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UNITED STATES

PATENT OFFICE.

JOHN P. PUTNAM, OF BOSTON, MASSACHUSETTS.

IMPROVEMENT [N APPARATUS FOR LIGHTING GAS BY FRICTIONAL ELECTRICITY.

Specifieation forming part of Letters Patent No. 147,020, dated February 3, 1874; application filed
July 5, 1873, 1)
|

To -all whom it may concern:

Be it known that I, JorNy PICKERING PUT-
NAM, of Boston, in the county of Suffolk, State
of BImssachusetts, have invented a new and
useful Improvement in Apparatus for Light-
ing’Gas by Frictional Electricity,of w hlch the
iollo“ ing is a specification :

This 111vent10n consists in an 1mpmvu1 ap-
paratusforlighting gas by frictional electricity,
in which, by a snwle rotatory movement of the

gas- coek the gas is turned on, electricity is
0enemted an igniting-spark produced at the
extremltles of the wires conducting the elec-

- tricity to the burner, and the flame removed.

from the wires after the gas is ignited, thereby
preventing said conducting-wires ﬁom being
injured by the heat. It albo consists in the
use -of mechanism by means of which, when
an argand-burner is used, the ends of the con-
ductmmmres are made to approach each other
in such a manner that the igniting-spark, which
is then produced, must cross the escaping gas
and ignite it, and are then removed from the
flame. It also consists in the use of a hermet-
ically-sealed case of improved form, for inclos-
ing the generator of electricity, by which the
same is perfectly protected from moisture, dirt,
mechanical injury, or other disturbing causes,
and its certain and permanent rwc’mon insured.
The accompanying drawings, forming a part
of this specification, represent my mvenmon
In these drawings, Figure 1, Sheet Lis a
vertical section of the apparatus Fig. 2 bheet
I1, is a vertical elevation of the same, With a
portlon of the case which incloses the electric
generator removed so as to show the machinery.
These figures show the positions of the con-
ducting-wires when an argand-burner is used.
Fig. 3, Sheet III, shows a fish - tail burner
and stationary conductors used therewith, the
two positions of the flane—one at the moment
of ignition, touching the wires, the other after
' ignition, and removed from the same—Dbeing
shown by dotted lines. Fig. 4, Sheet I11,is a
plan of the above, giving a “horizontal view of

the position of the extremities of the conduet-.

ing-wires in relation to the flame of' the fish-
tail burner, both during and after ignition.
Fig. 5, Sheet I1I, is a plan of the conducting-
wires When used With fhe argand-burner of the

- tail, or of any other desired form.

machinery used to rotate the wires, and of the
globe-holder and argand- chimney. The wires
arerepresented in the two positions which they
occupy both at the moment of ignition and after
ignition. Tig. 6, Sheet I11, is & horizontal sec-
tion of the wheel W, the rotation of which sep-

arates the two plateb of the electrophorus, and
of the air-tight box containing the same. TFig.

7, Sheet III is a horizontal bcctwu of the ma-
chmerv connected with the plates of the elec-

trophoms and inclosed within the air-tight
case, of the cords X, of the spring S, of the slid-

ing tube T, a vlew of the lower plate D/, of
the electlophorns, a section of the'square tiihe
T*, on which this plate slides, of the insulat-

ing o-tube T, and of the rotating tube T.

Tn these figures similar letters refer to the
same parts of the apparatus.

The invention may be considered as consist-
ing of four parts, each of which I will now pro-
ceed to describe. They are, first, the device
for turning on the gas; second, the electric
oenelatm, third, the device for hmnmo the
extremities of the conductors together above
the mouth of the burner, so as to produce the
electric spark which ignites the gas, and after-
ward removing them from the flame, so as to
prevent them n om being injured by the heat;
fourth, the inclosing-case which protects th(,
electric generator.

The devu‘e for turning on the gas: In the
drawings, G represents “the gas-supply pipe,
which terminates in a box, B, attached to the
lower face of the lower plate of the hermetic-
ally-sealed case, which incloses the electric gen-
erator, and said box B forms the chamber of
the gas-cock. Through this chamber passes,
at right angles to the gas-supply pipe G, an
upltht tube T, to the upperextremity of which
is secured a bur ner, which may be argand, fish-
The lower
e\tremlty of the tube T is closed, and to it is
attached a handle or knob, H, by means of
which the tube cah be rotated in the box B.

‘That part of the tube which passes through

the chamber B is conical in form, with the
smaller diameter above, thus providing for the
formation of a ground joint, J. To provide
against looseness from tiie wear of this joint,
a small space is left between the shoulde1 A
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of the tube T and the bottom of the box 13,
and upon the tube T, and bearing against the
upper face of the hermetically-sealed case Q,
is a nut, N, by means of which the tube T can
be drawn up as the joint J becomes loose by
wear. This gas-cock is provided with the
usual pin P, for the purpose of limiting the
extent of its rotation to any desired number
of degrees. Upon the side of the tube T, and
at about the center of the chamber I, are two
openings, side by side, or’one elongated open-
ing, through which the gas flows from the gas-
supply pipe to the tube 1. These openings
are so situated on the cirecumference of the
tube that the gas will flow with full foree be-
fore the handle of the gas-cock lhas completed
its full extent of rotation, and remains in fall
force to the complétion of the said rotation.
The clectric generator: 1 use for this pur-
pose .an clectrophorus, the upper or rubbing
plate of which consists of a metallie disk, D,
fastened to the tube T, and rotating with it,
.and having its lower surface covered with kid
or some other material suitable asan excitantor
rubber for the electrophorus.  The disk D is in-
sulated from the tube T, which passes through
its center, by a tube, 1, of hard rubber, or some
other suitable insulating material, which sur-
rounds the tube T. Under the disk D, and
surrounding the tube 1Y, is another tube, 17,
square on its outer surface, also made of some
insulating substance, and prevented from ro-
tating with the disk D by being fastened to
the immovable box or cover C, which contains
the wheel W. The resinous and non-rotating
disk D’ of the electropliorus slides up and
down on the square tube T7. This disk is
made of hard rubber, or some other suitable
material, and is secured to a disk of metal,
which is in metallic connection with the earth,
by means of the spiral spring S, which sur-
rounds the square tube T, and is in contact
at one end with the metallic disk, and at the
other end with the top of the cover C. As
the object of this spring is merely to hold the
plates of the electrophorus together, and, at
the same time, serve as a conductor of clec-
tricity, it may have any other desired formn
than spiral. The sliding of the disk 1) is fa-
cilitated by the square metal tube 17, secured
to the metal plate under the resinons disk, and
fitting easily on the square tube 1/, The res-
inous plate D/ is drawn back from the rubbing-
plate at the proper moment, atter it has re-
ceived the necessary frietion from the excitant
by the rotation of the wheel W, in the follow-
ing manner: This wheel W rotates in a box,
J, surrounding the tube T, on theé lower plate
of the air-tight casc inclosing the electric gen-
erator, and is caused to rotate by the engage-
meut of a projecting pin, 1, on the tube T,
with.a projection on the iuside of the wheel
W. Attached to the circumference of the
wheel are chaing or cords X, of catgut or other
similar material, which pass over pulleys Y, at-
tached to the stationavy plate C; and said

cords are connceted to the under side of the
metal part of the resinous plate. When the
wheel is rotated” at the end of the rotation of
the lhandle of the gas-cock, the cords are
wound up, and thereby drawn back, and the
resinous plate of the electrophorus is separated
from the rubbing-plate. A spark then passes
from the latter, if it De put in connection with
the earth.

Instead of the wheel, pulleys, and cords. for
causing the separation of the plates by the ro-
tation of the tube T, a cam or other mechanical
deviee which. will accomplish the same result
can be used, as this separation of the plates
by the rotation of the tube is what I consider
as my invention; and I do not wish to limit
myself to any particular form of mechanismn
for so doing. : :

The conducting-wires and the device for ap-
proaching them to each other and withdraw-
ing them from the flame after ignition: These
wires are arranged as follows: Upon the up-
per face of the upper plate of the hermetically-
sealed case is secured a metal socket, Z, to
whieh is connected a wire, O, which bears upon
the upper surface of the rubbing-disk D’.  The
end of this wire next the disk is provided with
a spring, &, to insure its contact with the sur-
face of the rubbing-plate. Instead of this
spring, it is obvious that other methods of in-
suring metallic connection may be used. In
the socket Z, and rotating in the same, is fixed
one of the conducting-wires, L. A similar
socket, Z/, also on the upper surface of the up-
per plate of the hermetically-sealed case, and
connected to the tube T and the earth by a
wire, O/, supports the other condneting-wire,
I/, which also rotates in the socket Z/, These
wires extend to the burner, and are in such
position relatively to it that when their ex-
tremities are made to approach each other the
spark which passes from one conductor to the
other ignites the gas. They are rotated simul-
tancously and in the opposite direction in the
following manuer: Iach of these wires passes
through a cog-wheel, W/ W/, and is secured to
it, and these cog-wheels are in gear with each
other ; but the space between the feeth upon
one of them is filled up, so that the said wheels
can only partially rotate on their return: mo-
tion, and the wires thereby be prevented from
coming in contact with the sides of the globe
or chimney. The return motion referred to is
produced in the manner: hereafter to be -de-
seribed. .

Upon one of the cog-wheels W is a pin, P/,
agaiust which strikes another pin, I/, upon
the rotating-tube T. This pin P"is so placed
that it strikes the pin P/ and turns the cog-
wheel W/ just before the separation of the
disks of the clectropborus, so that the wires

are rotated and their ends made to approach

each other a moment before the electricity is
sct free from the upper plate of the electroph-
orus, This electricity, when-set free by the

separation of the plates of the electrophorus,
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~ passes from the end of the wire L to the end
of the wire 1/, and thence to the carth, and ig-
nites the gas issuing from the burner. The
ends of the wires L I/ may be tipped with
platinum,

In apparatus for lighting gas by electricity,
itisimportant that the conducting-wires shonld

e removed from the flame after the gas is ig-
nited, or otherwise they are so injured by the
heat as to be rendered -useless, and will also
convey heat to the other parts of the apparatus,
s0 as to injure it. It is necessary that the
wires should Dbe entirely removed from the
flame, and not merely lowered to. that part of
it which has the least heat.

‘This removal of the conducting-wires I ac-
complish by means of a reverse rotation of the
wires, produced by the spiral spring 8", con-
nected at one end with one of the wires L, and
at the other end to the top of the case Q. This
reverse motion of the spiral spring, and con-
sequent reverse motion of the cog-wheels, is
rendered possible by the removal of the pin
P from the pin P”, which movement is auto-
matie, and caused by a reverse rotation of the

-tube T, which takes place when the handle of

- the gas-cock is released after the ignition of
the gas, and is caused by the spring 8, which,
in Yeturning to its original position, and hing-
ing the plates of the electrophorus together,
pulls upon the cords X, and, consequently,
communicates a reverse rotation to the wheel
W and to the tube T, engaging with it by the
pin P/, This reverse rotation of the tube T
may also be given by the hand. .

The conducting-wires L L/ are kept erect by
the globe-holder R, throngh which they pass;
or they may be secured to any other station-
ary attachment, being insulated at the point
of contact.

- When an argand-burner is used, the extrem-
ities of the eonducting-wires are bent into a
semicircular form, as shown in Figs. 2-and 5,
which admits of their being fitted closely to the
inner walls of the chimney of the burner, and
their undue heating is thereby prevented; and
also causes the spark to pass directly through
the issuing gas at whatever moment said spark
escapes from the conduetors as they approach
each other, as shown in the drawings.

When a fish-tail burner is used, simple sta-
tionary conducting-wires I/ I/ may be substi-
tuted for the rotating wires and rotating de-
vices heretofore described, for the reason that
the removal of the wires from the flame is ef-
fected DLy the change in the position of the
flame in reference to the wires caused Ly the
rotation of the burner, as is shown in Figs. 3
and 4. :

IR is the globe-holder, which serves as a sup-
port for the wires, and may be made of any in-
sulating material.

~ The hermetically-sealed case: As clectrical
machines of limited size are so casily affected
by moisture and dirt as not to be invariably
operative, and soon lose their power com-

pletely, and, moreoves, owing to the maferial

of which they are constructed, are liable to

meechanical injury, it is necessary, in order to
render them sure and permanent in their op-

eration, to inclose them in a hermetically-

sealed and air-tight case or chamber. I there-

fore inclose the electric generator used in my
apparatus in a hermetically - sealed case, Q,

which is constructed wholly of an insulating
material, or lined with the same. By thus pro-

tecting the electrie-generator from the exter-

nal air, the apparatus is rendered certain and.
permanent in its operation, which has never

been the case with the apparatus for lighting
gas by {frictional electricity heretofore con-

structed, and I believe this improvement to be
new with me.

In the drawings this case Q is represented
as eylindrical in form; but it may be cubical,
or of any desired shape. ’

The two openings in the box where the tube
T passes through are made air-tight by ground
joints. Additional protection is afforded by
rabber bags M, fastened at one end to the
tube, and at the other end to the case @, and
sufficiently large to allow of the rotation of the
tube. TRubber washers may also be used tc
make a tight joint. o o

The sides and all of the top of this case, éx-
cept where the tube T passes through, where
a metallic collar is provided, are constructed of
an insulating material, or lined with the same,
and the two openings in the case where the tube
passes are rendered air-tight by conical ground
joints. The two joints are ground at the same
time, so that they form practically onelongjoint.
By this use of conical ground joints, I am en-
abled to obtain apractically hermetically-sealed
chamber— a result which has not heretofore
Deen accomplished inelectrical gas-lighting ap-
paratus, for the reason that a conical ground
joint is not possible, unless the separation of
theplates of the electrophorus is effected by the
rotation of the handle without giving a down-
ward motion to the same. The conical ground
joint will always De tight, as it will adjust it-
self in proportion to wear. '

In the drawings, the case is represented as
eylindrical; but 1t may be cubical, or of some
other shape, and it is not necessary to have the
sides wholly of an iusulating material, a ring
of insulating material being sufficient. '

To give an additional protection to the joint,
a rubber bag, n, fastened at one end to the
tube, and at the other to the case, and suffi-
ciently large to permit the rotation’of the tube,
may be used. This hermetically-sealed case
affords sueh perfect protection to the electric
generator that a spark is produced even when
the case Q@ is immersed in water. .

The operation of this apparatus is asfollows:
Ow tarning the handle H of the gas-cock, the
tube Tis rotated and the gasisturned on. At
the same time therubber of the electrophorusis
rotated with the tube T, and electricity gener-
ated on theresinous plate,and whenthe tubehas
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been turned tosuch a position that the gas flows
with full foree, the pin P’ upon the tubel en-
gages with the wheel W, and thereby causes
the withdrawal of the lower plate of the elee-
trophorus and the liberation of the induced
electricity in theupperplate. Atthe same time
the pin P on the tube T engages with pin
P on one of the cog-wheels W/, rotates the
same, and thereby causes the extremities of
the conductors to approach each other, so that
an clectric spark passes from one conductor
to the'other across the mouth of the burner,
and ignites the escaping gas.

‘On the removal of the iand of the operator
from the handle, the spring below the lower
plate of the electrophorus returns to its nor-
mal position, returning the plates of the elec-
trophorus to eacl other, and causing the re-
moval of the conductors from the flame, as be-
fore explained.

The gas is shut off and the plate of the elee-
trophorus brought into contact by the further
motion of the handle. '

The apparatus may be connected with a sin-
gle burner, or to a chandelier containing many
burners, so that by one motion of the band
all the said burners may be simultaneously
lighted.

What I claim as my invention, and desire to
secure by Letters Patent of the United States,
is—

1. Inanapparatusfor lighting gas by friction-

al clectricity, the combination of the following
clements, viz.: The gas-pipe G, the rotating
tube T, cock J, electrophorus, and conducting-
wires Lt I/, arranged and operating substan-
tially as and for the purpose set forth.

2. Thecombination of the hermetically-closed
case Q and the rotating tube T, passing through
said case, and terminated at its lowér end by
a conical gas-cock, J, substantially as and for
the purpose set forth. .

3. The combination of the rotating tube T,
projecting pin P/, cog-wheel W/, provided
with the pin P, or its equivalent, cog-wheel
W', conducting-wires L I/, sockets Z Z/, and
spring 8, substantially as and for the pur-
pose set forth. _

4. The conducting-wires L 1/, having their
ends curved to conform to the shape of the
chimney, all parts of said arms being removed
an equal distance from the flamne, these out-
ward movements being limited by said chim-
ney, substantially as shown and described.

5. The combination of the rotating gas-tube
T, insulating-tube T/, rotating disk D, square
tube T, disk D, square tube T/, pin P/, wheel
W, pulleys Y Y, cover C, and cords X X, sub-_
stantially as described.

JNO. PICKERING PUTNAM.

Witnesses:
A. L. HAYES,
Gxo. T. TILDEN.



