
resistance as possible. If the penecil & 1s sub-
stituted for the disk G, 1t is apparent that this
Lelt or band may be dlspemed witis,
Although a copper wire is described as con-
necting tlle conductor O with the pendulum
X and the elcetro-mmagnet R with the stud C,
1t would of course produce the same result by
the use of platinum, or any other metallic or
suttable substance that would contribute to
the operation of the armature by an induced
electric current derived from the conduetor, in
the usual manuer so well known to electrical
science. 'Then after adjusting the pendulum-
welght & 1n the proper position, so that a stated
speed may be given to the revolving disks
throughthedescribedintermediatemechanism,
a large volume of electrical force or energy
may be transmitted from a suitable gencrat-
ing apparatus to the conductor O, and thiscur-
rent, passing to the center of the disk H, will
be compelled by the proper insulation of said
disk to pass downward 1n a vertical course to
the center of the disk G, and thence through
the arm If and stud C to the conduetor 2, by
means of ‘'which the electrical cirenif may be
completed by connection with the generating
apparatus, Simultaneously with the passage

|

of the carrent over the route just described a

derived currenft wi]ll pass over the copper or

platinum wire ¢, and the armature S will be
drawn in contact with the lower pole of the
clectro-magnet R, communicating a rotary
movement to the disks. At the same time as
the armature is foreibly drawn to the magnet
the projecting arm Y on the bell-ecrank lever
W will, by impact against the ball x, cause
said ball to swing out to a greafer or less dis-
tance, thus breaking the electrie circuit with
the magnet, and allow thearmature tofall away
from said magnet, carrying with it the pawl
T, which takes a fresh position to actuate the
ratchet U, as described, when the circuit shall
be again established by the return of the pend-
ulum to 1ts original position 1n contact mth
the arm of the bell crank lever.

It thas becomes apparent that by the swing-
ing action of the pendulam arevolving motion
of greater or less degree of speed within a cer-
tain limit will be given to the disks H and G.

By this means destruetion or disintegration of

the disks may be in a great degree prevented
1n thie production of the light, and by the same
means the lower disk or pencil 1s automati-
cally fed upward as disintegration takes place,
1n order to preserve the proper distance be-
tween the disks; and also by this means, as
this destruction takes place, the pulley K, sus-
taining the arm J, falls and enables said arm
to register upon the scale I’ the amount or
volume of electrical energy that has traversed
the line from center to center of the disks, as
deseribed.
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By making the substance exposed to the in-

tense heat that always accompanies the pro-
duction of the electric light in the form of disks,
and then compcliing the electriec carrent to
traverse a line directly from the center of one
to the center of the other, and at the same time
slowly revolving said disks, the substance of
which they are composed will be for a brief

105

period only, yvet at the same time repeatedly, 1:o

exposed to the destroying effects of theintense
heat, and hence will not bg destroyed as quick-
ly ’18 they otherwise would be. A great ad-
vantage is also derived from the use ot alarger
volume of material at the lmminous poiut, ren-
dering the substitution of new material less

11§

frequent; and 1t 1s well known that the arect

a ¢ircle such as presented 1n the circumfer-
ence of the disks renders the substance, what-
ever 1t may be, less liable to disintegration
than when 1t is in the form of a slender c¢ylin-
der or pencil, such as is now generally used in
the production of an electrie light.

By the application of a photometer to the
light produced 1ts volume may be measnred
or estimated in candle-power during a certain
number of revolutions of the disks, and then
by allowing the estimated volume to be rep-
resented by one degree or space on the scale
K’ by means of the regular and gradual fall
of the arm J, an accurate record is automati-
cally kept of the volume of electrical energy

120

(25

130




10

5

20

25

30

A0

43

53

that has passed from center to center of the
disks, for the fact is well esfablished that the
destruction of said disks or substance from
which the light 1s produced is uniformly in
proportion to the volume of light produced.
It will be seen that as the dropping of the
armature and pawl 1s by their own weight
there are no springs to break or get out of or-
der; and while I have described the mode of
rarying the speed.of the disks by the shifting
of the ball x upon the pendulum as the one
which I prefer, yet it is evident that the same

result might be obtained by varying the size

of the pinions ¢ and f, so that a short stroke
of the pendulum might be made to give a slow
motion of the disks, and also by decreasing
the movement of the armature the same effect
would be produced.

In certain cases 1t might be desu*able to

have the glass globe A continuous and whole
at the bottom, and to have the cap B adjusted
to 1t by means of an air-tight joint, after which
the air in the globe or the oxygen gas con-
tained 1n said air may be removed by suitable
means now in general use. In such cases the
durability Of the disks would be much in-
creased.

It will be observed that the edges of cach
disk H and G are beveled, so that the orooved
pulley K does not toueh thie sharp Ldoe of the
disk, but bears upon its beveled Surmce on
each side below 1ts edge. The disintegrating
effect of the electric current will continue to
preseive the beveled edges of the disks, and
they afford a continuous smooth surface for
the grooved pulley as a track to run on when
the edge itself might bLe irregular from the
crumbling effect of the intense bheat and the
pressure of the pulley.

1 am aware that in electrie lamps arranged
to produce the electric arce rotary carbon- dlsh
electrodes have been used; but such disks have
becn in contact only when no current was flow-
ing, and separated to produce the light; and
I lay no claim to such a lamp.

‘Having thus fully described my invention,
what I claim, and desire to secure by Letters
Patent, is—

1. In an electriec lamp, the combination of
the ight-producing devices and a meter for
registering the total volume of eleetrical en-
ergy used, substantially as deseribed.

2. The combination, in an electric lamp, of
the suitably-supported revolving-disk elec-
trode H with the arm J, carrying pulley K and
the scale I{/, substantially as and for the pur-
pose sef forth.

3. The combination,in anelectriclamp, with

4 254,912

the revolving-disk electrodes H and G, the

latter hung upon a pivoted arm, of the cord 6Ge
L, pulley ¢, weight m, arm J, and pulley K,
whereby the one 1s automatically fed toward
the other, substantially as described.

4. The combination, in an electriec lamp, of
the revolving disks H and G, arm I, pulleys
N N/NY,band O, cord L,arm J, pulley e, weight
m, and pulley K, substantially as deseribed.

5. In an electrie lamp, the combination, with
the revolving disk Il and the revolving disk
(, mounted upon the swingingarm,of thefeed- 7o
ing mechanism composed of the toothed pin-
ions ¢ and f, ratchet-wheel %, pawl T, arma-
ture S, and electro-magnet I, and the bands
and pulleys for transmitting motion from one
disk-shaft to the other, snbcstantmlly as de- 73
scribed.

6. The combination, in an electriec lamp, of
the conductor O, wire a, pendulum X, bell-
crank lever W, electro-magnet R, armature S,
arm V, and a Sllltdble clectrical connection be- 8¢
tween said magnet and the conductor P, sub-
stantially as described.

7. The combination, 1n an electric lamp, of
the electrodes and their operating devices, and
the pendeut studs supporting the same, the 8¢
cap B and the globe supported by said cap,
substantially as described.

8. The combination, in an electric lamp, of
the penduium X with the bell-crank lever W,
connecting-arm V, armature S, clectro-mag- go
net R, and suitable clectrical conneetions be-
tween the opposite terminals of said magnet
and the main light-circuit, substantially as de-
seribed.

9. The combination, in an electric lamp, of gs
the disk H, having beveled margins, with the
grooved pulley, arranged to straddle the edge
of said disk and bear upon said beveled mar-
oins without pressing heavily upon the edge

Y
A}

formed by the junction thereof, substantially roo
- as and for the purpose set forth.

10. The combination, in an electric lamp, of
the rotary-disk electrode M, having beveled
margins, with the grooved pulley K, bearing

upon sald margins, but not upon the edge ros

formed by the junction thereof, the arm J,
weighted cord L, and the hinged arm I, car-
rying the electrode opposite to the disk H, sub-
stantially as and for the purpose set forth.

In testimony thatIclaim the foregoingas my r1o

own invention laffix my signature in presence
of two witnesses.
| VIRGIL W.
Witnesses:
JOHN G, QQUAINE
HENRY P LIS %ow

BLANCHARD.
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