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' LOUIS CASPER, OF CHICAGO, ILLINOIS, ASSIGNOR OF ONE-IIALF TO
77 77 " UARTHUR IL PEIRCE, OF SAME PLACE.
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. SPECIFICATION forming part of Letters Patent No. 620,088, dated February 21, 1899.
~ Application filed November 15, 1887, Qerial No. 858,558, (Nomodel) - -

To all whom it may concern: _
 Beitknown that I, LOUIS CASPER, a citizen
~ of the United States, residing at Chicago, in

the county of Cook and State of Illinois, have
ijnvented a new and useful Improvement in
Electric Heaters, of which the following is a
- gpecification. ' |
 electrie heaters for cars and apartments gen-

3

10 erally, and more especially, though not'nec-

- essarily,toan electri¢-heating system wherein

~ the electric curreit converted into heat en-

‘ergy heats a body of liguid in a bhot-liquid
" heating system. .- .
ls |

" and, second, to provide the improved device,
in connection with a hot-water heating sys-
 tem, in a manner to adapt the system more
20 particularly for cars and-render it especially
irable for the purpose of a car-heater.

° Inthedrawings, Figure 1 is a broken longi-‘-'
‘tudinal section of a passenger-car, showing

~ my improved electric-heating device under

- 25 the seat at one side: Fig. 2, a broken view,
¥ partly in section and partly in elevation, of

 the electric - heating device; Fig. 3, an en-

larged broken section of one end portion of
~ ‘the device; Figs. 4, 5, and 6, sections taken,

30 respectively, ou lines 4, 5, and 6 of Fig. 3 and
" viewed as indicated by the arrows; Fig. 7, an

‘ealarged broken sectional view showing the

ends of carbon or other rods of high resist-

 ance coupled together in circuit; Fig. 3; a
35 view in elevation of the coupling-piece, and

tric cireuit.

- Alisarailway-car,
B at one side. - o o
'(C'is my improved - heating device formed
with an outer shell or eylinder {. Screwed

' into the end of the cylinder is an internally-
" threaded spacing-ring s.- AR

D is a heating-chamber baving an outler

cylindrical wall r, an annular end wall ¢, an

~inner cylindrical wall ¢, and an inner *nd
wall g>. The eylinder r is provided along its
open end portion with a thread r', at which
it is secured in the spacing-ring s to extend
with its walls 7-¢' concentric with the wall

having the seat or bench

40

50

invention relates to improvements in

My object is, first, to pi"o?id_e a partieulaﬂy.
“darable and efficient electric-heating device,

Fig. 9.a broken diagram illustrating the elec- .|

of the eylinder. Screwed upon the thread 7,
against the spacing-ring s, is a cap'p. ‘The
shell / surrounds or contains a chamber C,
into which the device D projects, leaving an 55
outer annular space m between the walls ¢ 7
and an inner space n', the said spaces being
in open communication with the chamber C'.
The device D, with the cap p, forms a close
preferably gas-tight holder, having the end 6o
chamber | between the wall ¢* and cap p and
annular chamber [' between the walls g’ -
Fitting the chamber I’ are annular support-
ing and spacing rings k &', of slate, asbestos,
magnesia, or other non-conducting material.
‘The rings are provided with inner and outer
‘geries of coincident openings k% -
" E and F are outer and inner series of re-
sistance-rods which rest in and are spaced by
the openings %? of the rings k k'. I preferto
employ rods of carbon, though I do not limit-
myself to that material, as any other sub-
stance possessing the desired resistance and
strength and in other respects suitable for
the purpose may be employed. Extending 75
through the centerof thehead p and insulated °
from the head is a binding-post 1, having a
contact i’ at the inner side of the head. Also
extending through the head pisa binding-
post h, having a contact h’ at the inner side
of the head. L . |
G is a contact-finger, preferably of spring
metal, terminating at one end in a sleeve or
collar £, which fits upon the end of one of the
rods E. At its free end the finger bears
against the contact .. ' o
G’ is a contact-finger having a sleeve-or
‘collar f', which fits upon the end of one of
‘the rods K, the finger at its opposite end bear-
ing against the contact 7. 3 . 9o
 H H are metallic coupling-pieces, each com-
prising.a body portion or web e, with sleeves
¢ at opposite ends. The sleeves e of each
coupling are

70

80

just far enough apart to engage
the ends of two adjacent resistance-rods, and 9§
in order that they may fit the ends of the rods
closely and conform to slight differences in
size of the rods I prefer to form the sleeves

with slots €? to permit limited expansion and

| contraction. The.couplings H are disposed 100

" and extend at itsthreaded end beyond theend | opposite

ends of the heater. ._The'__"_bin‘di"ng-'
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posts 72 h are connected tmourrh wires 7% Ii?
into eireuit with a suitable electuc gencrator
or supplier. Presumingthat the current en-
ters at the binding- pﬁbt 7y it passes through
the contact G to the first rod z of the series
of rods E. The rod & at its opposite end 18
joined by a conplmﬂ' I to the next rod =’ of
the series, the rod 2’ being joined at the end

adjacent to the head p with the next rod 2

of the series, the coupling being pérformed
in the manner indicated by the diagram in
Fig. 9, whereby the series of rods form a con-
voluted passage for the current. The last

rod z° of tha series £ is jnined by a coupling.

H with the first rod v of the series F. The
rods of the series I are also joined by coup-
lings H to form a convoluted passage for the
current, as mdlea,ted by diagram in Fig. 9,
the final rod y' carrying the finger G'.

The ehamber C' may form the heater for a
hot water or other liquid heating system and
have the return-pipe d and outlet-plpe d’,
which connect with suitable radiators. The
chamber C'isfilled with water through a short
projecting pipe having a screw-cap d’ and at
the side of the shell is a glass gage d3 which
shows the water-level in the shell.
under side of the shell isa drainage-valve d4,
and at the top of theshellisa safety-valve d5.
The chamber [ /', as before stated, is prefer-
ably gas-tight, and I.prefer to exhaust the a’-
mosphere therefrom to prolong the life of the
carbon rod. 'I'he head pis p*‘*ovzded with a
cock p’, through which the air may be ex-
hausted. If desuﬂd the chambers [ may
be tilled with nitrogen or other suitable and
incombustible gas. I prefer,asbefore stated,
to withdraw the air from the chambers ZZ’

and as a-further means for abstracting the'

oxygen from the chamber I provide aﬁhelf or
trough b at the under side of the series F, be-
tween it and the series B, to hold copper fil-
ings or the like, which when heated to a high
temperature will absorb oxygen. 1 preferto
provide the inner surfaces of the walls ¢’ r
with a thin eoating a of heat-absorbing mate-
rial, such as lampblack.

T In practice the current in its passage

through the convoluted series of resistance-
rods is converted into heat energy and heats
the water in the outer and inner chambersn
n', and consequently the body of waterin the
chamber C'. - As I prefertc constract the de-
vice, the shell C is provided with heaters in
Opp{)Slte ends, and the shell may be of any

~ length desu'ed

6o

While I prefer to construct my improve-
ments throughout-as shown and ddscribed,
they may be variously modified without de-
parting from the spirit of my invantion as de-
fined by the claima. If desired, the water
heating system may be dispensed with,and
the carbon rods confined i1n a close chamber

the walls of which are-exposed directly tothe |
stmosphere to heat a car or apartment by di- |

rect radiation. I prefer, however, to employ

At.the |
| nation of a cylindrical flunid-chamber, a cy- 95

that a single heatmg device may be provided
for.one or more cars of a train by locating
radiators of the hot-liquid heating system at je
different points in the car or cars and eon-
necting them through circulating-pipes with
the heatmg device. The liquid employed

may be water; as stated, or it may be oil or

other fluid which will circulate freely, but 75

‘remain fluid under a lower temperatare than

water to prevent freezing when out of use, in
very cold weather.
What I claim as new, and desire to secure

'by Letters Patent, is— 8o

1. Tnan electric- -heating device, the combi-
nation of a fluid-chamber, a heating-chamber
arranged within the ﬂuid—chamber to provide
a surrounding space, insulated supports in
the heating-chamber, a series of resistance- 8s
rods.mounted in the supports couplmg-con-
ductors connecting the rods at opposite end
portions in convoluted series, a removable

ceover closing the outer end of the heating-
chamber, _ electric- circuit posts on said cover, go

and fingers on the first and last rods in con-
tact with sa.ld posta -substantially as de-
scribed.

2. In an electrlc-heaﬂng device, the combi-

lindrical heating-chamber concentrlcally sup-
ported in the.fluld-chamber by a spacing- .
ring and having inner and outer walisin fluid
contact, a cover removably secured to the
outer end ,of the heating-chamber and pro-
vided with electrical circuit posts And con-
tacts, insulating-rings in the heating-cham--
ber between the inner and cuter walls, a se-
ries of resistance-rods mounted in the insu- .
lating-rings, coupling-conductors connecting 3o53
the rods at opposite end portions in econvo-
luted series, and fingers on the first and last
rods of the series for said contact, substan-
tially as descrived. .*
3. Inan electric-heating device, the cqmbl-“
nation of a cylindrical fluid-chamber, a cy-
lindrical heating-chamber having inner and
outer walls, an inner clgsed end and- an.
opened outer end exteriorly threaded, a spac-
ing-ring concentrically supporting the heat-
ing-chamber within the fluid-chamber with
the outer threaded end of the heating-cham-

100
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IIK

- ber projecting from -the end of the latter, a

cover removably serewed on the projecting
end of the heating-chamber and provided
with elecivical circuit posts and contacts, in-
sulatmmrmgs in the heating- chamber be-
tween the inner and outer walls, a series of
resistance-rods mounted in the insulating-
rings, coupling - conductors connecting the

120

‘rods at opposite end portions in convoluted

series, and fingors on the first and last rods

of the series for said. contacts, substantlally

| as described.

the hot-liquid heating system for ‘“he reason

LOUIS '-CASPER-

In 'preae'née of —
M. J. FROST,
R. T. SKINNER.
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