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water or low-pressure steam circulating sys-

~ o. 871,235,

- UNITED STATES PATENT OFFICE.

JAMES E. PECK, OF SYRACUSE. NEW YORK.

HEATER.

Specification of Letters Patent.

Patented Nov. 19, 1907.

Application filed August 21,1905, Serial No. 276,090,

To all whom it may concern:
Be it known that I, James Ii. PrCK, of Syr-
acuse, in the county of Onondaga, 1n the

State of New York, have invented new and
useful Improvements in Ileaters, of which

the following, taken in connection with the

‘accompanying drawings, is a full, clear, and

exact description. |
This invention relates to improvements in
heaters, and refers more particularly to hot-

- tems, or to a combined steam and hot-water

“system in which a hot water circulation may
‘be maintained in one set of pipes or rachators,
15

and low-pressure steam in another part of the
system in & manner similar to that set forth

 in my Patent No. 789,231, May 9, 1905.

20

The essential objects, however, of my pres-

“ent invention are, first, to provide the heater

with a water-base composed of hollow sec-
tions arranged end to end in the form of a

 rectangular parsllelogram forming a part of

29

the combustion chamber and communicating

with each other so that the size of the fire-

box may be varied by simply adding or re-
moving one or more sections in the width or

length, or in both width and length of the

water-base; second, to provide each section

" with one or more upwardly projecting water

30

legs, and when more than one is used, to

"make one of them very much smaller in di-

ameter than the other, and to connect all the

~ gmaller ones to one distributing head, while

39

40

45

the larger water legs are connected to a sep-
arate cistributing head, whereby two sepa-
rate circulating systems can be maintained
from the same heater.

The third object is to connect the upper

ends of opposite water legs across the com-

bustion chamber by means of a conduit hav-

ing two or more intercommunicating pas-
‘sages, said conduits being spaced apart to

form intervening fire-passages so that the
upright water-legs and their communicating

conduits at the top are practically enveloped

in the products of combustion, the same be-

“ing true of the distributing heads previously

50

described. _ _ .
- A further object is to connect the upper |
ends of the smaller water legs with their re-

spective distributing heads by means of bent
pipes and to couple these pipes with their re-

~ spective water legs by means of right and

DO

left-hand couplings, in which one of the

threaded sockets is eccentric with relation to
- the other socket, so that by turning the coup-

of substantially

| gether by tie-rods —7

i ling one way the other end of the pipe may

be more accurately registered with 1ts open-
ing in the distributing head to which 1t 1s
adapted to be connected.

Other objects and uses will appear in the
following description.

In the drawings—Iigure 1 1s a top plan ot
my improved heater, the upper portion ot the
case or inclosing jackets being broken away

' to show the relative position of the mterior

water-legs, distributing heads and water
pipes. Figs. 2 and 3 are respectively trans-
verse and longitudinal vertical sectional
views of the heater seen in Fig. 1, taken re-
spectively on lines 2—2 and —3—3, Kig. 1.

Hig. 4 is a transverse vertical sectional view

through the water-base showing the smaller
upright water legs and distributing heads
and the bent pipes by which said water-legs
are connected to the respective heads. Fig.
51s a top plan of one of the water legs and the
circulating pipe leading from 1ts upper end
showing the eccentric right and left hand
coupling by which said water pipe 1s umted
to 1ts upright water leg. .

The water-base 1s made in the form of a
rectangular open frame forming within its
walls a portion of the combustion chamber
and consisting essentially of four corner sec-
tions —1— and any number of intermediate
sections —2—, all of which are hollow and
the same cross sectional
form and are arranged end to end to form the
rectangular open frame, previously de-
scribed. These several water-base sections

1-— and —2— are mounted 1n a horizontal
plane upon the top of a suitable rectangular
ash-box —3— directly above the grates

4— and communicate with each other
through suitable openings i their adjacent
or contiguous sides which are fitted upon and
held in place by connecting nipples —6
as best seen 1n Kig. 2. These nipples —6
are of ample size to allow rapid circulation of

]

the water through the several sections suc-

cessively which is provided with one or more
of the return flow conduits —5, of the hot
water circulating system.

[t will be observed upon references to
Figs. 2 and 3, and 4, that the communicating
openings between the several sections of each
side of the water-base are registered with
each other, and while the adjacent sections
are united to each other by the connecting
nipples —6—, they are further clamped to-
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nally and transversely through the alined
nipples —6— of each side of the water base,
as best seen in Figs. 2, 3, and 4, and the ends
of each tie-bolt are passed throucrh compara-
tively small apertures in the outer walls of
the corner-sections —1— and receive suit-
able nuts or washers —8—, Fig. 3, by which
the sections at each side of the water base
are firmly drawn together and upon the nip-
ples —6—, which are preferably tapering.
The top of each of the water-base sections

1— and —2—, except one or more at the
front, is provided with one or more threaded
openings —9
screwed the lower ends of an upright water
leg —11— of comparatively large diameter,
and a second upright water leﬂ 12— of
comparatively small diameter.

As best seen 1n Ifig. 1, only the front corner
sections —1— and 1ntermediate side sections

2— are equipped with small water legs
and these are arranged between the larger
water legs so that the large and small ones
alternate with each other along the sides of
the combustion chamber, from front to rear,

and together,
of the combustion chamber some distance

above the water-base.

It will be seen upon reference to Fig.
that each side of the water-base 1s prowded
with the same number, in this instance, four
of the larger upright Water—legs and that the
rear Intermediate section —2— 1s provided
with a plurality of, in this instance two, of
the larger water legs and 1n view of the sym—
metrical arrangement of these several water-
base sections and their tubular uprights, the
latter are directly opposite to each other at
opposite sides of the combustion chamber
and the upper ends of the larger water legs

of each pair are connected by a transverse

conduit —15— having two substantially
parallel transverse water-ways —16—, one
above the other and connected at the ends
and at the center by vertical ways —17—

and —18—, said conduit 15— having fire

passages —19— therethrough from front to
rear between the transverse passages —16—
and at opposite sides of the central passage
—18—. 1t will be seen that the lower ends
of the upright tubes or water-legs —11—
are reduced in diameter and that these re-
duced ends are threaded and screwed directly
into the top of each section.

The condmts 15, which are preferably
made of cast-iron have their opposite ends
connected to the upper ends of their respec-
tive heads by nipples —20-— havingright and
left-hand threads screwed into the ad_ acent,
ends of the upright water-legs —11-—-- and
conduit 15—, and therefore, there are a
series of these conduits traversing the com-
bustion chamber in parallel planes, one 1n ad-
vance of the other from front to rear corre-
sponding in number to the number of the

and —10— 1n which are

form the sides and rear

- 871,235

water legs on one side of the heater, thus
constituting a series of independent circu-

lating systems within the combustion cham-

ber, each system comprising opposite water- .

base sections and the water-legs —11— ris-
ing therefrom, through which the water rises
into the opposﬂ:e ends of the conduit —15—

and may circulate in either direction through
the passages —16— and —18—. These
several conduits —15— are connected cen-

trally at the top by right and left-hand
threaded nipples —21— to a comparatively
shallow, but broad distributing head —22—
which extends from front to rear of the heater
and constituting a steam dome when the de-
vice 1s used as a steam heater, said distribut-
mmg head being provided with one or more
Upwaraly projecting distributing pipes —23—
to be continued to any part of the building
to be heated.

One of the particular advantages of this
construction of heater is that the water legs
—11— are entirely enveloped in the products
of combustion and are free to expand ver-
tically independently of each other, thereby
obviating any hability of stmmmg OT Pro-
ducing leaks at the joints and that these
water Ief?s are connected 1n pairs by the con-

| duits 15— , thereby stiffening, in a measure,

the upper ends of each pair against lateral
strains and at the same time allowmw a Cer-
tain degree of flexability for the expansion
and contraction of these connected parts
without liability of opening the joints.
Furthermore, by connecting the water legs

In pairs by means of the conduits ——15—- -

and then connecting the conduits long itudi-

nally of the heater to the dlstrlbutmg head
—22— it is seen that the latter materially
stiffens the upright water-legs as well as the
connecting conduits 15— against longi-
tudinal strains. These elements constitute

7
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practically a umitary structure sugported _

wholly within the combustion chamber and
entirely surrounded by the products of com-
bustion and owing to the fact that the water-
conduits are eemparatwely shallow and
present a large heating area to the fire, 1t is
evident that the cold water will be qulckl}
heated and converted into steam with a
minimum consumption of fuel. Another
advantage of no less importance is the fact
that these water-lees —11—; conduits 15
and distributing head —22— are easily ac-
cessible for cleamﬂﬂ' and repairing, such

110

115

120

parts being easily and quickly assembled

and, being made up almost wholly of cast
iron it is evident that this boiler may be
manufactured at a minimum cost. |
The joints between the water-base sections
are usua]ly' filled 1in with fire cement to pre-
vent the escape of the products of combus-
tion between them, but owing to the fact
that these sections are comparatively shal-
low and that the lower ends of the water

125

130
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legs are elevated a slight distance above |
their top faces, the fire 1n the combustion
chamber is free to contact with the entive
inner surface of the water-base and may
5 also pass between the lower sides of the
water-legs and top faces of the water-base
sections. These several water-base sections
are provided with horizontal outwardly pro-
jecting flanges —24— forming practically a
10 continuous marginal flange around the upper
edge of the water base, and upon this flange
are supported an inner cast-iron shell —25
and an outer shell —26—, the inner shell
925 constituting an upright rectangular
15 baflle-plate or casing which entirely surrcunds |
‘the water-legs —11—, conduits —15— and
distributing head —22—, such ballle-plate
~or casing extending inwardly at the top In
which is formed a substantially central
20 opening —27— forming the only means
of escape for the products of combustion.
Tt is, therefore, clear that the products of
combustion are concentrated entirely within
the casing —25— and are caused to travel
o5 from the interior of the water-base upwardly
and laterallv in tortuous paths through the
entire height of the heater before they can
~ escape through the opening —27— which
1s above the distributing head —22—.
30 . The conduits —15—, which extend acrcss
the combustion chamber above the water
legs tend to retard the upward travel of the
products of combustion, thereby causing the
fire to impinge against and surround the
35 water legs, and at the same time during the
upward progress of the products of combus-
tion more or less pass through the openings
19— in the conduits —15—, thus coming
in contact with a large area contalning a
40 comparatively small volume of the water,
‘and as the products of combustion continue
to travel upwardly they encounter the further
regsistance of the distributing head —22—,
 which, being comparatively broad and shal-
45 low, lies directly across the outlet opening
— 26—, and therefore, the products of com-
bustion must practically envelop this dis-
tributing head before escaping through the
outlet —26—, thereby adding materially to.

steam, if desired. After passing through
the central outlet —27— in the top of the
casing —25— the products of combusti.n
“encounter the top of the jacket or casing
55 —926— and are thereby, deflected laterally
and  downwardly through an intervening
chamber or passage —27'— which entirely
surrounds the inner baffle casing —25— and
finally escapes at the lower rear side of the

60 casing—26— through a suitable outlet —28.—
The idea of inclosing a series of upright
‘water legs and their transverse connecting
conduits, as —15—, and distributing bhead
__99—in a baffle casing which has a singie

‘65 outlet opening centrally in the top above

the distributing head is believed to be en-
tirely new, and particularly when used in
connection with an additional jacket sur-
rounding the parts just mentioned and hav-
ine its outlet 1 the lower end of one side so

that the products of combustion are caused

to pass from the fire-box in tortuous paths
through the top of the baftle-casing and then

“downwardly around said baffle casing and

outwardly at the bottom of the outer jacket.
These . comparatively large upright- water
leas —11— and their connecting transverse
pipes or conduits —15—, together with the
distributing head —22— constitute a gen-
erator for one complete circulating system,
such as hot water, but in addition to this,
I have provided generating means for a sep-
arate circulating system which 1s designed
to be more rapid in its action for the purpose
of forcing steam or hot water to more ex-

70
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posed or remote parts of the building to be

heated. This separate generator Includes
the water-base sections —1— and —2

and a series of upright water legs 12— of
comparatively small diameter arranged be-
tween the larger water-legs —11— at the
sides of the combustion chamber and having
their lower ends screwed into and commu-
nicating with the sections —1— and —2—,
as best seen In Figs. 1, 3 and 4. These
smaller upright water legs —12— are sub-
stantially the same height as the larger wa-
ter legs —11— and the upper ends of these
smaller water legs —12— at one side of the
combustion chamber are connected by re-
turn bend pipes —30-— to a distributing
head —31—, while the upright water-legs
— 12— at the opposite side of the combus-
tion chamber are connected by return bend-
pipes —30— to a second steam distributing
head —31—, these distributing heads 31
and 31— being located at opposite sides of,

but in substantially the same. horizontal

plane as the main disiributing head —22—
and within the baflle-casing —25—.

In order to economize in the manufacture
of this heater and to reduce the number of
the joints as far as practicable, the return
bend-pipes —30— and 30— are made con-
tinuous, or in one piece, as best seen 1n Iig.
4, the loop formed by each return bend ex-
tending laterally across the combustion
chamber with one end turned downwardly
and the other end turned upwardly. The
down-turned end of each return bend pipe
30— and —30— 1s connected by a right
and left-hand threaded nipple —32—, but
the threaded socket for recerving the adja-
cent threaded end of the return bend pipe is
arranged eccentric with reference to the
threaded socket which receives the upper
threaded end of the pipe —12—, and 1 %e-
lieve that I am the first to provide a nipple

or coupling with right and left-hand threade
sockets, one of which 1s eccentric with refer-
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ence to the other, the object of which is to
enable the up-turned threaded ends of all
of the return bend pipes for one head, as
—31—, to be brought into the same straight

line by simply rotating the coupling —32—,

the action of which is best seen 1n Fig. 5.
The up-turned end of each of these return

bend pipes —30— and —30— is connected

by a right and left-hand threaded coupling
—33—, as best seenin Fig. 4, and in connect-

ing these pipes —30— and —30— with the

upright tubes —12— and heads —31—, the |

couplings are first screwed upon the upper
ends of the pipes —12— and adjacent ends
of their respective return pipes —30—,
both being drawn together by reason of the
right and lelt-hand threads in the coupling
—32—, atter which the couplings —32—
are rotated slightly, if necessary, to bring
the upturned ends of the bend pipes into the

-same straight line for connection with the
- head —31—,

whereupon these upturned
ends are readily attached to the heads —31—
by means of the nipples —33—.

KEach head —31— and the pipes —30—
and water-legs —12— connected thereto
constitute the generating parts of separate
circulating systems, the heads —31— being
provided with upflow pipes —34— which
may be extended to any part of the building,
(not shown). - L

The essential parts of the heater pre-
viously described are inclosed in an outer
jacket —35—, which, together with the ash-
box 1s supported on a suitable base 36.

The front of the casings 25, 26, and 35—
are cut away above the water-base to re-
celve a Irame —37— having a fuel inlet

- —38— and a clean-out opening —39—, the

fuel inlet being in the horizontal plane of the
is

above such plane and 1n line with the loops

or fire passages of the transverse conduits

—15— and —30— to facilitate the cleanin
and repairing of the interior parts. '
The water-base forms the fire-box and

practically the whole interior of the casing

25— forms the combustion chamber in-
closimg the water-legs —11— and 12—:
pipes 15— and 30, and heads —22— and 31.
The pipes —15— and —30— traverse the
combustion chamber from side to side above
the water - legs and the heads —22— and
—31— extend from front to rear above said
pipes which enter their heads from the un-
der side and constitute the only means of
support for their respective heads.

In action, the products of combustion rise
within and practically envelop all of the
water-legs by reason of their being spaced
apart from each other and from the water-
base, and then encounter the superimposed
pipes —15— and —30— which serve as
bafiles to split up such products and cause

them to traverse the entire area of the heater |

-y

ter passage of one of sald castings.

‘and a return flow
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in tortuous paths and to envelop the shallow
water channels whereby the water is caused
to quickly absorb a large part of the heat in a
comparatively short time.

By making the water base in sections and
connecting the water legs in the manner de-
scribed, the capacity or size of the boiler
may be increased by adding additional in-
termediate water-base sections —2— and
their water-legs, the ash-box and jackets be-
ing accordingly enlarged. |

What I claim is:

1. In a hot water heater, a water base
composed of hollow sections arranged side
by side and constituting a part of the com-
bustion chamber and having inter-commu-
nicating passages, a series of upright water
legs, each rising from one of the base sec-
tions, and separate hollow castings each con-
necting the upper end of one of the water
legs at one side of the combustion chamber
with the upper end of the opposite water leg
at the oppostte side of the combustion cham-.

70

79

80
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~ber, sald castings having fire passages there-

through. | | 90
2. In a heater, arectangular base composed
of hollow sections arranged side by side
forming a part of a combustion chamber and
having inter-communicating passages, means
for clamping said sections together, a return
tlow pipe leading to one of the sections, sepa-
rate upflow pipes leading from said section,
and separate one piece hollow castings con-
necting the upper end of the upflow pipes at

one side of the combustion chamber with

95

100

those at the opposite side of the combustion

chamber, -each of said castings being pro-
vided with transverse fire passages, and sepa-
rate upflow pipes each leading from the wa-
100
3. In a heater, a water base composed of
separate hollow sections arranged side by
side forming a part of a combustion chamber
and having inter-communicating water pas-
sages, tie bolts passed through said passages 110
for drawing the sections together, separate
comparatively large water legs rising from
sald sections, additional comparatively
small water legs rising from some of said
base sections at opposite sides of the com- 115
bustion chamber, and additional pipes lead-
ing from the upper ends of the smaller legs
laterally across the combustion chamber,
pipe leading to one of the
base sections. o 120
4. In a hot-water heater, a water base
composed of separate hollow sections form-
ing a combustion chamber and having inter-
communicating passages, means to clamp

the sections together, in combination with 125

- water-legs rising from said sections at oppo-

site sides of the combustion chamber, and
one plece hollow castings connecting the up-
per ends ol opposite legs across the combus-

tion chamber. 130
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5. In a hot-water heater, a water-base and
upright water-legs rising therefrom and form-
ing therewith a combustion chamber and

separate cross conduits each connecting the

upper end of one leg at one side with one of

the legs at the opposite side of said chamber.

10
“upper end of one leg at one side with one ol

158
ing a return flow opening, water-legs rising

20

6. In a hot-water heater, a water-base and

‘upright water-legs rising therefrom and form-
ing therewith a combustion chamber and

separate cross conduits each connecting the

the legs at the opposite side of said chamber,

therethrough.
7. In a hot-waterheater, a water-base hav-

each cross conduit having a fire passage |

from the water-base and forming therewith
a combustion-chamber, separate conduits
connecting the upper ends of the water-legs

‘at one side with those at the opposite side of

said chamber, and a distributing head con-
nected to each of said conduits and having

~an upflow pipe leading therefrom.

25

30

‘8. In a heater, a rectangular water-base
and water-legs rising therefrom and forming

“therewith a combustion chamber, a baflle-

casing surrounding the water-legs and hav-

ing an outlet in its top, and a second casing

surrounding the baffle-casing and forming an

intervening fire passage leading from said

outlet, said outer casing having an outlet
near its lower ends leading from said passage.
9. In a heater, a water base and a baffle

- casing rising therefrom and having an open-

39

ing in its top, a jacket surrounding said

baffle-casing and having an outlet near 1ts
bottom communicating with said opening, a
series of water-legs rising from the base with-

“in said casing, separate transverse concuits

"

connecting the legs at one side with those at
the opposite side of the water-base, and a
distributing head connected to the conduits,
the water-legs, conduits and head all being

below the outlet of and within the baffle-cas-

ing. _

10. In a heater of the class described, a
water base composed of sections arranged
side by side and having inter-communicating
passages, some of said sections at opposite
sides of the combustion chamber having a
plurality of water legs of different sizes rising
therefrom. N

11. In a heater of the class described, a

water-base and a series of water-legs rising

therefrom, in combination with pipes leading
upwardly and laterally from said legs, and
couplings therefor, each having eccentric
threaded sockets of right and left-hand pitch
whereby each pipe may be shifted a limited
distance laterally by the turning of the coup-
ling.

12. In a heater of the class described, a
water-base and a series of water-legs rising
therefrom, in combination with a distribut-
ing head, pipes leading from the upper ends
of the water legs into said head, and coup-
lings each having eccentric threaded sockets
uniting one end of each pipe to its water-leg,
whereby the turning of the coupling brings
the pipes into proper registration with their
openings in the head.

In witness whereof I have hereunto set my
hand this 12th day of August 1905.

JAMES E. PECK.

Witnesses:
H. E. CHASE,
MirtprED M. NOTT.
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