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To all whom it may concern: 
Be it known that I, N A T H A N I E L G R E E N E 

H E R R E S H O F F , a citizen of the United States, 
residing at Bristol, in the county of Bristol 

5 and State of Rhode Island, have invented a 
certain ne wand useful Improvement in Steam-
Boilers, of which the following is a specifica­
tion. 

The improvement is based on what is com-
io monly known as the " D u Temple" form of 

boiler. The fire-surface is presented mainly 
by small bent tubes whieh.extend in inclined 
directions to the right and left and downward 
from a central horizontal drum or cylindrical 

15 shell and connect to two smaller horizontal 
drums, one on each side. Two large pipes 
also extend outward and downward from the 
upper and central drum and connect also to 
the lower side drums. The water circulates 

20 actively, moving upward and inward through 
the small pipes, which are very efficiently 
heated by radiation from the fire below and 
also by the active circulation of the gaseous 
products of combustion among them. The 

25 steam separates from the water in the upper 
and central drum, and the water descends in 
the large inclined pipes, which are arranged at 
the back end, and flows forward in the side 
drums to rise again through the pipes, main-

30 taining an active circulation in this manner so 
long as the boiler is in operation. I have de­
vised important improvements in the details, 
one of the principal of which is the lowering of 
the grate or the elevation of the side drums, 

35 or both, so that the grate is considerably be­
low the lowest portions of the side drums and 
is allowed to extend out under such drums, 
thus giving a much more extended grate-sur­
face than is attained by the ordinary arrange-

40 ment,which places the grate upon a level with 
the centers of the side drums. I bevel the 
ash-pan at each side, corresponding approxi­
mately with the inclination of the adjacent 
portions of the yacht or steam vessel in which 

45 it is placed. I arrange the sheet-metal baffle-
plates near the innermost of the series of in­
clined pipes. I provide a depending pocket 
at the front of each of the side drums, with 
provisions for emptying the same as often as 

50 desired by blowing off. 
The accompanying drawings form a part of 

this specification and represent what I con­
sider the best means of carrying out the in­
vention. 

Figure 1 is a longitudinal central vertical 55 
section, and Fig. 2 is a cross - section on the 
line 2 2 in Fig. 1. 

Similar letters of reference indicate corre­
sponding parts in both the figures where they 
appear. 60 

I have shown in Fig. 2 the lower portion of 
the hull of a steam vessel in which the boiler 
is used. 

A is the upper and central drum; B B, the 
lower drums, one on each side, arranged par- 65 
allel with the upper drum A . 

C is the series of bent tubes which connect 
A and B on each side, and C C are the larger 
tubes, one on each side, which carry down the 
water and maintain the circulation. 70 

D is the grate, and E E are the thick and 
efficient fire-brick sides protecting the con­
siderable spaces intervening between the 
grate and the drums B. The bricks forming 
these sides E are supported on shelves F ' of 75 
metal extending inward from the casing F. 

G is the stack, performing its ordinary func­
tions, and G' the upper portion of the boiler-
casing, which may bo composed of thin sheet-
iron lined with non-conducting material E', 80 
of asbestos, mineral wool, or the like, secured 
by cement or by wire-netting and rivets or 
by both these means. 

I have shown the grate as formed by cylin­
drical bars supported at short intervals on 85 
efficient bearers D' , which are held upon 
angle-irons D 2 at the sides of the ash-pit H. 
These sides are beveled at an angle of about 
forty-five degrees, as shown. 

N N are baffle-plates extending downward 90 
about three-fourths of the distance from the 
upper drum A to the lower drum at each side. 
These plates are curved to correspond to the 
curvature of those tubes C which are imme­
diately adjacent thereto. They are arranged 95 
near the inner face or the series of tubes on 
each side. Two tiers or some other small 
number of tubes lie between them and the 
fire; but these are sufficient to defend the 
baffle-plates from the direct radiant heat 100 
from the fire. The greater proportion of the 
tubes in each series lie outside of the baffle-
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plates a n d abs t rac t tlie hea t from, the gases 
in their final upward flow to the s tack. P ro ­
vision is m a d e for act ive circulat ion of the 
water in all t he tubes . The innermost are 

5 easily accessible from the in ter ior of the fur­
nace for repai rs or replacement . 

The feed-pipe is a r ranged to in t roduce the 
feed-water a t t h e rear end of the d r u m A nea r 
the junc t ion of the descending pipe C . How-

10 ever the feed-water may be heated, i t is al­
ways cooler t h a n the general in ter ior of the 
boiler and tends to descend. The feed in­
t roduced a t th is point cont r ibu tes to the de­
scent of t h e dense wate r i n t h e pipes C , so 

15 t h a t i t is cer ta in to be thoroughly mingled 
wi th the general mass of water the re in before 
it is d is t r ibuted upward th rough the small 
pipes C, in which the change of the water into 
s team is mainly induced. I t is impor tan t t h a t 

20 the water be well u p to the t empera tu re be­
fore it enters any of the pipes C in order tha t 
it may commence to be changed into steam a t 
a low point in such pipe and t h u s cont r ibu te 
by its levi ty to the ac t iv i ty of the circulat ion. 

25 A capacious pocket B ' is bolted on the front 
end of each side d r u m B . I n the base of each 
pocket is a nozzle b', which m a y be valved 
and connected wi th a pipe (not shown) for 
conveying away mud and water. These pock-

30 ets form quie t places in wliich t h e solid mat­
te r in the water may accumula te . They should 
be blown out a t in tervals , depending on the 
qua l i ty of the water . 

I a t t ach importance to the baffle-plates N 1ST 
35 in the combinat ion because they afford a cheap 

a n d t ight ba r to the escape of the hot tes t gases 
from the top of the cent ra l space over the fire 
and allow very free passage for the escape near 
the base a t each side. 

40 Modifications may be made wi thout depar t ­
ing from the pr inciple or sacrificing the ad­
vantages of the invent ion. The gra te may be 
ex tended la tera l ly beyond t h e ord inary l ine 
far ther or less far t h a n shown. There may be 

45 more or less space t h a n shown for the thick­
ness of the s t r a t u m of b u r n i n g coals a n d for 
the circulat ion of the gases between the up ­
per surface of the g ra te and the lowest por­
t ions of the side d rums . 

50 I have shown two pipes th rough which the 
s team m a y b e t a k e n from the boiler, one, the 
horizontal p ipe J , ex tend ing a long wi thin t h e 
d r u m A, nea r the top, and perforated on the 

upper side. The other, J ' , is vert ical and is 
shown as t ak ing the s team ent i rely from one 55 
point . The s team may be t a k e n from either 
of these or from both . T h e ver t ical delivery 
J ' may connect wi th a horizontal p ipe perfo­
r a t ed similarly to J . Other detai ls may bo 
var ied within reasonable l imits. 60 

I do no t in th is p a t e n t claim the air-passages 
/ t h r o u g h the fire-brick walls which const i tu te 
the back and front of the boiler, nor the re­
cesses a t the mid- thickness of those br icks 
and channels connect ing therewi th receiving 65 
bolts F 2 , each ex tending ou tward th rough the 
outer casing G' and secured by n u t s F 3 F 4 , be­
cause they are claimed in a separa te pa t en t 
of even da te herewith . 

There may be th ree t iers of tubes C between 70 
each baffle-plate N and the fire ins tead of the 
two shown. Three may be preferable . 

I claim as my invent ion— 
1. In a steam-boiler, in combinat ion with a 

cent ra l d rum, side d rums a t a lower l eve l , and 75 
a set of w a t e r - t u b e s be tween said cent ra l 
d r u m a n d each of said side d r u m s , a fire-grate 
ex tended under said side d rums so as to ex­
pose the same to the fire-gases, a n d baffle-
plates a r ranged to concen t ra te ' the fire-gases 80 
a t the lower por t ions of said water- tubes , sub­
s tant ia l ly as described. 

2. In a steam-boiler, in combinat ion wi th a 
centra l dru m, side d r u m s a t a lower level, and 
a set of water - tubes between said cent ra l 85 
d r u m and each of said side d rums , a fire-grate 
extended u n d e r said side d r u m s so as to ex­
pose the same to the fire-gases, a n d baffle-
plates a r r anged between said water- tubes and 
ex tending downward from t h e said cent ra l 90 
d r u m so as to concent ra te the fire-gases a t the 
lower por t ions of said water - tubes while a t 
t he same t ime exposing said tubes to the fire-
gases pa r t ly Avithin the fire - chamber and 
par t ly wi thin t h e flues outs ide said baffle- 95 
pla tes , said flues hav ing the i r in takes a t the 
lower ends and their gas-discharge openings 
a t t h e uppe r ends thereof, subs tan t i a l ly as 
described. 

In tes t imony t h a t I claim the invent ion 100 
above set forth I affix my s igna ture in pres­
ence of two witnesses. 

NATHANIEL GEEEIs'E HER11ESH0FF. 
Wi tnes se s : 

C. W . Y O U N G , 
CHAS. B . E D W A R D S . 


