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UNITED STATES PATENT OFFICE. 
LOUIS K. PECK, OF SYRACUSE, NEW YORK, 

STEAM AND HOT-WATER HEATER. 

1,023,591. 

To all chom, it may concern: 
Be it known that I. Tou Is K. PECK, of 

Syracuse, in the county of Onondaga, in the 
State of New York, have invented new and 
useful Improvements in Steam and Hot 
Water Heates, of which the following, 
taken in connection with the accompanying 
drawings, is a full, clear, and exact descrip 
tion. 
This invention relates to certain improve 

ments in steal and hot water heater's colm 
prising a plurality of horizontal sections ar 
ranged end to end one upon the other and 
capped by a suitable dome or smoke cham 
ber having a damper for direct or indirect 
passage of the products of combustion to 
the smoke flue not shown. 
My main object is to produce a low priced 

combined steam and hot water heater capa 
ble of being installed at a comparatively 
small cost, anal in which some of the hori 
Zontal sections are duplicated so that the 
capacity of the boiler may be readily in 
creased or diminished by simply adding or 
reducing. the number of like sections. 
Another object is to construct and arrange 

the sections of the boiler in such manner that 
the cooler water which is admitted into the 
section surrounding the combustion cham 
ber is caused to flow progressively upwardly 
and radially to and from the center of the 
superposed sections through comparatively 
shallow channels staggered with each other 
and lying in the path of the upwardly es 
caping products of combustion, thereby pro 
ducing a rapid heating of the water or con 
version of such water into steam without 
seriously retarding its free circulation up 
wardly through the distributing pipes. In 
other words, one of the important objects 
of my invention is to construct each of the 
main water heating sections in the form of 
a wheel disposed horizontally and provided 
with a hollow rim and hollow hub, and hol 
low spokes connecting the hub with the rim, 
and to provide the hub with a horizontal 
partition dividing its interior into upper 
and lower compartments with which alter 
nate spokes communicate so that the up 
flowing water will pass first from the lower 
compartment of the hub directly to the hol 
low rim and thence backwardly through 
other spokes to the upper compartment 
where it continues to flow in the same man 
ner through a similar superposed section or 
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sections until it finally reaches the distrib 
uting drum where it is either converted into 
steam or allowed to circulate through the 
distributing pipes as may be desired. 
Other objects and uses relating to specific 

parts of the boiler will be brought out in the following description. 
In the drawings- Figures 1 and 2 are 

vertical sectional views of a horizontal sec 
tional boiler embodying the various features 
of my invention, said views being taken at 
right angles to each other, and one of the 
water sections in Fig. 1 being shown in ele 
vation. Figs. 3 and 4 are horizontal sec 
tional views taken respectively on lines 3-3 
and 4-4, Fig. 1. Fig. 5 is a transverse sec 
tional view through one of the spokes of one 
of the wheel sections. 
This boiler comprises a base section -1- 

an ash pit section -2-, a water base sec 
tion -3-, one or more intermediate water 
sections -4-, a steam drum or distributing 
section -5 -, and a top or smoke section 
-6-, the sections 1, 2, 3, 4 and 5 being 
preferably circular in top plan and of nearly 
the same diameter, although the ash pit sec 
tion -2- is somewhat flaring downwardly. 
The base section -1-, which is adapted 

to rest upon the floor or other available 
support, is provided with the usual annular 
flange -7- into which is fitted the lower 
end of the ash pit section -2-, the latter 
being provided with a suitable cleanout 
opening -8- and door -9- which may 
also serve as a draft door. 
The front and rear sides of the upper end 

of the ash pit section are provided with suit 
able bearings -9'-- which open at the top 
for receiving and supporting grate bars 
-10-, the latter having their front ends 
projecting through some distance beyond 
the front side of the ash pit section above 
the door opening -8- and are provided 
with angular extremities -11- adapted to 
be engaged by a suitable shaker. 
The water base -3- is fitted and rests 

upon the upper end of the ash pit section 
-2- and is provided with a central com 
bustion chamber -12- and a water cham 
ber -13- surrounding the combustion 
chamber. The front side of this water base 
is provided with a fuel inlet opening -14 
partitioned off from the water chamber 
-13- and provided with a suitable door 
-15-, said fuel opening -14- leading 
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to the combustion chamber and being dis 
posed substantially midway between the 
lower and upper ends of the water base. 
This water base is preferably made of cast 

5 iron and is provided at its upper end with 
a series of hollow radial spokes -1(5- - 
spaced equidistant apart around the axis of 
section - 3- and connected to a central hol 
low hub -17- to form a series of radial 

10 conduits leading from the chamber -13 
to the interior of the hub. The vertical 
depth of this hub is somewhat less than 
the vertical length of the outer ends of the 
spokes, which flare downwardly from the 

15 hub to permit a free upward and inward 
flow of the heated water from the chamber 
-13- to the interior of the hub -17-. 
as best seen in Figs. 1 and 2. Each of the 
spokes -16- is also flaring transversely 

20 and upwardly; that is, each spoke is of 
greater width at the top than at the bot 
tom so as to overhang more or less the 
intervening fire passages, as -18-, between 
the spokes, thereby causing the upwardly 

25 passing products of combustion to impinge 
against the sides, as well as the bottom, of 
the spokes. It is now clear that the bottom 
of the hub -17- and spokes -16- consti 
tute the crown sheet for the combustion 

80 chamber and that as the water is heated in 
the chamber -13- by radiation through 
the sides of the combustion chamber, such 
heated water is immediately deflected in 
wardly from all sides toward the center or 
into the hub –17- directly over the point 
of greatest heat in the combustion chamber 
where it is additionally and quickly heated 
to a high degree. 
The upper end of the hub - 17-is pro vided with a central opening into which is 

screwed an upflow pipe nipple — 19 - hav 
ing its upper end protruding some distance 
beyond the upper end of the hub -1-and 
upon which is screwed the lower end of the 
central hub of the superposed water section 
-4-. In Figs. 1 and 2 I have shown two 
of these water sections -4-, each being cir 
cular in top plan and comprising a hollow 
central hub - 20-, hollow spokes -21 
and -21'- radiating from the hub, and a 
hollow rim –22- connected to and com 
municating with the outer ends of the 
spokes. The interior of the hub-20-is 
divided substantially midway between its 
ends by a horizontal partition -23- into 
lower and upper compartments -24- and 
-25- so that each compartment is sub 
stantially one half of the vertical height of 
the rim –22-. The outer ends of the 
spokes -21- and -21'- are of substan 
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that the inner ends of the hollow spokes are 
of considerably less vertical height than the 
outer ends and said spokes, therefore, flare 
longitudinally and outwardly. One set of 
spokes, as -21-, which alternate with the 
other set, as — 21 — connect tlhe lower con 
partment -24- of the hul) --20- with the 
chamber, as -22 of the rim -22-, while 
the other set of spokes, as -21 connect 
the upper compartment -25 - with said 
chamber, so that the upflowing water from 
the water base -13-through the pipe con 
nection -19- is retarded in its further up 
flow through the humb — 20—— by the parti 
tion -23 — thereby causing such water to 
pass laterally and radially through the 
spokes -21- and into the hollow rim 
--22- and thence returning radially 
through the spokes -21'- to the upper 
compartment -25- above the partition 

As previously intinated, these 
Spokes are spaced some distance apart forn 
ing intervening fire passages -26-, said 
spokes -21- and -21'- flaring upwardly 
in transverse section, as shown in Fig. 5, 
so as to be wider at the top than at the hot 
tom, similar to the spokes ... 16- of the 
water base section -3-, thereby causing 
the heated products of combustion to im 
pinge against the sides as well as the bottom 
of such spokes. 

Both of the water sections or rings -4- 
are identical in construction but when two 
or more of these sections are used their 
spokes are arranged in staggered relation: 
i. e., the spokes of each superposed section 
are arranged directly over the fire passages 
between the spokes of the next lower sec 
tion, but in all of these rings the transverse 
width of the spokes is less than the trans 
verse width of the intervening fire passages. 
The meeting ends of the hubs of the seo 

tions --4-- are connected together by pipe 
nipples - 29- of substantially the same 
construction as the nipples -19– pre 
viously described, and it is clearly evident 
that as the heated water returns from the 
rim. 22- to the upper compartment 
—325— of the hub ——20——, such water con 
tinues, to flow upwardly through the central 
pipe nipple -29- and radial arms --21 
of the upper water section --4--, thence 
through the rim of said section and back 
radially to the upper compartment -25 
where it passes through a pipe nipple -30 
into a central hub -31- of the distribut 

This section 
-5 is fitted upon and secured by the nip 
ple ——30-— to the upper water section -----4——— 
and is provided with a hollow rim -32 - 
forming a water chamber -33- which is 
connected to the hub -31- by radial spokes 
—34-, as best seen in Fig. 3. The spokes 
-34- are, however, of substantially the 
same vertical width throughout their 
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lengths from the hub -31- to the rim 
-32- which allows the upper portion of 
the head to be used for a steam chamber if 
desired. This distributing head or section 
the underlying ring sections -4- so as to 
project radially some distance beyond the 
periphery of the water rings --4-- thereby 
enlarging the capacity of the hollow rim 
-32- except at the front and rear, the 
lower portion of the front of the rim -32 
being cut away and partitioned off from 
the superposed water chamber -33- to 
form a fire passage -35–- which communi 
cates with the fire passage between the 
spokes - 34- and extends some distance 
forwardly beyond the periphery of the 
water rings -4--. The rear portion of the 
hollow rim -32- is also partitioned off 
from the chamber --33- to form a fire and 
smoke passage -36- extending from top 
to bottom of the section -5-. 

Seated upon the upper end of the water 
base —3- is a radially projecting annular 
flange —37— of substantially the same di 
ameter as the distributing head or section 
–5–, and between the flange –37– and 
lower end of the head - 5- is interposed a 
metal jacket - 38- which surrounds the 
water rings --4-- some distance there from 
and forms a suitable smoke chamber -40 
closed at the bottom by the flange -37 
and communicating at its upper end with 
the smoke passages -35- and -36-, as 
best seen in Fig. 1. 
The cap or hood -6- is seated upon the 

apper end of the distributing head -5- 
and covers the upper ends of all the ad 
jacent fire passages, and, therefore, com 
municates with the passages -35- and 
-36-. A damper -41- is located in this 
cap -6- just at the rear of the fire pas 
sages between the spokes -34 - of the dis 
tributing head -5- and just in front of 
the fire passage -36-, and is, therefore. 
adapted, when closed, to cut off direct com 
munication between the upper ends of the 
smoke passages between the spokes of the 
several sections and main outlet, as -42-, thereby causing the products of combustion 
to pass forwardly and downwardly through 
the passage -35- and around the outside 
of the water rings --4- and thence rear 
wardly and upwardly and outwardly at the 
rear of the chamber, as shown by the arrows 
in Fig. 1. When the damper --41-is open 
for direct draft, the products of combustion 
may pass directly from the smoke passages 
between the spokes of the several water sec 
tions upwardly into the smoke cap -6- 
and thence rearwardly through the outlet 
- 42-, said chamber being usually opened 
when starting the fire. 
By providing the distributing head -5- 

with the indirect passage -35 - located as 

B 

described, it is evident that when the dam 
per -41-- is closed the products of colm 
bustion will pass upwardly through or with 
in the water rings and distributing head and 
then downwardly and around the outside 
of said water rings, thereby enveloping 
pratically the entire series of rings in the 
heated products of combustion and produc 
ing a rapid heating of the water or conver 
sion of such water into steam when steam 
heat is desired. The heated water or steam 
passes upwardly through suitable upflow 
pipes -44- and returns through somewhat 
smaller backflow pipes -45-, the object of 
making the return pipes smaller than the 
upflow pipes being to prevent excessive suc 
tion in the upflow pipes by the weight of the 
cooler return flow water, it being understood 
that the expansion of the upflow water is 
greater than that of the return flow. 
One of the most important advantages of 

this construction of boiler is that the heated 
products of combustion have a direct but 
short travel upwardly from the combustion 
chamber to the cap -i-, while the water 
travel is comparatively long from the base 
stion to the top section or distributing 
chamber, so that the heat is most excessive 
at the top or surrounding the upper dis 
tributing chamber, and when the chamber 
-41- is closed the heated products of con 
bustion are returned downwardly and 
around the Water rings before escaping 
through the smoke flue --42-. IBy thus 
establishing a comparatively short or direct 
upward passage of the fire or heated prod 
ucts of conibustion from the combustion 
chamber to the top of the boiler and passing 
the water back and forth from the center to 
the rim and return, the water passage is, 
therefore of considerable length and sur 
rounded by the upwardly passing heated 
products of combustion thereby producing 
an excessive heating of the top where the 
surface water is expanded or converted into 
steam more rapidly than would be the case 
if the excessive heat were concentrated at 
the lower water ring. 
What I claim is 
1. In a steam and hot water heater, a 

horizontally disposed water section compris 
ing a hollow central hub having a horizontal 
partition dividing the interior of the hub 
into lower and upper compartments, a hol 
low rim surrounding the hub some distance 
therefrom and having its interior of con 
siderably greater vertical depth than that of 
either of the compartments, a set of hollow 
spokes connecting the lower compartment 
with the interior of the rim, and an aidi 
tional set of similar hollow spokes connect 
ing the upper compartment with the inte 
rior of the same rim. 

2. In a steam or hot water heater, a hori 
Zontally disposed water section comprising 

70 

75 

85 

90 

95 

OO 

05 

LO 

115 

20 

25 

3 



5 

33 

25 

30 

40 

45 

60 

65 

a2 . 

a central hollow hub, a hollow circular rim 
concentric with and spaced apart some dis 
tance froIn the hub, said hub having a hori 
Zontal partition dividing its interior into 
lower and upper compartments each of less 
vertical depth than the interior of the rim. 
and hollow radial spokes connecting the lub 
and rinn, ali ernate spokes connecting the 
interior of the lower colpartment with the 
interior of the rim and the remaining spokes 
connecting the upper ("onunpa'tinent with the | 
interior of the same rim. 

3. In a steaun orº hot Water heate", a hori 
zontally disposed water ring comprising a 
central hollow hub having a horizontal par 
tition dividing its interior into lower and 
Ipper compartments, a hollow rim surround 
ing the huib sore distance tilherefrom, and outwardly flaring hollow spokes connecting 
the hill) and rim and spaced apart forming 
intervening fire passages, some of the spokes 
having their inner ends communicating 
with the lower compartment and the re 
1maining spokes la ving their iner ends 
communicating with the upper compart 
ment, the outer ends of the spokes being of 
greater vertical depth interiorly than he 
conuartment with which they are cón 
nected. 

4. In a stea un or lhot water heater, a honri 
zontally disposed water section comprising 

cet ra lhollow hub, a lhollow riu surround 
ing, and spaced sonne distance from, the hlub, 
a set of hollow spokes having their inler 
elds rediced in vertical depth and commu 
nicating with the interior of the lower end 
of the hub, and an additional set of hollow 
spokes alternating with the first nalined 
spokes and having their inner ends reduced 
in vertical depth and columlinicating with 
the interior of the upper portion of the hub, 
s; id spokes ha ving their outer ends comit 
nicating with the interior of the hollow 
rinn. 

5. In a steam or hot water heater, a hori 
zontally disposed water ring comprising a 
contral hollow hub, a hollow circular rim 
concentric with and spaced apart Some dis 
tance from ille hib, said rinn and hlub being 
of substantially the same vertical height, a 
partition substantially milway between the 
els of the hubo and dividing its interior 
into lower and upper compartments, sets of 
alternating hollow spokes having their outer 
ends of substantially the same vertical depth 
as the hollow rim and communicating with 
the interior thereof and their inner ends re 
duced in vertical depth, the inner ends of 
one set of spokes communicating with the 
lower compartment and the inner ends of 
the other set communicating with the upper 
compartment. 

(3. In a steam or hot water heater, a hori 
Zontally disposed water ring having a hol 
low hub and a hollow rim, and hollow radial 
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spokes connecting the interior of the lub 
with the interior of the rim, said spokes 
being wider at the top than at the bottom. 

7. In a steam or hot water heater, a 
water heating section comprising a central 
upright tubular hub having a transverse 
horizontal partition dividing it into upper 
and lower compartments, a hollow ring sur 
rounding the hub some distance apart there 
from, and of greater interior vertical depth 
than either of the compartments, a set of in 
Wardly tapering hollow spokes having their 
small ends connected to the lower compart 
nient and their larger ends connected to the 
rim, and a separate set of inwardly taper 
ing spokes having their Smaller ends con 
nected to the upper compartment and their 
larger ends connected to the rim. 

S. A steau or hot water heating section 
for boilers comprising a hollow hub, a hol 
low rim surrounding the hub, hollow spokes 
Connecting the rinn to the hub, and spaced 
apart forming intervening fire passages, 
a portion of the hollow rim at one side be 
ing of less vertical height than the remain 
ing portions of the rim forming a branch 
fire and smoke passage communicating with 
the adjacent vertical fire passage, said rim 
laving an extension formed with a sepa 
rate smoke passage, in combination with a 
'ap section covering the upper ends of the 
vertical suoke and fire passages, and means 
within the cap for cutting off direct com 
in linication between the branch fire passage 
and said separate vertical passage. 

9. In a steam or hot water heater, a water 
base having a central combustion chamber 
and a water chamber surrounding the coln 
bustion chamber, the upper end of said 
water base being provided with a central 
hollow hub closed at the bottom and Open 
at the top, and hollow radial spokes con 
necting the water chamber with the interior 
of the hib, said spokes being wider at the 
top than at the bottom and spaced apart 
forming intervening fire passages. 

10. In a steam or hot water heater, a 
base having a combustion chamber and a 
water chamber surrounding the combustion 
chamber and provided with a central tubul 
lar hlub closed at the bottom and open at 
the top, inwardly tapering hollow spokes 
connecting the water chamber to the interior 
of the hub, additional superposed tubular 
hubs connected to each other and to the 
lower hub, separate hollow rims, each sur 
rounding one of the additional hubs, par 
titions dividing the interiors of the addi 
tional hubs into lower and upper compart 
ments, inwardly tapering spokes connecting 
the outer rings to the lower compartments, 
additional invardly tapering spokes con 
necting the hollow rims to the tipper com 
partments, a steam drum having vertical 
fire passages communicating with the com 
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bustion chamber, said drum having a lateral branch passage communicating with one of 
the vertical passages, a separate vertical 
Smoke passage communicating with the 
branch passage around the outside of said 
hollow rims, a cap covering the upper ends 
of the vertical smoke passages, and means 
Within the cap for opening and closing di 
rect communication between the first named 
vertical smoke passage and the separate ver 
tical passage. 

11. In a boiler, a water ring comprising 
a hollow rim and a hollow hub of substan 
tially the same vertical depth as the rim, 
said hub having a horizontal partition divid 
ing it into upper and lower compartments, 
a series of hollow spokes connecting the 
lower coil partment to the rinn and a sepa 
rate series of hollow spokes connecting the 
upper compartment to said rim. 

12. In a boiler, in combination with a 
combustion clhamber, a water section dis 
posed horizontally above the combustion 
chamber, a hollow rim and a hollow hub, 
said hub having a horizontal partition divid 
ing it into lower and upper compartments, 
a series of hollow spokes connecting the 
lower compartment to the rim and grad 
tially increasing in vertical depth from the 
lub to the Said rim, and a separate series of 
la ollow spokes connecting the upper com 
partment to said rim and gradually increas 
ig in vertical depth from the hub to the 
I'III, 

13. In a boiler, a water ring comprising 
a hollow rim and a central hollow hub hav 

ing a horizontal partition dividing it into 
upper and lower compartments, a series of 
hollow spokes connecting the lower com 
partment to the rim and having their lower 
sides substantially horizontal and their up 
per sides inclined from the hub toward the 
rin, and a separate series of hollow spokes 
connecting the upper compartment to the 
run, and having their upper sides substan 
tially horizontal and their lower sides in 
clined upwardly from the rim toward the 
hub. 

14. In a boiler, a water base having a 
combustion chamber, a water ring resting 
upon said base and comprising a hollow rim 
and a central hollow hub of substantial 
the same vertical depth as the rim, said hul 
leing provided with a horizontal partition 
dividing it into upper and lower compart 
ments, a series of hollow spokes connecting 
tile lower compartment with the rim and 
gradually increasing in vertical depth from 
the hub toward said rim and a separate 
series of hollow spokes connecting the upper 
compartment with the rinn and gratiuually 
increasing in vertical depth from the hub 
toward the rim, col)nections between the 
lower compartment and the water base and 
an upflow nipple leading f)' ªm tille tupper 
compartment. 

In witness whereof I have hereunto set 
my hand this 8th day of June, 1909. 

LOUIS K. PECK. 
Witnesses: 

H. E. CHASE. 
J. M. HOES. 

Copies of this patent lnay be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.' 
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