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To all, tw/?0?, it may concern: 
Be it known that I, JOHN HAM, a citizen of 

the United States, residing at Brooklyn, in 
the county of Kings and State of New York, 

5 have invented new and useful Improvements 
in Steam-Boilers, of which the following is a 
specification. 
This invention relates to a certain improve 

ment in steam-boilers as pointed out in the fol 
to lowing specification and claim, and illustrated 

in the accompanying drawings, in which 
Figure 1 represents a longitudinal vertical 

section in the plane ac ac, Fig. 2. Fig. 2 is a 
horizontal section in the plane , ), Fig. 1. 

In the drawings the letter A designates a 
metallic fire-box of a steam-boiler. 
B is the tube-sheet. 
C is the fire-door, and L is the fire-grate, 

Which consists of movable grate-bars, so that 
2c if these grate-bars are removed easy access 

can be had to the interior of the fire-box from 
below. 
D is a hollow diaphragm made of strong 

metallic plates and secured in the interior of 
25 the fire-box in an inclined position, as seen 

in Fig. 1 of the drawings, the area of said dia 
phragm being such that when the diaphragm 
is in the proper position a narrow space J is 
left between its sides and the inner walls of 

3o the fire-box, as seen in Fig.2. The diaphragm 
is held in the desired position by one or more 
pipes E above and by one or more pipes E 
below. The pipes E are bent and secured to 
the diaphragm by means of flanges e, and to 

35 the top of the fire-box by means of flangese', 
and they communicate with the interior of 
the diaphragm through openings a, and with 
the Water-space G above the fire-box through 
openings b. The pipes E are fastened to the 

4o diaphragm by flangese', and to the lower part 
of the tube-sheet B by flanges e, and they 
communicate with the interior of the dia 
phragm through openings a? and with the 
water-space F of the boiler through openings 

45 b'. Through the diaphragm extends a large 
flue H, which serves as a passage for the 

I5 

gases of combustion and which is made large 
enough to allow a workman to reach the flanges 
e' above, so that he can secure the same in po 
sition by means of screw-bolts. In addition 5o 
to the large flue H the diaphragm may also be 
rovided with a number of hollow stay-bolts I. 
It will be readily seen from this description 

that the diaphragm D forms a protection for 
the tube-sheet B, so that when the fire-door C 55 
is open the tube-sheet is not exposed to a cold 
draft, and, furthermore, the back-draft is pre 
vented from driving the flame out of the fire 
door. Furthermore, the heated gases of com 
bustion are free to pass all round the dia- 6o 
phragm, through the annular space J, and 
through its interior by means of the flue H, 
So that all parts of said diaphragm are uni 
formly heated and the danger of leakage from 
unequal expansionisavoided. It will also be 65 
noticed that the pipes E, which connect the 
diaphragm with the top of the tube-sheet, are 
S-shaped, and the pipes E, which connect the 
diaphragm to the lower portion of the tube 
sheet, are bent so that the same can accommo- 7 O 
date themselves to some extent to any un 
equal expansion or contraction to which they 
may be subjected. 
What I claim as new, and desire to secure 

by Letters Patent, is 
In a steam-boiler, the combination, with the 

metallic fire-box A, of the hollow diaphragm 
ID, arranged in relation to the fire-box to pro 
vide a narrow space which entirely surrounds 
the sides and ends of the diaphragm, the bent 8o 
pipes E. E., communicating with the interior 
of the diaphragm and with the water-spaces 
GF of the boiler, and the large flue H, through 
which accessis obtained for securing the pipes 
E in the fire-box, substantially as described. 85 
In testimony whereof I have hereunto set 

my hand in the presence of two subscribing 
Witnesses. 
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JOHN HAM. 
Witnesses: 

J. VAN SANTVOORD, 
W. HAUFF, 


