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To (?ZZ whom, it may conccrn; 
Be it known that I, CHARLES W; RUGG, of 

Can?bridge, iu the county of Middlesex and 
State of Massachusetts, have invcnted certain 
new and useful Improvements in Stea?n-Heat~ 
ing Apparatus,of which the following is a full, 
clear, and exact description. 
This invention relates to that class of steanr 

heating apparatus in which separate combus 
tion-chambers or ? re-boxes are e?nployed, hav 
ing con?munieation with each other, and each 
separately connected with the chi?nney or es 
Cape-?ne, and each of said 'conuections pro~ 
Vided with adam per, both prcferably connected 
and arranged to be opened and closed from one 
operati ng ?nechanis?n, so as to secure the clos~ 
ing of either da?nper on the opening of the 
other, and vice versa, and all so that the 
products of co?nbustion from either ?re-box 
or chaniber may be caused to pass into and 
through, and thus made to comminglc with, 
the products of co?nbustion in the other ?re 
box and thence to the chi?nney or flue common 
to both ?re-boxes. Apparatuses of this class 
are to be found shown and described in various 
Letters Patent of the United States heretofore 
issued, among theni, notably, the following: 
Letters Patent to Henry NVilkins, October 3, 
1S60,N0. 30,275; A. J. Bell and J., P. Friend, 
December 24, 1872, No; 134,?43; l). Arger 
bright and W. Alleuswo?'th,Ja1mary 25, 1875, 
No. 159,141; R. L. XValker, July 25, 1876 and 
July 11, 1882, Nos. ]80,178 and 260,8l(), to 
either or all of which reference is hereby had 
for a better understanding thereof. 
The present inventiou pertai ns,particularl y, 

to the arrangemcnt ot' the water apparatus, 
and its co?nbination with ?re-boxes or cou? 
bustion cha?nbers, of a coustruetiou, arrange 
ment, and operation, substantially such as de 
scribed; and its object is to obtaiu the most 
ef?cient results in the heating of water and 
generation of steam therefron? with the least 
possible e'xpenditurc of fuel, and to secure an 
active circulation ot` the water to iusure the 
most perfect combustion, and otherwise to 
render the apparatus serviceable_ and useful 
to the highest degree for the purposes stated. 
To this end the invention consists, in sub 

stance, in the disposition in, and so as to sur 

1 round, the walls of the upper portion, either 
one or both, (preferably both,) of such co?n 
bustion-chambers or ?re-boxes, preferably 
made of a don?e shape, and above the fuel or 
?re-chan?ber proper thercof, of a coil of pipe 
having its several coils separated from each 
other, so that the products of co?nbustion from 
the burning fuel. below can freely circulate 
about theni, and each coil between or at its 
upper and lower ends connected to a com?non 
closed :drum that is located in another and sep` 
arate chamber or co?npartn?ent having com 
munication, but by separate passages, each 
provided with a da?uper for opening and clos 
ing it, with the upper portion of each ot' said 
con?bustion-chambers and by a common pas 
sage with the chi?nney or ilue, said drum being 
suitably adapted for the eutrance of water 
thereto and for the escape of stean? therefron?, 
and all substantially as hereinafter described. 

In addition to the above,thisiuvention con« 
sists of a closed drum arranged within a closed 
chan?ber or con?partn?ent of suitable construc 
tion, which has communication with a chi?n 
ney or ?ue, and is adapted for water to be 
entered into and the steam to escape `froni it, 
and of a series of co?nbustion-chambers or 
?re-boxes, each preferably made of a _deme 
shape, arranged about and each at its upper 
portion, but by separate passages, each pro 
vided with a damper for opening and closing 
it, in communication with said drum-contain 
ing compartn?ent, and also adapted for co?u‹ 
n?unicatiou with each other in pairs, and so 
that the products of co?ubustion of either one 

' of the pairs of said soco?n?nuuicati ng co?nbus 
tion-chambers can pass into and through and 
'co?nmingle with the products of combustion 
of the other, and vice versa, iu eon?bination 
with a vertical coil of pipc located in the up 

both of said co?nbustion-chambers of each pair 
and above the fuel or ?re cha?nber proper 
thereof, and having its several coils separated 
'from each other, so that the products of co?n 
bustion f rom the burning fuel below can freely 
circulatc about them, and each of so-located 
coils between or at its upper and lower ends 
connected to the said closed drum, all substan 
tially as hereiuafter described. 
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In the aceompanying drawings, forming a 
part of this speci?cation, a steam-generating 
apparatus of the present improved Construc 
tion and combination of parts is illustrated. 
Figure lisasection crossing through the een 

ter of the drum-containing compartment and 
of a combustion-chamber or ?rc‹box on oppo 
site sides thereof, and an elevation of said 
drum, and of a coil in each of said ?re-boxes, 
both connected to said drum, and in other of 
the parts of the apparatus in vertical section or 
elevation, as the case may be, and as the same 
fully appears on inspection. Fig. 2 is a sec 
tion on a horizontal plane of the drum-contain 
ing compartment and of its drum, andof four 
eombustion-ehambers or ?re-boxes arranged 
in regular order around said drum-containing 
oompartment, and a plan view of the remain‹ 
der of the apparatus, and in which is located 
two more combustion~chambers or ?re~boxes 
following and in regular order,with its similar 
chambers shown in horizontal section, as afore 
said, and in other of the parts of the appara 
tus in horizontal section or plan view, as the 
case n?ay be and as the same fully appears on 
inspection. Fig. 3 is a vertical section on line 
3 3, Fig. 2. 

In the drawings, A Ag, B 132, and C 02 rep 
resent a series of vertical combustioncham 
bers or ?re-boxes arranged in regular order 
about a common central and vertical compart~ 
ment or chamber,D, which extends above them. 
Each combustion-chamber is of a cylindrical 
form and dome-shaped at its upper end or 
portion, E, and, again, each is provided with a 
feed-door, F, for fuel, a pit, G, for ashes, hav 
ing door H, and a ?re-grate, J, between the 
ash-pit G and 'feeddoor F, and otherwise each 
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bustion of fuck-such as coal-and in any of 
the well-known ways of eonstruction-as, for 
instance, as to its walls K, doors F and H, 
?re~grate J, íloor M to ash-pit, and the same 
is true as to the walls of the compartment D, 
about which the aforesaid several ?re-boxes or 
combustion-ehambers are arranged, and there- ' 
fore needing` no further description hei-ein, 
except as the same is necessary for a perfect 
understanding ofthe features ofthis invention. 
N is a vertical cylindrical and closed metal 

drum located in the compartment D, and 
standing and supported upon a base, O, rest 
ing on the ?oor P of said compartment. An 
open space is left around all parts ofthe drum, 
and the drum at its lower end, by a suitably~ 
attached pipe, l”, has communication with a 
water-supply, and at ils upper end by a suit 
ably-attached pipe, Q, with the apparatus, 
heating or otherwise, in which the steam 
generated from the apparatus of this inven 
tion, as will hereinafter appear, is to be used. 
The water-level of the drum N, as it is 

shown, is at E, Fig. 1. 
S is a Vertical coil of metal pipe located in 

the upper and dome portion, E, of each of the 
combustion-chambers or ?re-boxes A A?, B 

132, and O CZ, and of a shape vertieally and 
horizontally eorresponding to and surround 
ing said dome portion E. The coils of each 
coil S are separated from each other and i" rom 
the walls of the dome portion E of the eombus 
tion-chambcr, in which each coil S is placed. 
Each coil S is above the ?re or fuel part 
proper ot' its combustion-chamber, and which 
is at T; and, again, the upper and lower coil 
of each ol' the coils S is connected by horizon« 
tal extensions U and V, respectively, thcreof, 
with the drum N in the compartment D, and 
both of such connections, as shown, are below 
the water-level R oi' said drum; but the u pper 
connection may be on a level with or above the 
said water-level. The combustion~chambers 
at'oresaid have communication with each other 
in pairs, by means ol' an opening, XV, in the 
dividing-wall thereof, and these several open 
ings, of which there are three, in the arrange~ 
ment of said ehambers, as they are at present 
illustrated, are arranged in the same horizon 
tal plane, and in a plane below the lower end 
of the coil S, and at or about the 'fuel-level of 
each combustio?rcha?nber. I 

X is a passage leading from the upper end 
of such combustion-ehamber and entering 
into the upper end of the compartment D, con 
taining the drum N. Each pipe X has a 
damper, Y, arranged in the ordinary or in any 
suitable manner, to be operated from the out 
side to open and close the passage of its pipe; 
but, as shown in the drawings, these dampers 
are adapted in pairs correspondin g to the com 
bustion-chambers, as they are ad apted in pairs 
'for communication with each other, as al'ore 
said, to be operated from one common oper 
ating-rod, Z, joining the two and provided 
with a handle, D'i, suitably and Conveniently 
arranged, and so that in moving said red in 
one direction the damper connected to it, of 
one passage, will be opened, and the damper 
of the other passage closed, and in moviug it 
in the other and'opposite direction the (lamper 
which was before opened will be closed, and 
the other, which was before closed, will be 
opened. 

E2 is a passage leading 'from the bottom of 
the compartment D, containing the drum N. 
This passage is to be connected at F2 in any 
suitable manuer to a chimney or escape-?ne. 
(Not shown.) 
In an apparatus, such as has been above de 

scribed, embracing three pairs of combustion 
and communicating ehambers or ?re-boxes, A 
All, B Bi, and C Ci, arranged about and having 
a communication, each capable of being reg 
ulated by a damper, Y, with a common com~ 
partment, D, containing a drum, N, having 
water and steam eon'?munication l) and Q, and 
each provided with a coil, S, connected with 
said drum N, and eompartment D, connected 
with the chimney or ?ue, it is plain that with 
combustion going on in all of said eombus~ 
tion~chambers the products of each thereof on 
their waypto the chimney or eseape-?ue ?rst 
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circulate within and through their respective 
combustion-chambers about the eoils thereof, 
and from one to the other of each pair through 
their communicatingopening XV, according as 
the dampers of said so-eo?nmuuieating cham 
bers are adjusted, and then pass from the cou?~ 
bustiouchamber of each pair which is open 
to the compartmeut D, containing the dru?n 
N, into the upper portion of said compartment 
D, and thence downward about and around 
said drum N and out at the passage E2 in the 
,lower portion of said compartment to the 
chimney. Under this operation plainly the 
water within the separate coilsS and the 
drum N, common to and in communication 
with the?n all, necessaril y becomes heated, and, 
if the several ?res are properly run, generated 
into steam, and which has its escape at the 
steam-pipe Q, of the drum, to be utilized as 
intended, causing, as is plain, a cireulation of 
water from the water-supply connected at P 
through the drum 'N and eoils S, to take the 
place of the water so ?nade into steam, and the 
whole producing, under a proper operation 
and manipulation of the apparatus described, 
and a utilization of the co?nmunicating pairs 
of combustio?rchambers, in the manner of 
which combustiouchambcrs so connected are 
capable of being utilized, as is well known, a 
most active circulatiou of water through and 
generation from the water of steam in the 
eoils S and drum N, and in 'a most effective 
and economical mauner as to the amount of 
fuel required, and other respects. 

Results similar to those above stated, but 
varying, of course, in dcgree,~will be seeured by 
either a reduction 'from orincreasein the num 
ber of pairs of combustioueha?nbers con: 
structed and arranged and provided and com 
bined, as has been described, for the three 
pairs A Ag, B B?, C O2 of such chambers' 
Again, by giving the upper portion of each 
combuslion-chamber a deme shape, and ar 
ranging therein and adapting thereto a coil of 
water-circulating pipe, as has been described, 
plainly the ef?ciency of the apparatns is in‹ 
creased, for the reason that the heat and pro 
ducts of combustion are the better coneen~ 
trated about and around the separate coils of 
each coil S of pipe; but the dome may be 
dispeuscd with, and still secure good and ef 
fective results under the combination and ar 
'rangementof combustion-chambers in pairs 
communicating with each other, and with a 
com?non compartment having a water-drum 
connected with a coil, S, ot' water-pipe ar-` 
ranged in either or both of said chambers and 
otherwise, all as has been described. More 
or less eoils of pipe may be arranged in each 
combustio?rchamber, all, however, connected 
with the common drum N either directly or 
through each other. 
In my patent of August 19, 1884, No. 

303,(367, I have shown a grate and steam-heat 
ing devices consisting of two eoils with an 
annular water-heatingchamber between them, 

all arranged in a co??'?bustion-chamber and 
communieating with a reservoir in a separate 
chamber, through which the products oi'com› 
bustion are carried, I claim in this applica 
tion nothing shown and described in said Let 
ters Patent. , 

My present invention differs from the con 
struction shown in my above-named patent in 
co?nprising one or more pairs of intercom 
municating `combustion~chambers communi 
cating with a central compartment, which in 
closes a drum, only one coil being arranged in 
each combustion-chamber, and said eoils be 
ing in communication at both ends with the 
drum in the central co?npartment. ' 

In my former patent an intermediate cham 
ber islocated between the combustion-chamber 
and drum-chamber, and this intermediate 
cham'ber I have dispensed with by my present 
invention. I have also provided separate 
passages through which the intercomnmni~_ 
cating combnstionehambers can communicate 
direct with the drumcompartment or be shut 
off therefrom by means of dampers connected 
in pairs so arranged that when one is opened 
the other will be closed. This arrangemeut 
of directly intercommunicating combustion 
chambers, each of which also communicates 
by a separate passage with the d ru??rco?npart« 
ment, said passages being provided with 
dampers Operating as described, and each 
combustion-ehamber containing a single coil 
communicating at both ends with the central 
drum, enables the apparatus to be more readily 
controlled and e?`ects the most advantageous 
results in attaining a perfect combustion and 
inereased production of heat. 
Having thus described myinvention, what I 

claim, and desire to secure by Letters Patent, 
1s 

1. Iu combination, a pair of combustion 
cl?a?nbers, such as A A”, connnunieating with 
each other, and a coil or eoils, S, of water 
pipe, a con?partment, D, having a drum, N, 
with water and steam connections, and con 
nected to said coil or coils, separate passages 
X, each having a damper, Y, and connecting 
said co?nbustion-cl?ambers with said compart 
ment D, substant-ially as described, for the 
purpose speci?ed. 

2. In combination, a pair of combustion 
chambers, such as A Az, communicating with 
each other, and each of dome shape in its 
upper portion, a coil or coi1s,S, of waterpipe 
arranged in the deme of said chambers, a com 
partmeut, D, having a drum, N, with water 
and steam connections and connected to said 
coil or eoils, and separate passages X, each 
having a damper, Y, and conuectiug said com 
bustion-chambers with said compartment D, 
substantially as described, for the purpose 
speci?ed. e 

3. In combination, a series of pairs of com‹ 
bustion-chambers, such as A A'~', the members 
ofeach pair communicating with eachother and 
provided with a coil or eoils, S, of water-pipe, 
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a eo?npárbment?, D, having :1 drum, N, With ' In testi?nony whereof I have hereunto set; my 
water and steam connections and connected hand in the presence of two snbseribing w?t? 
to said eoil or eoils, and separate passages X, nesses. 
each having a damper, Y, and conneetíng said ' " CHARLES W. RUGG. 

5 eombustion-chíunbers with said eompartmenb “Titnessesz 
D, substantially as described, for the purpose ALBERT XV. BROWN, 
speci?ed. XVM. S. BELLOWS. 


