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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, 
residingat Bristol, in the county of Bristol and 

5 State of Rhode Island, have invented a certain 
neM' and useful Improvement in Steam-Boil­
ers, of which the following is a specification. 

My improvement relates to dry-steam sepa­
rators, and is intended for use in connection 

io with steam-boilers more especially designed 
for steam vessels of moderate size, as yachts 
and torpedo-boats, and I will describe it as 
thus applied; but it may be of service in many 
other situations. 

1 5 I provide for efficiently separating the un-
evaporated water from the steam and return­
ing it to the boiler at points below the water-
line, so that I can obtain practically dry 
steam from a boiler with a fire vigorously 

:io forced. 
I have illustrated my invention as applied 

to what is known as the " D u Tern pie "form of 
boiler, in which the fire-surface is presented 
mainly by tubes more or less bent and con-

25 necting three horizontal cylinders, shells, or 
drums, the middle one being the highest and 
largest, the tubes, properly bent, extending 
therefrom to the lower cylinders or drums on 
each side, respectively. 

30 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 central longitudinal vertical 
35 section, and Fig. 2 a transverse vertical sec­

tion on the line 2 2 in Fig. 1. Fig. 3 shows, 
on a larger scale, a partial section correspond­
ing to Fig. 2, but with the series of inclined 
deflectors in elevation not sectioned. The 

40 s team-pipe is also omitted to move clearly 
show the perforated conical screen. 

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

45 A' is a dome on the boiler shell or drum A, 
providing an elevated space, from which the 
steam is taken through an internal pipe J and 
connected in the obvious manner. The lib­
eral aperture obviously required in the upper 

50 portion of the cylindrical shell A to communi­

cate properly with the interior of the dome 
A' is of less diameter than the interior of the 
dome, but is much larger than the pipe J, 
which stands in the center. A continuous 
series of inclined deflectors P are mounted in 55 
the annular space thus provided, leaving a 
clear space above in which the steam ti'averses 
helically in consequence of the inclination 
which its several particles have received in 
passing the deflectors P below. 60 

K is a conical strainer or foraminous sheet 
of thin metal arranged within the dome, as 
clearly shown in Figs. 2 and 3, and L L are 
small pipes leading down from the space out­
side of such perforated conical screen and 65 
opening into the interior of the boiler-shell 
A at points below the water-line. 

When the boiler is in operation and steam 
is being taken away, it enters the pipe J at 
the top by traversing upward in the interior 70 
of the dome A'. A s it ascends in the dome 
it is deflected through the inclined passages 
and performs a helical movement. The cen­
trifugal force of the particles of water which 
may be very liberally mingled with the steam 75 
when the steam is generated rapidly by the fire 
on my extended grate causes such denser par­
ticles to be separated from the steam by being 
thrown against the conical screen. So soon 
as such water passes outward through this 80 
screen it is free to flow down in the quiet an­
gular space surrounding this screen, between 
it and the interior of the dome, and it soon 
flows down quietly through the pipes L L and 
mingles with the water in the boiler. 85 

It will be understood that my boiler may 
have all the ordinary appurtenances—cloth­
ing, safety-valves, gage-cocks, &c. 

There is an intimate relation between the 
parts in that the broad grate extending under 90 
the lower drums B B generates much steam 
therein, requiring a large amount of dense 
water flowing down the rear tubes C and 
sending up water so mingled with steam 
through the small tubes C, thus attaining un- 95 
usually rapid circulation with extraordinary 
efficiency, but delivering the steam unusually 
wet. My peculiarly compact and efficient 
means for separating completes the coopera­
tive combination. 100 
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I a t t a c h i m p o r t a n c e t o t h e e x t e n s i o n of t h e 
m a t e r i a l of t h e u p p e r d r u m A su f f i c i en t ly i n ­
w a r d w i t h i n t h e b a s e of t h e d o m e A ' t o c o n ­
s t i t u t e t h e b o t t o m of t h e a n n u l a r s p a c e e x t e -

5 r i o r t o t h e c o n i c a l f o r a m i n o u s s c r e e n K w i t h i n 
t h e d o m e , for t h e r e a s o n t h a t i t n o t o n l y c o n ­
s t i t u t e s a n eff ic ient s u p p o r t for s a i d s c r e e n 
a n d for t h e p i p e s L a n d t h e a n n u l a r s e r i e s of 
i n c l i n e d d e f l e c t o r s P , b u t a l s o b e c a u s e i t in -

1 0 c r e a s e s t h e s t r e n g t h of t h e d r u m A , c a u s i n g 
i t t o b e c o m e less w e a k e n e d t h a n i t w o u l d b e 
if t h e a p e r t u r e i n s a i d d r u m w e r e , a s in or­
d i n a r y b o i l e r s , t h e fu l l s ize of t h e b a s e of t h e 
d o m e . 

1 5 M o d i f i c a t i o n s m a y b e m a d e w i t h o u t d e p a r t ­
i n g f r o m t h e p r i n c i p l e or s a c r i f i c i n g t h e a d ­
v a n t a g e s of t h e i n v e n t i o n . I h a v e s h o w n t w o 
t u b e s L I, . O n e m a y suffice o r m o r e m a y b e 
u s e d . T h e y p e r f o r m t h e i m p o r t a n t f u n c t i o n 

20 of p r o v i d i n g a p a s s a g e t h r o u g h w h i c h t h e 
w a t e r s e p a r a t e d f r o m t h e s t e a m in t h e d o m e 
m a y q u i e t l y d e s c e n d a n d m i n g l e a g a i n w i t h 
t h e w a t e r i n t h e b o i l e r . T h e l o w e r e n d b e i n g 
b e l o w t h e l o w e s t w a t e r - l i n e of t h e b o i l e r 

25 a v o i d s a n y p o s s i b i l i t y t h a t s t e a m c a n r i se 
t h r o u g h t h a t p a s s a g e , a n d t h u s c r e a t e a s t e a m -
c u r r e n t in o p p o s i t i o n t o s u c h d e s c e n t . 

I d o n o t in t h i s p a t e n t c l a i m t h e b r o a d g r a t e 
i n a p l a n e b e l o w t h e s i d e d r u m s a n d e x t e n d -

30 i n g o u t w a r d u n d e r t h e s a m e , b e c a u s e s u c h is 
m a d e t h e s u b j e c t - m a t t e r of a s e p a r a t e a p p l i ­
c a t i o n for p a t e n t filed S e p t e m b e r 23 , 1897, 
S e r i a l X o . 053,2S7; n e i t h e r d o I c l a i m in 
t h i s p a t e n t t h e p e c u l i a r i t i e s of t h e f u r n a c c -

35 wa l l a n d t h e p r o v i s i o n s for p r e v e n t i n g b a c k 
d r a f t , s u c h b e i n g m a d e t h e s u b j e c t of a s e p a ­
r a t e a p p l i c a t i o n fo r p a t e n t filed J a n u a r y 11 , 
1898, S e r i a l N o . G G G , 3 0 7 . 

I c l a i m a s m y i n v e n t i o n — 
40 1. I n a d r y - s t e a m s e p a r a t o r , a d o m e o r in ­

c l o s i n g c a s i n g , a de f l ec to r l o c a t e d a t t h e b a s e 
t h e r e o f , p r e s e n t i n g a n i n c l i n e d p a s s a g e t o 
i m p a r t a h e l i c a l m o v e m e n t to t h e a s c e n d i n g 
c u r r e n t of s t e a m a n d l e a v i n g a c i r c u l a r c l e a r 

45 s p a c e a b o v e s a i d de f l ec to r , i n c o m b i n a t i o n 
w i t h a f o r a m i n o u s s c r e e n K , in t h e i n t e r i o r 
n e a r t h e p e r i p h e r y of t h e d o m e o r c a s i n g , a n d 
a g a i n s t , t h e i n n e r f a c e of w h i c h t h e s t e a m is 
w h i r l e d in c i r c u l a t i n g c o n t a c t , a l o w e r w a t e r -

50 d i s c h a r g e e x t e r n a l t o t h e s c r e e n , a n d a d r y -
s t e a m - e d u c t i o n p i p e l e a d i n g f rom t h e u p p e r 
p a r t of t h e d o m e o r c a s i n g , s u b s t a n t i a l l y a s 
h e r e i n spec i f i ed . 

2. I n a d r y - s t c a m s e p a r a t o r , a d o m e o r in -
55 c l o s i n g c a s i n g c l o s e d a t t h e t o p , a de f l ec to r 

l o c a t e d a t t h e b a s e t h e r e o f , p r e s e n t i n g a n in­
c l i n e d p a s s a g e t o i m p a r t a h e l i c a l m o v e m e n t 
to t h e a s c e n d i n g c u r r e n t of s t e a m a n d l e a v i n g 
a n a n n u l a r c l e a r s p a c e a b o v e s a i d de f l ec to r , 

60 in c o m b i n a t i o n w i t h a f o r a m i n o u s s c r e e n K 
e x t e n d i n g a r o u n d in t h e i n t e r i o r n e a r t h e pe ­
r i p h e r y , a l o w e r w a t e r - d i s c h a r g e e x t e r n a l t o 
t h e s c r e e n , a n d a d r y - s t c a m - e d u c t i o n p i p e 
l e a d i n g d o w n w a r d f r o m t h e u p p e r p a r t of t h e 

d o m e or c a s i n g in t h e a x i s t h e r e o f , s u b s t a u - 65 
t i a l l y a s h e r e i n spec i f i ed . 

3 . I n c o m b i n a t i o n w i t h a s t e a m - b o i l e r h a v -
i n g a w a t e r - s u r f a c e insu f f i c i en t for t h e p r o p e r 
d i s e n g a g e m e n t of t h e s t e a m , t h e d o m e A ' e x ­
t e n d i n g u p w a r d f rom t h e b o d y of t h e b o i l e r , 7 0 
t h e s t e a m - p i p e J e x t e n d i n g d o w n w a r d f r o m 
n e a r t h e t o p i n t h e c e n t e r of t h e d o m e , a fo­
r a m i n o u s s c r e e n K in t h e i n t e r i o r n e a r t h e p e ­
r i p h e r y of t h e d o m e l e a v i n g a n a n n u l a r s p a c e 
e x t e r i o r t h e r e t o , a p i p e L l e a d i n g d o w n w a r d 7 5 
f r o m s u c h e x t e r i o r s p a c e t o a p o i n t b e l o w t h e 
w a t e r - l e v e l i n t h e b o i l e r , a n d a s e r i e s of i n ­
c l i n e d d e f l e c t o r s P a r r a n g e d i n t h e b o t t o m of 
t h e a n n u l a r s p a c e b e t w e e n s u c h s c r e e n a n d 
t h e c e n t r a l p i p e l e a v i n g t h e u p p e r p o r t i o n of 8 0 
s u c h s p a c e c l e a r , a d a p t e d to i m p a r t a h e l i c a l 
m o t i o n t o a l a r g e q u a n t i t y of s t e a m a s c e n d i n g 
t h e r e t h r o u g h w h i l e r e q u i r i n g l i t t l e v e r t i c a l 
h e i g h t i n t h e s e r i e s , a l l a r r a n g e d for j o i n t o p ­
e r a t i o n s u b s t a n t i a l l y a s h e r e i n spec i f i ed . S5 

4. I n c o m b i n a t i o n w i t h a s t e a m - b o i l e r h a v ­
i n g a w a t e r - s u r f a c e i n su fficient fo r t h e p r o p e r 
d i s e n g a g e m e n t of t h e s t e a m , t h e d o m e A ' ex­
t e n d i n g u p w a r d f rom t h e b o d y of t h e b o i l e r , 
a p i p e J e x t e n d i n g d o w n w a r d i n t h e c e n t e r , 90 
t h e f o r a m i n o u s s c r e e n K in t h e i n t e r i o r n e a r 
t h e p e r i p h e r y of t h e d o m e , l e a v i n g a n a n n u ­
l a r s p a c e e x t e r i o r t h e r e t o , t h e p i p e L l e a d i n g 
d o w n w a r d f rom s u c h e x t e r i o r s p a c e t o a p o i n t 
b e l o w t h e w a t e r - l e v e l in t h e b o i l e r , a n d a s u b - 95 
s t a n t i a l l y a n n u l a r s e r i e s of i n c l i n e d def lec­
t o r s P a r r a n g e d in t h e b a s e of t h e d o m e be ­
t w e e n s u c h s c r e e n a n d t h e c e n t r a l p i p e , a d a p t ­
e d t o i m p a r t a h e l i c a l m o t i o n t o t h e s t e a m a s ­
c e n d i n g t h e r e t h r o u g h l e a v i n g a n u n o b s t r u c t - i c o 
e d s p a c e a b o v e s u c h d e f l e c t o r s in w h i c h t h e 
p a r t i c l e s of w a t e r m a y f r e e l y m o v e t a n g e n -
t i a l l y t o r e a c h t h e s c r e e n , a l l s u b s t a n t i a l l y a s 
h e r e i n spec i f i ed . 

0. I n a s t e a m - b o i l e r , a d o m e A ' c o v e r i n g a 1 0 5 
p o r t i o n of t h e d r u m o r b o d y A o u t s i d e of t h e 
a p e r t u r e for s u c h d o m e a n d a f o r a m i n o u s 
s c r e e n K e x t e n d i n g a r o u n d w i t h i n t h e d o m e 
a n d j o i n e d t o t h e b o d y a t t h e e d g e of t h e a p ­
e r t u r e , i n c o m b i n a t i o n w i t h a s e r i e s of i n c l i n e d 1 1 0 
d e f l e c t o r s P a r r a n g e d to c a u s e t h e s t e a m r i s i n g 
t h r o u g h i t t o t r a v e l h e l i c a l l y i n a c l e a r s p a c e 
a b o v e so t h a t t h e i n c l o s i n g f o r a m i n o u s s c r e e n 
s h a l l r e c e i v e t h e p a r t i c l e s of w a t e r a n d a l l o w 
t h e m to m o v e o u t w a r d t h r o u g h i t a n d d e s c e n d 1 1 5 
i n a q u i e t s p a c e o u t s i d e t he reo f , a n d o n e o r 
m o r e p i p e s L c o m m u n i c a t i n g b e t w e e n s u c h 
q u i e t s p a c e a n d a p o i n t in t h e b o d y or d r u m 
b e l o w t h e w a t e r - l i n e , s u c h p i p e s b e i n g s e t in 
t h e p o r t i o n of t h e b o i l e r - s h e l l w i t h i n t h e d o m e , 1 2 0 
a l l s u b s t a n t i a l l y a s h e r e i n spec i f i ed . 

I n t e s t i m o n y t h a t I c l a i m t h e i n v e n t i o n 
a b o v e s e t f o r t h I affix m y s i g n a t u r e i n p r e s ­
e n c e of t w o w i t n e s s e s . 

XATHAXIEIi GREENE IIERRESII01T. 
W i t n e s s e s : 
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