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"WILLIAM E. SAWYER, OF NEW YORK, N. Y.

Specification forniing part of Letters Patent Nb. 219,7‘71, dated September 16, 1879 ; application filed
April 23, 1879.

To all whom it may concern:

Be it known that I, WILLIAM EDWARD |

SAWYER, of the city, county, and State of

- New York have invented certain new and use-

ful Improvements in Eleetric Lamps and

- Switches therefor, of which the following is a

full, clear, and exact description.
My 1nvention relates to thatclass of electric
lamps in which light.is produced by the in-

candescence of a solid conductor, 110t&b1y of a

carbon pencil interposed between two large
carbon electrodes, and constituting -a part of

. the electric cireuit.

The general pmuclples apon which such

lamps are constructed and operate are suffi-

ciently well understood to render a detailed de-
scription here unnecessary; and many of the
features connected with the lamp of my present

invention are fully shown and claimed in Let-

ters Patent of the United States No. 205,144,
dated June 18,1878, granted jointly to me and
Albon Man, of Brooklyn, New York. -
Dxperlence has Showu that the carbon pen-
cils employed in lamps of this description af-
ter a time cease to maintain a perfect contact
or connection with their carbon-holders. The
result is the development of the voltaic are,
and, because of the consequent instantaneous
shortemng of the carbon pencils by. disinte-

‘gration, the lamps must be taken apart, new

pencils Sllbbtltllted and the. sealing- globe re-
filled with a carbon -preservative atmosphere.
Experience has further shown that this short-

~ening of the carbon penoll oceurs- usually at
its contact with the upper holder, probably on
‘account of the concentration of heat at that

point, and that the shortening is limited in
extent to one-thirty-second of an inch.

In the poorest lamps of the incandescent or-
der the life of a pencil of ecarbon prior to the
occurrence of  the voltaic arc is about five
In the best lamps the life of the pen-
cil is in excess of two hundred hours. In some

- a life of probably a thousand hours will be at-
" tained, and it is barely possible that in some

lamps the arc may never occur; but-practically

the manufacture of electrie lamps for lighting
by incandescence unprovided with a remedy

. for such destructive changes is so uncertain
a8 to greatly impair the chances of the general
‘Introduction of electrlc hghtm g.

l

In my present invention I aim dlrectly at
this evil, correcting it whenever the. voltaic
ATC OCCUTS by at once establishing new points
of contact. I place in the sealed globe along
pencil of carbon, which is fed. up-from the out-
side magnetlca,lly when necessary, and a lamp
equipped with a pencil seven inches long will
be equivalent to at least two hundred. and
twenty-four of the ordinary 1&mps, that being
the number of times that new points of con-
tact may be established. Hence it follows
that as the poorest of the ordluary lamps will
run for ﬁve hours without the occurrence of the
p10v1ded with a pencil of earbou seven inches
long will run for eleven hundred and twenty
hours.before renewal of the pencﬂ will be nec-
essary, or, say three hours a day for a year,
and the best lamp will have a life of forty-four
thousand eight hundred hours, or forty years
with an average use of three hours per day.

In the drawings accompanying and. formmg
a part of this specification, Flgure 1 is a side
view of the lamp; Fig. 2, a front view ; Fig. 3,
a top view of the upper WOI’]IS Fig. 4, a top
view of the feeding mechamsm and Flg D, a
view of the lamp and ifs fee'dm w-smtch mth
thelir connections.

Like letters indicate- like p&rts in. all the
drawings.

Referring to the drawings, Figs. 1, 2, 3,
and 4, A is a glass globe, prowded Wlth a I‘lI]]
A, Bisa glass stopper, ground to the same.
C is a metal flange, supported on ‘the rim A’
by any cushioning material, G. Disa wooden

flange or cushion, supportm ) the metal lange

E on stopper B. F I are screws, by which
the flanges C and E are drawn together to
clamp the stopper to the globe All of this
is fully shown and described in the Letters
Patent hereinbetore referred 130

three coiled springs, I thh keep the dia-
phragm from jarring agamst the g]ass, and-at
the same time hold it firmly in. posmmn Pass-
ing through the diaphragm and secured by

the nuts 1/ 1s a long coiled copper tube, R, the

lower end of which is brazed into oﬁbet nut S,

which is drawn to the stopper B by tubulal
bolt T, in which is a stop-cock, T’ '
In cha,rn'm g the globe with a carbon preserv




nut and the cmled tube R to the top of the.

- exit by way of the opening and stop-cock )/

- of the tubular bolt Q, which w 111 he more fn]].y
~ described hereinafter.

Passing through the dmplnagm and insu-

-~ a standard, J, whose bent arm ¢ (,anie'-; a

-grooved carbon roller, I, plwted at /.

Piv-
oted at 7/ in the bent arm g 1s a second Dbent

“arm, ¢, which carries a second grooved carbon

roller, j, pivoted at j’

- ¢lamped to the diaphragm by nut N on the

~ bolt-extension 1. of the standard, the ofiset-
- piece M under the nut N serving as a connec-

- tion “ith the long coiled solid mnduatm’ O

| -bpllnﬂ' M, connectmg mth bent arm 1, 18 re'f_ru- |

. la,te.d SO as. to bring Llw tm:r car bon mllels j h s

~ link o msula,tmg ‘tht, arm Z hom the bult arm

1 by way of spring =.
~ Screwing into and through the dla,phmgm =
| 'H on a line with the groove in thie ecarbon roll- |

| ers_i i hy 18 a slotted tabe, b, in which travels a
plunger, @/, to the offset a of which is attached |
a fine steel wire, Y, which passes upward over
pulley Z, pivoted in Z/, and thenee downward

over insulating wooden drum W2 on shaft W1,
which rotates in standards P! P! of ofiset D.
Surrounding the end of tube ) which projects
above the diaphragm is a carbon piece, f, cut
away, as shown.

Pivoted 1n the diaphragm at ¢ is abent arm,
e, to which is fastened carbon piece f! by screw

2, Tixed to the lower end of tube bis an arm
¢, to which is attached the adjusting screw and

nut d' d?, by means of which the tension of |
spiral spring d, connecting with bent arme, is |

regulated so as to bring the carbon jaws f f1
together with the requisite pressure. Inclosed
in the tube b, and passing between the carbon
jaws ff! and the carbon rollers j &, is the long
pencil of carbon k, by the incandescence of
which, in that. section which is between the

jaws and the rollers, the light is produced;

and by the rotation of the drum W? this pen-
cil of carbon is fed upward as frequently as
may be desired, the rollers j 4 turning slightly
to allow for expansion and contraction of the
pencil when heated and cooled.

Through the stopper B passes a third bolt,
U, secured by nut I?, and in the upper end of
this bolt, at U/, is pivoted a bent arm, V, to
which is fixed a silver-plated iron disk, V3, so
as to bring the same directly over the end of
tube-bolt Q. The tube-bolt Q 1s of soft iron,
and being wound with insulated wire Q3 con-

L

| which appears at Q2.

on the other by the shape of that portion ot- e
- the bent arm V which plays in bolt-head U.
lated from the same by mica washers K K is | Pivoted in bent arm V at the point V¥is a
pawl, V8 whichengagesin the teeth of ratchet-
Wwheel W on shaft Wi, and this pawl is heldto = :'

armi,
. The: standard J 1s |
'tooth :—md thercby W]HdS the wire Y upon the
dram W2 and feeds the carbon pencil upward,
| as will readily be understood without further -

-explanatwn S
i  The pawl X, 'Lc,tuated by bl)lI'al sprmﬂ' X/
| ifrom sta,ndard Pz- snnph locks the ra,tchezt--

threaded opening
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| The armature V° 1s

| normally kept away from the magnet Q by
: .qpiml sprin g V2 which is held in place by pin RN
.+ . globe, thus displacing the air, which finds its |

:m (,onta(,t mth 'the' p'ole 'of the magnet QZ and

its bealmg by spring V4 secrewed to the bent

Thus at ev en Vibmtion of the armature

| The methods of makmg the sev elal joints of
:the lamp air-tight are fully set forth in the
| Letters Patent hereinbefore referred to, and
1n Letters atent No. 210,809, dated Dece'm
:ber ]O 18 '8, granted JOlntly to :me and to Al

‘same conshtute no part of my pmsent mven
I tion, I have deemed it mme(aessa,ry to .:l,gam SRR
‘deseribe them.

Referring - now to I‘lg 5 in which the con-
‘nections of the lamp with- 'its feeding-switeh

are shown, p is a spun-metal cupinclosing the
entire base of the lamp, and provided with a

screwed to any fixture,s. The current coming
from the 4 point is conducted through the in-
sulating-piece ¢ to the magnet Q, and passes
thence by way of conductor O, the carbon
pencil &, and conductor R to the bolt T, thence
to the spun-metal cup, standard s, and the
coils of the electro-magnet w outward to the
— point. The armature v of magnet u, piv-
oted at 2/, 1s thus drawn away from the stop x
against the force of spiral spring «/, let into
one of the poles of the magnet. Connected
with the armature v outside of the lamp is the
conductor leading to magnet Q. When the
magnet « 1s not energized its armature v, forced
upward by spring «/, makes connection with
the contact-piece w?® of lever w, which 18 piv-
oted at w!, and normally forced against stop «
by spring 0, and in that relation the current
passes from the 4 point around the lamp to
armature v, lever w, and outward at the —
point. When the circuit of the carbon pencil
k is broken the armature » is released and the
above circult established, thus preventing
terruption of the light in other lamps in cirecuit.
One end of the helix of magnet  is con-
nected with the magnet, as shown. The other
end passes through insulating-piece » in spun
cup p, and thence to crank z, provided with
cam y on pin g’. To energize "the magnet ()
and feed up the carbon pencil, the crank z is

stitutes an electro-magnet, one of the poles of | turned, and the cam ¥, coming in contact with

, by means of which it is




- outward, thus energizing magnet Q and mov-

armature v is again attracted and the lamp

- 1ng to open the circuit of the other or feeding

219,971 T 3

lever w, raises the latter- from its connection I holders
~with armature »; and instead of the current |

flowing from the + point to armature v, lever
w, and outward at — point, it flows by way
of the helix of magnet Q to cam y and lever w

Ing the ratchet-wheel, which feeds the carbon
pencil one tooth, and so on until the circuit.
of the carbon pencil is re-established, when

once more operates.

In describing the lamp of my present inven-
tion, I have not considered it necessary to
show its combination with a switch for gradu-
ating the light, or to indicate the many changes
that may be made in the feeding-switch, such |
as rendering its action automatic by means of
an electro-magnetic vibrator or of a circuit.
breaker operated in any manner and controlled
by magnet w. If desired, the feeding-switeh
may be combined in the base of the lamp, and
there may be two magnets, one, so long as the
circuit of the pencil of carbon exists, operat-

mmagnet, and, when the ecircuit of the carbon |
pencil no longer exists, operating to permit the
feeding-magnet to vibrate its armature until
the circuit of the pencil is re-established.

_ L would have it understood that I disclaim
in my present; application the broad matter of g,
switch operating when the cirenit of a lamp.is
interrupted to cut out, short-circuit, or throw

a shunt around the lamp.

Having thus fully described my invention,
what I claim as such, and desire to secure by
Letters Patent, 1s—

1. In an electric lamyp, the combination, first,
of the diaphragm H, tube b, hinged piece e,
and jaws ff'; second, of the diaphragm H,
tube b, hinged piece e, jaws S/ and spring
d; third, of the diaphragm H, the tube b, and

the two carbon-holders 7% and J; tfourth, of the
diaphragm H, the two carbon-holders J*and g,

free to move ;jlft;terally,_an_d the two carbon-

J and %, prevented from moving later-
ally; -fifth, of the two holders S1and j, free to
move laterally, and the two holders 7 and h,
prevented from moving laterally, -

2. In an electric lamp in which light is pro-
duced by the incandescence of a carbon piece,
rod, or pencil, the combination, first, of the
carbon-holding tube b, the jaws J Y, the car-
bon piece, rod, or pencil k, the follower or
plunger ¢/, the flexible wire Y, the ‘pulley Z,

~and the drum W2, construected "and operating

substantially as shown and described ; second,
of the standard J, the rigid carbon-holder g,
and the jointed carbon-holder i; third, of the

carbon-holding tube b, the upper and lower

contact jaws, 7 /1 and & j, and an electric ap-
paratus operating to feed the in candescent car-
bon piece, rod, or pencil to a new contact when

-required or desired ; fourth, of the tabular con-

ductor R, the offset-nut S, and tube-bolt T ;
fifth, of the bolt Q, offset-nut P, standards P’
P/, shaft W1, and ratchet-wheel ‘W sixth, of
the magnet Q and bolt T, passing through the

-stopper B of the lamp, as and fot.t]_;;éf_purpose _

specified. U

J. In an electric lamp in which light is pro-
duced by the incandescence of a carbon piece,
rod, or pencil, the combination of.the dia-
phragm H and springs I, as and for the pur-
pose specified. R

4. The feeding-switch u, v, w, and ¥, in com-
bination with the magnet Q. o

5. The combination, with an electric lamp
in which a earbon rod, piece, or pencil Jis fed
to a new contact when required or desired, of
a switch which shifts the current-into and
fromn the coils of an electro-magnet by which
the feeding mechanism is actuated without
destroying the continuity of the circuit.

WILLIAM EDWARD SAWYER.

Witnesses:
W. SHARP,
THOS. CROCKER.
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