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To all whom it may concern: 
Be i t known t h a t I , N A T H A N I E L G R E E N E 

I IERRESHOFF , a citizen of the Un i t ed States , 
res iding a t Bristol, in the county of Bristol a n d 

5 Sta te of Rhode Is land, have invented a cer­
ta in new and useful Improvemen t in Steam-
Boilers, of which the following is a specifica­
t ion. 

My improvement is in tended more espe-
io cially for use in wha t is known as the " D u 

T e m p l e " form of boiler, in which the fire-sur­
face is presented mainly by tubes more or 
less ben t aud connect ing three horizontal cyl­
inder s , t h e middle one be ing the highest , t he 

15 tubes , proper ly bent , ex tending therefrom to 
the lower cyl inders on each side, respectively. 
I have devised impor t an t improvements in 
the detai ls . 

My improvements a re in tended more espe-
2 0 cially for s team vessels of moderate size, as 

yach t s and torpedo-boats , and I will describe 
the invent ion as t h u s appl ied; b u t it may be 
of service iu m a n y other s i tuat ions . 

I provide bevel-corner br icks in the front 
25 and back walls of the furnace, which con­

venient ly and efficiently allow the admission 
of hea ted a ir iu small s t reams above the sur­
face of the b u r n i n g fuel. I provide also for 
rel iably locking together the several fire-

3 0 b r icks a n d the metal l ic cas ing a n d also for 
more efficiently p r even t ing a n y backilow of 
the gases from the boiler into the fire-room 
in case of the bur s t ing of a t ube or other simi­
lar accident . 

35 T h e accompanying drawings form a pa r t of 
this specification and represen t wha t I con­
sider the best means of car ry ing out the in­
vention. 

F igure .1 is a cent ra l longi tudina l vert ical 
4 0 section, and Fig. 2 a t ransverse vert ical sec­

tion on the line 2 2 in Fig. 1. The remain­
ing figures show port ions on a la rger scale. 
Fig . 3 is a ver t ical section of a por t ion of t h e 
front wall, and Fig. 4 is a view of one face 

4 5 thereof. 
Similar le t ters of reference indica te corre­

sponding par t s in all t he figures where they 
appear . 

A is the main cyl indrical d r u m or shell, of 
5 0 boiler-iron. 

B B are the two lower shells, one on each 
side, respect ively, C C the ben t t ubes ar­
ranged a long the sides of t h e furnace, a n d 
C ' t h e la rge incl ined t ubes a t t h e r ea r con­
nec t ing the shells , al l in the style long and 5 5 
favorably known in the D u Temple boiler. 

C a a re baffle-plates ex tending down from 
the cent ra l s h e i l a considerable d is tance j u s t 
exterior to the tubes . 

D is the gra te , ex tending across so far be- 6 0 
low the side shells B t h a t i ts edges a re di­
rect ly unde r t hem. 

E E are the fire-brick sides of the furnace , 
and F F the fire-brick walls a t t he front and 
rear of the furnace. 6 5 

F $ is the incl ined portion of the casing 
above, which conducts the products of com­
bus t ion to t h e s t ack G. 

I I is t he th in shell of the ash-pit , and I I I 
a re the movable p a n s there in . T h e sides of 70 
t he ash-pi t a re of two thicknesses and in­
clined, as shown. 

T h e walls F a re formed each wi th an iron 
shell F ' on the outer face a n d a wall of fire­
br ick on t h e inner face, wi th a con t inuous 75 
space between, i na in t a inedby giving a proper 
l eng th to the holding-bolts . T h e lower por­
tion of th is space is in free communicat ion 
with the ash-pi t . T h e br icks in the wall a re 
beveled, so t h a t there are a t the corner June- 8 0 
t ions t r i angu la r passages / , leading qui te 
th rough the b r ick portion of the wall from 
the connected air-space to the inter ior of t h e 
furnace . W h e n , as usua l , a par t ia l vacuum 
obtains above the fire-bed in the furnace, 85 
s t reams of fresh a i r will be d rawn in th rough 
the small passages thus provided. If ab lower 
is employed a n d a pressure above t h a t of the 
a tmosphere obta ins in the ash-pit , t he same 
is felt in the connected space between the 9 0 
br ick wall and the cont inuous outer she l lo f 
meta l F ' , so t h a t sti l l more fresh a i r unde r 
pressure will en te r t h rough the small pas­
sages and supply oxygen proper ly d i s t r ibu ted 
to b u r n t h e gases i n t h e furnace . 9 5 

F 2 a r e t h e holding-bolts . T h e y lie wi th 
their heads received in r e c e s s e s / ' in t h e mid-
th ickness of the br icks a n d wi th the i r oppo­
site ends ex tend ing ou t across t h e air-space 
and fitting in corresponding holes in t h e meta l 1 0 0 
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shell, ad jus ted a n d secured by n u t s F 3 F 1 . 
The br icks may be molded or pressed with the 
proper recesses for the heads of these bol ts in 
the mid-thickness and with the proper chan-

S nels ex tending from the head-recess th rough 
the port ion of the th ickness of the br ick re­
quired to reach the outer face; b u t in case 
the br icks are not so formed it is b u t little 
labor to cut recesses by o rd inary tools. In 

1 0 case the fire-bricks are cemented together 
wi th fire-clay the bolts a re inserted while the 
mater ia l is plast ic , and they inay be thus 
t ight ly matched. Ordinar i ly no such mor ta r 
is required. My invent ion in the absence 

15 thereof allows a sl ight yielding of the wall, 
which is an advan tage on shipboard or in a n y 
case where the boiler or i ts ad jacen t pa r t s 
may be requi red to spr ing or yield. The 
metal shell F ' may be of sheet-iron or low 

2 0 steel, giving grea t s t rength with bu t l i t t le 
th ickness and affording efficient and slightly-
elastic su pport to the br ick port ion of the wall. 

M is the feed-pipe, receiving water in the 
ordinary manne r from the p u m p (not shown) 

25 and del ivering it in the lower port ion of the 
upper d rum. M' is an auxi l ia ry feed-pipe 
correspondingly located on the opposite side. 

My boiler is adap ted to serve e i ther wi th 
n a t u r a l draft or with a blower. The el'fi-

3 0 cienc}' of this style of boiler allows the hea t 
generated in a large gra te to be utilized in 
the space immedia te ly over it. This is a 
great advan tage in swift s team vessels; bu t 
there is increased l iabil i ty of the gases to be 

3 5 dr iven downward through the fire and out 
th rough the ash-pi t in emergencies. I pro­
vide a t the front of the ash-pi t a l ight self-
ac t ing damper Q, t u r n i n g on a l ight axis a t 
q and of arched form. Whi l e the draf t is 

4 0 flowing properly th is l ight a rched damper is 
held up to the horizontal position, being re­
ceived in a recess provided between tho axis 
q and the gra te , the cu r ren t of a i r benea th 
keeping it well open, as shown in dot ted lines 

45 in Fig. 1, so t ha t it offers no appreciable ob­
s t ruct ion to the air . W h e n through a sud­
den fai lure of any par t , as the bu r s t ing of a 
tube , there is a l iabil i ty of a backflow of the 
gases th rough the ash-pi t into the fire-room, 

5 0 t he back cu r ren t shu t s th is damper . The 
curved form enables a l ight damper to re­
sist a s t rong back pressure be t t e r than the 
usua l flat form of damper . 

I t will be understood t ha t my boiler may 
55 have all the ord inary appur t enances , cloth­

ing, safety-valves, gage-cocks, <fcc-
Modifications may be made wi thout depar t ­

ing from the principle or sacrificing the ad­
vantages of the invent ion. 

I do not in this p a t e n t claim the broad 6 0 
gra te in a p lane below the side d r u m s a n d ex­
tend ing outward under the same,because such 
is made the subjec t -mat te r of a separa te ap­
plication for p a t e n t filed September 2S, 1807, 
Serial No. 053,287. Ne i the r do I claim in th is 65 
pa ten t the provisions for conduc t ing away 
the steam in a dry condition, such being made 
the subject of a separa te appl icat ion forpa t -
entfiled September 2S,lS97,Serial No. 053,2SS, 
of which th is present is a division. 70 

I claim as my invent ion— 
1. In a steam-boiler hav iug a cent ra l d rum 

A and lower side d rums T> with connections 
C C , the front and rear walls F containing 
fire-bricks hav ing the i r corners beveled, in 75 
combinat ion with an exterior shell of metal 
F ' and wi th a cont inuous in termedia te air­
space in free communicat ion wi th the ash­
pit, a r ranged to serve subs tan t ia l ly as herein 
specified. So 

2. In a steam-boiler hav ing a cent ra l d rum 
A and lower side d rums B, with connections 
C C , the front and rear walls F conta in ing 
fire-bricks provided with recesses / ' in their 
mid- thickness , in combinat ion with an exte- 85 
rior shell F ' o f metal held a t a l i t t le dis tance 
outside of such br icks , bolts F 2 hav ing their 
heads and the adjacent port ions of the shanks 
recessed into the br icks of the wall, and their 
opposite ends ad jus tab ly secured in the me- 9 0 
t ab ic shell, and ad jus t ing-nuts F 3 , F 1 , all ar­
ranged to serve subs tant ia l ly as herein speci­
fied. 

3. In a steam-boiler furnace a br ick wall 
F hav ingbr i cks formed and matched together 95 
so as to provide air-spaces / a t the angles, a 
cont inuous metal l ic shell F ' exter ior to such 
wall, and s t and ing a t a sufficient dis tance 
therefrom to provide an in te rmedia te air­
space connect ing the several ape r tu res in tho 1 0 3 
br ick wall with the ash-pit , a series of hold­
ing-bolts F 2 hav ing their heads and adja­
cent port ions engaged with the br ick wall and 
their opposite ends engaged with the metall ic 
shell, and ad jus t ing-nuts F : i , F ' , all combined 105 
and ar ranged to serve subs tan t ia l ly as herein 
specified. 

4. In a steam-boiler ash-pit , t he damper Q, 
of arched form adapted to automat ica l ly open 
by the incoming air and assume a horizontal n o 
position within a recess provided, and close 
and resist archwise any back pressure of the 
gases, combined and a r ranged to serve sub­
s tant ia l ly as herein specified. 

NATHANIEL GREENE IIEKUESIIOIT. 
Witnesses : 

K. K. II . D E WOI .K, 
C. W . Y O U N G . 


