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To all whom it may concermn.:

Be it known that I, HAMPDEN HYDE, of
Rochester, in the county of Monroe,and State
of New York, have invented new and useful
Improvements in Heaters, of which the fol-
lowing, taken in connection with the accom-
panylng drawings, is a full, clear, and exact
description. |

My invention relatesto an improved heater,
and has for its object the production of a sim-
ple, effective, strong, and durable construc-

- tion which produces a maximum amount of
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- chamber having an exit-opening for discharg- |
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heat from a minimum amount of fuel; and to
this end my invention consists, essentiaily, in
a hollow water-containing shell, pipes project-
ing from the inner surface of sald shell, and
a combustion-box beneath the said pipes,
whereby the produets of combustion circulate
around the separate pipes in their upward
passage and impart their heat thereto for
heating the water.

The mventlon also consists in a central

ing air over the top of the combustion-box

and an inlet-opening for receiving air from
the outside.

The invention fmthe1more consists in a |

partition within the hollow shell for separat-

ing the up and down circulatory currents, in

a teed-water heater mounted upon the in-
wardly-projecting pipes, and in the detail con-
struection and arrangement of the parts, all as
hereinafter more partleula,rly descrlbed and

pointed out in the claims.

Indescribingthisinvention referen ceis had
to the accompanying drawings, forming a part
thereof, in which like letters 111(11{3&136 corre-

smndmw parts in all the views.

Figure 1 represents a longitudinal Vertwa,l
seetwn of my improved mventlon illustrat-
ingtherelative construction and arrangement
of its preferred form. Kig. 2 1S a horizontal
sectional view taken on lme v x, Fig, 1.

- The outer or inclosing shell A of my inven-

tion is of desirable form, size, and construc-

tion,and is provided with a cavity A’ of suit-

able size to contain the desired amount of

As preferably constructed, this qhellf the partition C of suitable size and preferably

A is formed of the separate plates ¢ and ¢’, of | arranged within the vertical plane of the

aforesaid downturned extremities b* of the

water.

suitable materialfoa

as thin as the requirement of strength Wlll

ford the desu ed strength
and rigidity. Theinner plate a”is prefer ablyr |

syl

!

allow,1n order to afford a minimum resistance

to the absorption of the heat by the water,

and is formed with its opposite extremities a? ¢

bent outwardly toward the outer shell ¢ and

“secured at said extremities by suitable rivets
or pther securing means a®.

In order to prowde dddmon al strength and
rigidity to the plates a

or rivets A% of suitable size md number, ar-

-ranged at desirable intervals around the pe-

riphery or body of my improved boiler.
Projecting from the inner surface of the

shell A are the heating-pipes B, preferably

arranged parallel with each other and extend-
ing transversely across the boiler. As best
seen 1n Kig. 2, by this arrangement of the
pipes they are caused to be of unequal length,
with the longer ones near the center of the
heater.

As bestseenin Flﬂ‘ 1 the pipes B are formed
of a series of small lenn*ths b’, arranged with
theupper and lower sect-ions enterin o the plate
o’ and the intervening sections joined thereto
and to each other by elbows 6% being thereby
formed info a series of U-shaped bends ar-
ranged edgewise in substantially horizontal
planes, one above the other.. 1f desired, how-
ever,these pipes may be formed of a continu-
ous piece bent into the illustrated or any
other suitable form. . As preferably con-
structed;these pipes I3, with the exception of
the coupling connecting their extremities to
the hollow shell, are disposed vertically with

| thelir opposite extremitiesone above the other

and with their loops within the vertical plane
of the next adjacent pipes.

As seen in the drawings, a suitable number
of the pipes B are formed with their extremi-
ties b° projecting beyond the outerface of the
shell o’ and provided with the downturned
ends 0* for discharging the heated water ata
pointin proximity totheoutershell a, whereby

aand a’, I use staJy' -bolts 60
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the circulation 1s greatly alded and acceler- g5

ated.

Inorder to further aid the cire ulatmn within
the hollow sliell A and prevent the friction of
the upward and downward currents, [ provide

pipes B, and with a'considerable space inter-
‘posed between the edge of said partition and
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the ad]aeent portion of the e‘;tl emities of the | horizontally in substantully parallel planes,

shell o.

D Jep1eseuts a suitable combustion box
having a suitable grate .

As seen in the dmu ings, the pipes B pro-
ject above the eombustion box D, and as the
said pipes are of great number the upwardly-
ascending I}mclucts of combustion are sub-

divided into minute currents, which circulate
around and between the several pipes, thus

affording great heating-surface and enabling
the temperature of the heated water to be
quickly raised and at a minimum cost of ex-
pense for fuel.

In order to further increase the eJﬁclency

of my heater and reduce to a minimum the

required amount of fuel, I provide the upper
chamber I, having at its lower extremity an
exit 7, dischar ging over the combustion-box,
and at its upper extremit}f an inlet-pipe f’,
leading from the outside air. It will thusbe
seen that outside air 1s drawn to the interior
of the heater and discharged directly overthe
combustion - box, thereby effecting perfeet

is a damper f*, the position of which may be
varied at will for regulating the amount of
the incoming air and governing the combus-
tion. - In order to produce the inward suction
of the air, it will be understood that the draft
through the chimney preponderates overthe
draft through the pipe f/, and thus prevents

outward passage of the products of combus-

tion through said pipe f’. It will, however,
be understood that when starting the com-

bustion in the heater it is advisable to shut

the damper f* until vigorous combustion
takes place or otherwise the air must be arti-

. ficially drawn inward through the pipe f’.
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In order 1o support this chamber F, I prefer
to provide the same with a shoulder f 5>, which

rests upon the pipes D.

Supported in the upper part of my heater
and preferably upon the pipes B is the feed-
water heater G, of suitable form, size, and
construction, and here shown as a coil of
pipe-haviug the inlet-pipe g and the outlet-
pipe ¢’, discharging at a suitable position into
the base of the hectter'

Upon reference to the drawi ings. and the

foregoing description it will be undelstood

that my invention is very simple in construc-
tion and operation, that the same may be read-

ily repaired, that a maximum amount of heat-.
ing-surface is afforded, and a minimaom

amount of fuel required.

I am aware of the Patent No. 111,298 of
Janunary 31,1871, to Ahrens and Kamman, in-

which a heater isshown having heating-pipes

on its interior with the eoils disposed in
‘substantially horizontal instead of wvertical
planes, and with the coils of-one pipe disposed _Whereby interlappingof the coils is prevented,

vertically above the coils of the other, where- | substantially as and for the purpose Speelﬁed

by they interlap one with the other; but I do
not herein claim such a construction.

a distinguishing feature of my invention is
the fact that the coils, which are disposed

Indeed,

extend vertically in substantially the same
plane without any interlapping of the coils.
In other words, the coils of one pipe are be-
tween the vertical plane of the next adja-
cent pipes. DBy this peculiar construction of
heater a very rapld circulation of the water
within the water-containing shell and pro-
jecting vertically - disposed pipes formed by
U-shaped colls is effected, which greatly en-
hances the efficiency of the heater. I am
aware that in steam-heaters coiled pipes have
been connected at one extremity to a dis-
tributer and at the other to a steam-drum,
and that in hot-water heaters a single spiral

"co1l has been mounted within an outer water-

containing shell with i1ts opposite extremities

connected thereto; but I do not herein wish
to c¢laim such a construction.
derstood, however, that my invention may be
varied from the described form and construe-
- tion, and hence I do not limit myself to the
precise detail, construction, and arrangement
. of the parts thereof.

combustion, and provided insaidinlet-pipe /" |

It will be un-

Having thus fully deseribed my mventlon

~what I claim as new, and desire to secure by
‘Letters Patent, is—

1. In a hea,ter the combination, with a hol-
low water-containing shell, of a series of sub-
stantially vertically-disposed pipes of unequal

‘area, one or more of said-pipes having each

of 1ts opposite extremities connected to said
shell at points one above the other, whereby
a natural quick cireculation of the Wd,tel 18 ef-
fected within the shell and pipe, said pipe be-
ing bent into substantially horizontally-dis-

posed U-shaped coils arranged edgewise and

mounted in planes one above the other, sub-
stantially as and for the purpose set forth.

2. In a heater,thecombination,with an outer

hollow rounding water-containing shell, of
three. or more substantmlly Veltlcally dis-
posed heating-pipes extending in substan-
tially pftmllel planes from the inner wall of
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said shell, one of said pipes being composed .

| of coils extendmﬂ* in. substa,ntmlly horizontal
| planes one above the. other, said coils being

disposed. between the. vertical planes of the
next adjacent pipes, substantially as and for
the purpose specified.

3. In a boiller, the combination, with a hol-
low. rounding water- containing shell of a se-

‘ries of substantlally veltlca,lly dlsposed heat-
1ing-pipes projecting in substantially
planes from the inner wall of the shell and
formed with a series of substantially verti-
cally -arranged loops extending inwardly in

parallel

subbtanhally horizontal planes, sald loops be-

Ing disposed.in planes one above the other,

w1th the loops of one pipe formed of ﬂreatel
length than the loops of another of said pipes,

4. In a- boﬂer the combination, with a hol-

low.shell, of ftwo or more Subst&nmally vertical-

ly-dlsposed heating-pipes, each having its ex-
tremities one above the other and connected
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to said hollow shell; and having the central |

portion thereot bent into a series of substan-
tially ver twally-dlsposed loops, one above the
other, extending in substantially a horizontal
pla,ne, Whereby interlapping of the loops 18

prevented, said loops of one of said pipes be-

ing of greater length than the loops of the
other substantlally as and for"the purpose set
forth.

5. In a boiler, the combination, with a hol-
low inclosing water-containing shell, of a pair
of oppositely-arranged pipes projecting from
the inner wall of the shell and formed with a
series of loops extending inwardly with a
space between the adjacent free extremities
of said loops,said loops being disposed hori-
zontally in substantially parallel planes and
vertically in substantially the same plane,
wherebyinterlapping of the coilsis prevented,
and in planes one above the other, substan-
tially as and for the purpose specified.

6. In a heater, the combination of a hollow
water-containing shell, a partition within said
shell for aiding the circulation, and a pipe
projecting from the interior of S&ld shell and
arranged with one extremity opening from
one side of said partition and the other pro-
jecting within the hollow shell toward its op-
posite wall to a pointon the other side of said
artition, substantially as and for the pur-
pose set forth
- 7. In a heater, the combination of a hoilow
water-containing shell, a partition within said
shell for aiding the circulation, a pipe pro-

jecting from the interior of said shell and ar- |

ranged with one extremity opening from one

side of said partition and the other project- |

ST | W]

ing within the hollow shell toward the oppo-
site wall to a point on the other side of said
partition, and other pipes of unequal length 40
projecting laterally from the interior of said
shell, substantially as and for the purpose
bpeclﬁed |

S. In a heater, the combination of ahollow
water contammﬂ* shell, pipes projecting later- 45
ally from the inner surface of said Shell, a
combustion-box below said projecting pipes,
a central chamber having an exit dlsch&rg-
ing into the combustlon-box an inlet for re-
ceiving outside air,and a shoulder provided so
on said central chamber and adapted to rest
upon the extremity of the adjacent laterally-
projecting pipes, substantially as and for the
purpose speclﬁed

9. In a boiler, the combination, with a hol- 55
low shell, of two or more heatmmplpes having
their ettremltws one above the otherand con-
nected to said hollow shell and having the
central portion thereof bentinto a series of
loops, one above the other, extending in sub- 6o
stantially a horizontal plane, with -the loops
of one of said pipes of greater length than
the loops of the other, and a feed- Wate1 heater
supported on said pipes, substantially as and
for the purpose set forth. |

In testimony whereof I have hereunto
signed my name, in the presence of two at-
testing witnesses, at Rochester,in the county
of Monroe, in the State of New York, this 2d
day of May, 1390.

HAMPDEN ‘HYDE.
Witnesses: |
CHARLES E. TO"\!ILINSON
ALBERT E. LYKE.
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