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Be it known that I, ATMER B. THOMAS, of 

'West Randolph, in the county of Orange and 
State of VermOnt, have in wented a new and 
useful Improvement in Steam-Generators; and 
I do hereby declare that the following is a full, 
clear, and exact deScription of the same. 
My invention relateS to Steam-generators; and 

the object of the imwention is to prowide a gem 
erator, either for use as a horizontal or wertical 
boiler, Which Will generate and keep the steam 
up With a muinimum amount of fuel. 
The Sec0nd 0bject is to prowide Such a.con 

Struction ' and arrangement of partS that all 
heat from the fire and from the Steaum-genera 
tor immediately about the fire will be utilized 
and raome Wasted. · 
The third Object is to heat the main portions 

of the Water in the boiler · by paSSing steam 
through pipeS contained within the water and 
by the condenSation of the steam within , the 
Said pipeS. '' 
The imwention consists, primarily, of a fire 

box hawing a Water-chamber Surrounding the 
Same, a Water-chamber' abowe the fire-box in 
connection with the Water-Space around the 
Same, a SerieS of pipeS or coilSconnecting With 
the Second Water-chamber and adapted to re 
ceive the Steam therefrom, and a water-space 
Surrounding the Said coils of pipes, the Water 
therein being heated by the Steam and the con 
denSation of the Same contained Within the 
coil or coils. • | · 

'The invention further consists of a fine-box 
hawing a holloWor tubular grate, a Water-Space 
Surrounding Saidbox, connectionS between Said 
water-space , and the tubular grate, whereby 
the water is heated by the fire resting upon 
the grate, and connectionS betWeen the Water 
Space and the main boiler. · 

Further, the imwention consistS of a fire-box, 
a, . Water - chamber Surrounding the Same, a 
Smoke-chamber ab0We the Same in connection 
with a Series of flueS around the periphery of 
the main boiler for carrying Off the productS 
of combustion, a Water - chamber abowe the 
Smoke-chamber hawing pipe-g0nnectionS With 
the water-Space Surrounding the fire-box, a 
coil of pipes above the Second Water-chamber 
for receiving the Steam, and a Water-chamber 
Surrounding the coil Of pipeS and Surrounding 
the flueS. ~ 

Finally, the inwention consists in the details 
of construction, all aS herein Set forth. 

In the drawings, Figure 1 representS a front 
elevation of the boiler arranged wertically, with 

! a portion of its outer Shell broken away to 
Show the interior thereof. Fig. 2 is a section 
On line a? a? of Rig. 1. ShoWing the upper plate 
of the Supplemental Water-chamber, one por 
tion of it being broken away to Show its cor 
rugated bottom, the Side flueS being also shown 
in this figure. ^ R'ig. 8 is a horizontal Section 
of the fire-chamber and the W*ater-chamber 
around the Same, with pipe-connections to the 
upper water-chamberS, the Section being taken 
on line a%' a%', 'F'ig. 1. F'igS. 4 and 5 represent 
the tubular grate, one being a modification. 
Fig. 6 is a Sectional wieW of the regulator for 
feeding the Water to the generator. 

In the drawingS, the fire Ghamber is repre 
reSented at A. It haS the ordinary fire-door, 
K, and door IL, for the remowal of ashes, &c. 
Extending around itS immer periphery, Within 
a Short distance of the Wall thereof, is a metal 
casing, IE, which I have shoWn corrugated, aS 
this presentS the most heating-Surface. Be 
tWeen this casing and the periphery a cham 
ber, G, is formed, Which is in connection with 
the Water - Supply, as hereimafter described. 
AS the Walls of this chamber are directly ex 
posed to the full action of the heat within the 
fire-chamber, it Will be obWiouS that the gen 
eration of Steam at this point is a matter of 
wery few moments, eSpecially in wiew of the 
fact that, by reason of the diameter of the 
ehamber, only a thin Sheet of Water is pre 
Sented to the action of the heat within the 
chamber. In order to still further accelerate 
the generation of Steam, I have made the grate 
of tuabular Sections, aS Sh0Wn in F'igS. 4 and 5, 
and connect them by meanS of pipes b b with 
the Water-Space G. 
In H'ig. 4. I have ShOWn the grate as com 

p0Sed of horizontal tubeS connected at their 
ends by hollow Segmental ringS F', with · pipes 
running from theSe ringSt0 the Outside, being 
Suitably connected by elb0WS With the Water 
Space G. ~ ?x 

In Rig. 5, instead ' of the . Short Sections of 
tubeS, I haWe Sh0Wn the grate comp0Sed of a 
center part hawing Suitable Supporting-arms, · 
I, with a tubing, h, coiled around the center' 
part, With the tWo ends of the tube hawing con 
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nection With the Water-Space by Suitable pipes. I and this walwe regulates, by meanS of the riS 
'ThuS it Will be Seem that the fire restS directly 
upon a grate which ConstituteS in itSelf a Wa 
ter-chamber, and this is in direct connection 
with the Water-chamber Sturrounding the fire. 

I hawe show m in Fig. 1 the boiler aS being 
enlarged in diameter above the fire-chamber 
and With au inclined body portion extending 
down to and connected with the part 13. At; 
the bottom of the enlarged portion of the 
boiler I prOwide a diaphragm, ?), which may 
be corrugated, aS ShOWn in B'ig. 2, So aS to prO 
wide the greatest amount of Serwice. The 
heat from the clhamber B and the products of 
combustion rising against thiS diaphragm are 
deflected to the SideS of the chamber of the 
main boiler B', around the periphery of which 
are aru'anged flueS d, arranged a Suitable dis 
tance apart. TheSe flueS connect at their up 
per ends with a Smoke-chamber which is in 
connection With the chimumey. In the bottom 
of the main boiler B', I arrange a Water Space 
or chamber,:/i, the bottom of Which is formed 
by the diaphragIm ?), or the chamber may be 
formed entire and inSerted. PipeS (t' at inter 
w:als extend from the Water-chamber around 
the fire-box through the Smoke-chamber 0 into 
the water-chamber.7, Which iS filled with Water 
to a suitable height When the fire is started. 
Above this chamber a coil Or coils of pipe, d', 
is or are arranged, extending upWard in any de 
sirable manner to the top of the main boiler 
above the water-line. This coil or coils is in 
commection With the chamber.7, and ar0und the 
chamber.7, the coil Or coilS, and the flueS (t, a 
water-space iS formed, which constituteS the 
main boiler. By this conStruction it; will be 
Seen that the water' around the fire•box will be 
generated into Steam wery quickly, and will 
paSS up into the chamber.7 and through the 
coils of pipes, thuS heating the Water around 
the coils not Only in the aScent through the 
coils as steam, but after it has been condensed, 
thus imparting much more of itS heat to the 
Water Surrounding the coils than if the Steam 
weredirectly forced into the body of the water, 
as has beera heretOfore done. The Water in the 
main boiler,?alSo, is heated by contact with the 
top and SideS of the chamber.7 and by contact 
With the flueS (t by the paSSage of the products 
of combustion through the Same. In Fig. 1?' 
pipe H iS ShoWn aS communicating With the 
water-Space G, for Supplying Said Space With 
Water. This pipe is connected With a regu 
|lator Secured to the Side of the boiler and in 
connection with the chamber.7 and with the 
main boiler B', from Which the Water is taken 
to Supply the generator. 
In Fig. 6 I hawe Slu0Wn a detail of this regu 

lator, which conSistS of a chamber hawing a 
pipe-connection, Ml, With the chamber.7, with 
the float ???, in the regulator-chamber adapted 
to rise and fall With the rise and fall of the Wa 
ter in the chamber.7. The walwe-Stem of this 
float is connected by meanS of a lewer With a 
walwe, e, controlling the Supply to the pipe H, | 

ing and falling of the float, the floW of Water 
through the pipe H to the Water-space around 
the fire-box. The Supply of Water iS draW p 
through pipe.f from the upper boiler. A mut 
on the float-stem may be adjusted to permit 
the fd0at to Open the walwe 0r cl0Se it at ally 
determined height of the . Water in chamber 7. 
Ordinary or suitable gageS for both the up 

per and lower chamberS Will of c0urSe be 
prowided, as shoWm in the draWimgS. 
While I hawe shown the imwention aS ap 

plied to a wertical boiler, I desire it understood 
that I do not limit mySelf in this reSpect, nor 
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to the details of construction, aS theSe may be . 
w:aried materially without departing from the 
Spirit of my invention. 
The Steam-exit pipe iS Shown at é', and the 

feed-Water Supply at c'. 
I claim as my invention--- 
1. In a Steam-generator, a fire-chalmber, a 

Water-space formed betWeen the Walls there- ' 
of, an independent Water - chamber located 
in the main boiler, a coil or coils of pipe ex 
tending through Said Water-chanaber, and an 
intermediate chamber in connection With the 
water - Space around the fire - chamber and 
With the coil or coils in the main boiler, 
Whereby the steam and Water of condenSation 
passing through Said pipeS Will giwe out all 
their heat to the water in the boiler and gen 
erate steam therein quickly and economically, 
Substantially as described. 

2. In a steam-generator, a fire-chamber, a, 
water-space Surrounding the Same, a Second 
water-chamber abowe the first and in connec 
tion therewith, and a Coil or coilS extending 
from Said Second Water-chamber through the 
water-Space of the main boiler to above the 
water-line thereof, Substantially as described. 

8. In a, Steam-generator, a fire-chamber, a 
water-Space Surrounding the Same, a Smoke 
chamber immediately abowe the fire-chamber, 
a, main boiler hawing flueS around itS periph 
ery in connection With the Smoke - Space, a 
closed Water-chamber above the Smoke-cham 
ber and in commection With the Water-cham 
ber around the fire, a, third Water-chamber 
above the closed chamber, and a Steam-coil in 
connection. With the clOSed chamber extend 
ing through the water-Space of the main boil• 
er, SubStantially aS deScribed. 

4. In a Steam-generator, a fire-chamber, a) 
water-Space Surrounding the Same, a tubular 
grate in connection with the water-Space, a, 
closed Water-chamber in commection with the 
chamber around the fire and the flues in the 
main boiler fo1' the products of combustion, 
and the coil or c0ilS connected with the closed 
Water-chamber and extending through the 
Water-Space of the main boiler B', Substantially 
aS described. 

5. In a Steam-generator, a fire-chamber, a, 
Water-Space Surrounding the Same, a closed Wa 
ter-chamber, and the main boiler prowided With 
coil or coils of.pipeS within the Same, in com 
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nection With the closed chamber, combined In testimony whereof I have signed my name 
with an automatic regulator connected with | | to this Specification in the presence of tWO Sub- to 
the cloSed chamber and With the Water-Space of || Scribing WitmeSSeS. 
the main boiler, and adapted to regulate the 

5 feed of Water to the Water-Space around the ATLMER B. TEHOMIAS, 
fire-box from the main boiler by the height of || WitmeSSes: 
the Water Within the closed chamber, Substan- JOSEPH D. DENISON, 
tially as described. ?x W. S. CURTIS. 


