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To all whom it may concern: |
Be it known that I, JosErH A. ENO, a Cltl

zen of the United Stateq residing at Newark
1n the county of Essex and State of New Jer-

5 8ey, have invented certain new and useful Im
provements in Steam - Generators; and I do

hereby declare the following to be a full,clear, -

and exact description of the invention, such as

will enable others skilled in the art to which it
‘1o appertains to make and use the same, refer-
ence being had tothe accompanying drawings,
and to letters of reference marked bhereon |
| substantially as shown in Figs. 1 and 3, and

- which form a part of this specification.
This invention relates to that class of steam-
r5 generators adapted to produce a more perfect

circulation within the boiler of said generating
device, whereby sediment is prevented from
being deposited upon the innersurfaces of said
boiler and forming a non-conducting coating
20 which prevents the access of water to the sheet

metal of the boiler, and thus allows the sheet

metal to be raised to a very high temperature

by the heat from the fire box or chamber of

sald generator, and thus the sald sheet metal
25 18 quickly burned ouf.

The object of the invention is fo provide a

more perfect and rapid circulation; to reduce
the cost of construction; to provide means
whereby the boiler attachments are prevented
30 from opening at the joints, caused by the ex-
pansion and contraction of the metal forming
the sald attachments; to secure a greater he*tt
ing-surface for the water, and to increase the
steam-generating capacity of the device.
Theinvention consistsin theimprovedsteam-
generator, and in the arrangements and com-
binations of parts,substantially as will be here-
inafter set forth, and finally embodied 1n the
clanses of the clalm

35

40
braced in two sheets, in which like
‘reference indicate corr esponding parts 1n each

of the several figures, Figure 1 is a side eleva-

tion of the said boiler and the attachments

15 thereof. Tig. 2 is a rear view of the same.
Fig. 3, Sheet 2, is a front view. Fig. 4 isa
plan showing the arrangement of pipes dis-
posed beneath the boiler within the fire-cham-
ber thereunder, and Fig. b 1llustrates a modi-

5o fication in the construction of a portmn of said
pipes.

Referring to theaccompanying dra awings,em- |
lebtels of .

'_l

——

|

In said dxawmﬂ's, a indicates a suitable
boiler for steam-generating purposes, having

therein an ordinary water and steam chamber,

and a series or collection of longitudinally- dis- 55
posed pipes extending from the front plate of
said boiler to the rear plate thereof, the water
in said boiler having access to said pipes, and
the heat from the fire-chamber being adapted

to pass through said pipes in the ordinary 60

manner. At a point or points near the upper
part of said boiler the boiler receives a suib-
able pipe or pipes, b, which extend downward,

connect with smtable heads, ¢, which lattm 65

extend or lie In apprommabely horizontal

planes or positions. I prefer to arrange said
heads in pairs, snbstantially as shown in Fig.

4, whereby the heads may lie on each side of
the center of the boiler and connect with the 7o
vertical pipes 0 in such a manner as that the

‘said vertical pipesmay lie at the oppositesides

of the boiler, so that they will not interfere
with the passage of the heat through the flue
or pipes within the boiler. Each of said 75
heads connects with a series of longitadinally
and horizontally disposed pipes, d, which ex-
tend beneath the boiler ¢ within the fire-cham-
ber, substantially as shown in Figs. 1 and 3,

and connect at the opposite end of the bmlel 80

with a cross-head, d, which is preferably com-

mon toall the pipes extendmﬂ* under the boiler.

The said cross-head d’ connects with the bot-

tom of the boiler or lower part thereof, as
shown in Figs. 1 and 2, and receives the w ater
therefrom as 1t cucuhtes as hereinafter. de-
scribed. Below the said cross-head is amud-

drum or sediment-receptacle, e¢; but the fea-
tures thus deseribed are not in themselves
broadly new.

In the improved device I form the pipes d
of the series lying longitudinally beneath the
boiler after the fashion of spirals, the axis of
which lie horizontally and longitudinally be-
neath the boiler. By this construction I am g5
enabled to get a very large heating-surface
relatively upon the pipes d within said cham-
ber, so that the water flowing therethrough
has a greater opportunity to be formed mto
steam. The steam thus being made in larger oc
guantities, serves to drive the water, still in
a liquid form, through the pipes at a grea,tly-
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accelerated speed, so that the body of water |

within the boiler ¢ is changed more often and
heated with greater rapidity, and the heat
passing through the fire-chamber is more per-
fectly utilized. Atsuitable pointsin said pipe
d the same are jointed, as at f f/, a flange be-
1ng formed on cachsection of said pipes, adapt-
ed to be bolted together. Ry this construection
the spiral can be removed or separated from
the heads without disturbing the latter, thus
greatly facilitating the repairing operationson
the substitution of new generating-pipes for
those worn out by service., |
The spirals need not be of the exact form
shown in Fig. 4; nor need the spiral portion
of said pipes d be of one integral piece, as
shown therein, for I may, if I so desire, form
the spiral substantially as illustrated in Fig.
0, 1n which an individual spiral is shown to
be composed of four pieces coupled together,
the spiral thus being of an angular shape or
form, rather than the round form shown in
Fig. 3; nor do I wish to limit myself to the
number of spirals d* arranged in the series, as
only one may be employed, or more, although
for practical operationsin the ordinary range
of generators I prefer to use the four, as shown.
It will be noticed that by theimproved con-
struction the spirals form flues therethrough,
by means of which [ get a greater heating-
surface with the least obstruetions to the draft.
The sediment in passing down through the
pipe g from the boiler passes over an aperture
in the pipe ¢°, so that the sediment by its own
welght drops into the sediment-receptacle e,
and 1s thus prevented from forming a deposit,
crust, or scale within the boiler.
Having thus described the invention, what T
claim as new is—

389,503

1. The combination,with the boiler, of pipes 40

b, connected with the upper and forward part
of said boiler and descending therefrom at the
opposite sides of the boiler, heads ¢, each hav-
ing a series of pipes connected therewith, said
pipes being coiled, as at d* and extending
horizontally and longitudinally beneath said
boiler and connected with a common cross-
head, d’, and pipe ¢, connecting said head d’
with the lower part of the boiler at the rear

thereof, and a mud-drum or sediment-recep-

tacle, all said parts being arranged and com-
bined substantially as set forth.

- 2. Theimproved generator herein described,
combining thereina boiler, a, aseries of spirals,
d?, disposed horizontally and longitudinally
beneath the boiler and forming horizontal and
longitudinal flues thereunder within the fire-
chamber, pipes or conduits eonnecting the up-
per part of the boiler with said spirals, pipes

or conduits connecting the lower part of said
t boller with said spiralsand with a mud-drum,

and sald mud-drum, substantially as shown
and described.

3. Theimproved generator hereindescribed,
combining a boiler, a, pipe b, head ¢, a series
of pipes coiled, as at &*, and jointed, as at f [,
head d', connected to the bhoiler, and a mud-
drum, said parts being arranged and com-
bined substantially as and for the purposes
set forth.

In testimony that I claim the foregoing I

“have hereunto set my hand this 14th day of

January, 1888S. |
JOSEPH A. IENO.

Witnesses:
CHARLES H. PELL.
OsSCAR A. MICHEL.
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