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to all whom it mu?tly concern. 
Be it known that I, GEORGE EYELYN HALL, 

of the city, county, and State of New York, have 

Applicatin filed April 19, 1884. (No model.) . 

great violence. At such a moment the water 
is unusually disturbed, which also facilitates 

perheated water will burst into steam with 

invented a liew and Improved Means for l’re. the disengagement of additional steam. The 55 
-5 venting Boiler-Explosions, of which the fol- great volune of steam thus set at liberty acts 

lowing is a specification, reference being had with a force entirely beyond that which the 
to the accompanying drawings, furning a part boiler is calculated to withstand, and as a 
thereof. - censequence a terrific explosion ensues. The 
Wher the temperature of any lituid is raised result would be the same whether the press- 6C 

io to a certain point, it boils or passes off in a ure upon the superheated water had been re 
state of vapor, and the temperature of the lic moved by exhaustion or condensation of the 
uid remains constant until the whole is va. steam. Thus, if a large body of cold water be 
porized. This temperature varies with the delivered into a boiler when the engine which 
character of the liquid, and also with the receives its steal from the boiler is at rest, 65 

15 pressure of the atmosphere, or, as in steam- or if the engine be stopped immediately after 
boilers or other closed vessels, with the press- the boiler has been filled and then suddenly 
ure of the vapor on the surface of the liquid. started, the concussive action of the steam 
-Water, under the normal pressure of the above, described and the agitated or violent. 
mosphere boils at 212 Fahrenheit. Under a hotion of the water within the boiler will sud- 7o 

derily bring to the surface and project into the 
temperature of 307 Fahrenheit is required 
to make it boil; under one hundred and 
twenty pounds, 350 Fahrenheit, and so on, 
every increase of pressure requiring a conse 

pressure of sixty pounds to the square inch, a steam-space and steani a large quantity of 
water considerably below the temperature of 
the water previously in the boiler, and con 
densation will as suddenly take plage, catas 75. 

quent increase of temperature to maintain the ing an explosion in the manner already ex 
boiling-point. It is a well-known fact that if plained. In case of extremely low water, or 
the pressure on the surface of a highly-heated by reason of an unusual motion of the boiler-as 
liquid-such as water containedia a steam-by the pitching of a ship-if gold water be in 
boiler or other closed vesse--is from any causejected into the steam-space, a like condensa 
removed the water will no longer remain in tion of the steam will occiar, producing a simi 
the form of water, but all or a large propor- lar result. When the boiler is steaming to 
tion of it will be instantly converted into its fill capacity, the heat applied to the outer 
steam. The expansive or acting force of the surface of the shell or to the inner surface of 
steam so produced will depend, upon the vol- the several flues or tubes, or, in general, to the 
ume of water present, its teiperature, and heated surface and transmitted to the water, 
the amount of pressure which has been re- 'generates steam so rapidly along those sur 
moved. Very many conditions occur in prac-. faces and , causes it to rise in such torrents 
tice which act to lessen or decrease the press- through the water above that the presence of 
ure acting on the surface of the water in the bubbles of steam and the active motion there 

4o boiler. The naost common way is by opening of lifts the water above its ordinary level, and 
the throttle or safety valve and allowing the if the throttle-opening is large the water will 
steam to pass off freely. Now, if the flew of rise in a cone-shaped mass under that open 
steam which is moving with great velocity being, and is often carried to the cylinder of a 
suddenly stopped by closing either the throt steam-engine, giving what is known as 'Wet 95 

45 the or the safety valve, a very powerful back: stealan.' a 
thrust or percussion is transmitted through . The majority of boilers, when doing their 
and by the steam upon the body of the steam best, will throw up particles of water into the 
within tie boiler, tending to compress it, not steaun-space in the violent ebuilition which 
upon the surface of the water, but upon it.- accompanies a disengagement of steam. Any ICO 

5o self, and thereby removing the pressure from sudden climinution in the pressure on the sur 
the surface of the water. As a result, the st- face of the water results in a generation of 
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steam not only along the several heating-sur 
faces, but also throughout its mass, which 
tends to increase the percussive effect of the 
great mass of steam and water thus thrown 

5 Violently against the interior of the shell, the 
force of which is sufficient to produce a rup 
ture and the consequent explosion. When 
working under ordinary conditions, the inte 
rior of the shell is subject to a constant ham 

IO mering action, which occurs by the fluctua 
tions in pressure, due to the intermittent relief 
of pressure by induction of steam into the cyl 
inder of the steam-engine. At the commence 
ment of each stroke the steam-valveis opened, 

I5 and the steam flows from the boiler by an ap 
propriate pipe into the cylinder of the engine. 
When the stroke is partially completed, the 
valve closes, and no more steam is lysed during 
the balance of the stroke. Thus the pressure 

2O in the steam-space of the boiler is alternately 
- lowered and raised, and is accompanied by a 
similar raising and lowering of the mass of 
water. The percussive action thus described 
tends to strain and weaken the shell of the 

25 boiler, often giving rise to cracks, seams, and 
leakage. 
Myinvention, which is based upon the theory 

above set forth, relates and has for its object, 
to preveat the sudden changes in the pressure 

go to which the water in the boiler is subjected 
under the various exigencies of practice, and 
thus prevents, steam-boiler explosions. 

It consists of certain details of construction, 
as hereinafter more fully set forth, by which 

35 one or more barriers of metal or other suitable 
material are interposed in the path of the steam 
in its passage from the surface of the water to 
the steam-space, or from the steam-space to the 

... point where it is to be applied, each barrier 
4o having a large number of openings or perfora 

tions of sufficient aggregate area to allow the 
steam to flow into the steam-space or from the 
boiler with the requisite freedom, and so ar 
ranged as to check the back-thrust or percus 

45 sion of the steam, and thus preventfluctuationis 
in the pressure acting on the surface of the wa 
ter in the boiler. . By means of the large num 
ber of perforations or openings in the inter 

- posed barriers the force is distributed, or 
5o broken. up, and the steam included between 

the barriers acts in the manner of steam-cush 
ions. The position of the barriers, which are 
preferably sodesigned that the sum of the areas 
shall be equal to or slightly greater than the 

55 area of the pipe or combined areas of pipes by 
which the steam leaves the boiler, is prefera 
bly arranged in such a manner that there shall 
be considerable steam-space between each, and 

- thus the back-thrust-or percussive force, which 
6o in ordinary boilers acts with such tremendous 

force, is, by means of the interposed barriers, 
gradually weakened from one to the other, so 
that before reaching the surface of the water 

above described, and which tend to produce 
uneven and varying pressures in the boiler, 
and at the same time the construction adopted 
allows the ordinary arrangement and action 
of the safety-valve subject to the maximum 
pressure. . 

My invention also relates to the means en 
ployed for insuring that the feed-water sup 
plied to the boiler shall be always delivered at 
its lower portion and out of possible contact 
with the steam-spaces and stean; and it eon 
sists in providing a longitudinally-arranged 
pipe or pipes bent upon itself or themselves, 
to form parallel arms, one of which arms, is 
perforated with a large number of small holes, 
or is provided with a large number of jet-pipes 
arranged in or along the under surface of the 
sparallel arm, the distribution of the holes or 
jets being such that the larger number are lo 
cated immediately over that portion of the bot 
ton plates of the boiler which are immedi 
ately over or which act as the roof of the fire 
box. By this means I am enabled, first, to 
partially heat the feed-water by its passage 9o 
through the non-perforated arm, and to insure 
a uniform distribution throughout the water 
in the boiler, and thus render the presence of 
any large body of cold water in the boiler in 
possible. This arrangement also enables me 95 
to keep the lower surface of the boiler, free 
from deposits or incrustations which usually 
form thereon, and are compacted by the con 
sequent hammering or percussive action, as 
previously described, the action of the jets 
of water being to wash the lower surface of the 
boiler, and to stir up and distribute any earthy 
deposits which may form thereon. It also acts 
to increase the circulation of the water, and 
the earthy matter will either be kept in solu - Io 
tion or deposited by the upward flow of the 
water - and steam on the sides or upper part 
of the shell, where it can do no harm. 
If the accompanying drawings, forming a 

part of this specification, similar letters of ref. 
erence indicate like parts, in which--.. 

Figure 1 is a central longitudinal section. 
Fig. 2 is a cross-section on the linea: a of Fig. 
1. Fig. 3 is a view, partially, in horizontal 
section, of the tube for supplying the feed 
water. Y - 

In the drawings are shown one for an or em 
bodiment of my, invention, in-which A repre 
sents a steam-boiler, which niay be of any ap 
proved design, and provided with fice-flues B 
B. C C C are tubes or pipes arranged paral. 
lel to each other, and provided with openings 
or perforations. D, which may be of any num 
ber, and are preferably so arranged and de 
signed that the aggregate area of the openings I 2 
shall be equal to or slightly greater than the 
area of the pipe or opening through which the 
steam is conveyed frona the boiler. The tubes 
C are each closed at one end, the said closed . 

I 

I 2 

in the boiler the percussive or compressing ef. end resting upon proper supports, bolted or 13 
65 fect will be entirely destroyed. This arrange- otherwise attached to the end of the boiler. 
ament will eliminate many of the objections, as The tubes are in no wise attached to said sup 
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port, mirely resting thereon, so as to allow a 
certain longitudinal motion, due to their ex 
asion and contraction. The other end of 

('ach tube is connected to a hollow casting, E, 
or nultiple elbow attached to the upper shell 
of the boiler, and which connects by a circular 
opening made in the shell with a tube-shaped 
inner drum, F. arranged on the top thereof, 
the said drum being provided with the open 
ings or perforations G, as shown in the draw 
ings. 

I is the done, to one sile of which is at 
faciled the exit or steam pipe I, correspond 
ing in its internal diameter to the orifice made 
in the side of the donne. 
J J are the barrier-plates, having the perfo 

rations K ther-in, an interposel between the 
d) tale and the exit-pipe, and arranged between 
the lengths of the exit-pipe at previously-de 
tlininel distan's, 

I, is the feed-pipe, formed of the two tubes 
M. M', arranged longitudinally along the lower 
portion of the boiler and parallel to each oth 
er, and joined together at one end to form a 
continuous sinuous passage. The tube M is 
attached to the end of the boiler, so as to be 
brought in contact with the pipe from the 
source of water-supply. The point where the 
tubes are joined together is adapted to rest 
lipon any suitable support, thus allowing for 
the expansion and contraction. The parallel 
tube MI, by which the water is distributed, is 
provided with a large number of openings or 
jet-olifices, N, on its lower surface, and so 
a'fanged to distribute the streams of 'water 
upon the lower surface of the boiler. I prefer 
to locate the greatest number of openings or 
orifices over that portion of the boiler under 
which the fire-box is located, and the number 
and size of said openings of orifices should be 

or greater that the area of the passage 
through which the water is conveyed to the 
boiler. 
The steam-space in the upper portion of the 

boiler constitutes what I term a “' first cham 
ber. and is marked 1. 
The combined space in the interior of the 

tubes (, casting E, and inner clone, F, con 
stitute what I call a second or "pipe' 

The space between the domes F and FI con 
stitute the third channiber or dome-chamber, 

This latter may communi 
cate directly with the steal-valve of an en 
gine, aid be subject to all the fluctuations of 
pressure due to the intermittent consumption 
of the steam; or lay interpose the barrier 
plates J, which, if used, constitute independent 
steam-spaces between each pair of plates. As 
such barrier-plates are not essential to the in 
vention, I will describe the invention without 
then. 
The operation of my device is as follows: 

Steau as generated front the surface of the 
water in the boiler is collected from the steam 

such that the still of their areas shall be equal 

space and passes through the perforations I) 
in the tubes or pipes C, and is conveyed ther 
by to the inner (lone, passiing thence through 
the openings or perforations G, formed in the 
sides thereof, and into the cavity of the dome 
II, and from the dome through a suitable pipe. 
in which perforated barrier-plates may or may 
not be used, to the steam engine or appal'at is 
where the sane is to be utilized. Strong pull 
sations or alterations of pressure occurring it 
the outer dome-chamber, owing to causes as 
previously described, result in drawing stealil 
with fluctuating force, which depends upon 
the at not unt of stealin drawn from the lit' - 
chamber through the perforations ( in thi" 
inner done; but the expansion in the pipe 
(lamber of th: steal contailot the reill ' '. 
duces the vio'lace of the pulsat it is or fluct l 
ations in the pressure. These reduced fluctu 
ations in pressure are transmitted through the 
perforatious I) into the steam-chamber of the 
boiler proper. ... These successive transmis 
sicolas retuce the concussive effect, so as to ) 
practically inapprecialble to the boiler, or, if 
at all appreciable, act to reduce the pressure 
to such a shall extent that the consequent. 
generation of steau will not be sufficient in 
annot to act with dest 'uctive effect. This 
the boiler generates its steam under an :) - 
proximately-steady pressil 't'. 

It will thus le seen that the steal) is pre 
vented from rushing in a solid body into the 
dome-space, and also that inpulses ti'lls hit 
ted fron the interior of the boiler have their 
force broken and distributed by the inter 
posed perforated barriers and the cushioning 
of the steam upon itself, and likewise the force 
concussive or otherwise acting from the dome 
ghamber inward has its force similarly dis 
tributed and broke. The functions of the 
barriers are thel, first, to prevent any imme 
diate or violent generation of steam when the 
pressure is suddenly removed from the sur 
face of the highly-heated water in the boiler, 
and yet while so acting to allow the steam to 
flow freely under ordinary conditions of press 
ure to supply the demand made upon the 
boiler; and, secondly, to break and distribute 
the percussive action from without inward, 
caused by the intermittent action of the pis 
ton or the sudden closing of the engine-valve 
supplied by the boiler, or by the sudden clos 
ing of a safety-valve attached to the boiler it 
self, the steam in the chambers indicated act 
ing as steam-cushions to arrest the percussive 
force before it reaches the surface of the water. 

I attach considerable importalee to the first 
barrier being in the forms of pipes or tubes C, 
which present a large extent of surface, in 

described, without obstructing the ordinary 
access to the boiler for cleaning, repairs, &c., 
and without interfering in any degree with 
the action of the safety-valve. 

In putting my invention into practice I do 
not limit myself to any particular construc 

7) 
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which the perforations I) can be formed, as . 
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tion of boiler, nor to any particular number or size of the barrier-plates, nor to the number of 
barriers which I may interpose. 

Modifications may be made in the forms and 
5 proportions, provided, however, that in mak 
ing any changes or modifications the sum 
of the area of the perforations made in any of 
the barriers shall be equal to or slightly greater 
than th9-área of the pipe or combined areas 
steam from the boiler. 

In adding my invention to old boilers hav 
ing a dome it is only necessary to remove the 
clone and to introduce the parts, as described, 

I5 make the connections, and replace the dome, 
no alterations being required to the boiler it 
self. . . . 

I do not limit myself to the use of the bar 
| rier-plates J, interposed between lengths of 
2d the steam-pipe, which act as a conduit from 

the boiler, in combination with the other por 
tions of the device, as described. Said bar 
riers may be used alone and can be applied to 
any pipe or any style of boiler. In case, how 

25 ever, said perforated barrier-plates are used 
, alone, I. consider it preferable to increase the 
size of the steam-pipe. 
Many modifications of the device carbe em 

ployed, depending upon the different condi 
3otions arising in praetice. 

To the means, as herein described, for in 
jecting the feed-water I make no claim in the 
present application, as the same is fully shown, 
described, and claimed in the application made 

35 by request of the Patent Office as a division of 
... the present application, and filed by me June 

21, 1884. . . . 
No claim is made in this application to the 

method herein set forth of preventing explo 
4O sions in steam-boilers, as it may form the sub 

ject-matter of a separate application. 

I claim as my invention 
1. A steam-boiler having two or more bar 

riers dividing the water-space from the dome 
space, and one or more barriers arranged with- 4. 
in the pipe leading from the dome-space to . 
the cylinder of a steam-engine, the sum of the 
areas of the openings in any of the said bar 
riers being equal to or greater than the open 
ing through which the steam is led from the 5 
boiler by the safety-valve orifice, or from the 
dome-space to the cylinder, substantially, as 
described. . . . . . 

. . 2...he combination, with a steam-boiler, of . 
two or more perforated tubes arranged in the 5 
upper part of said boiler and suitably con 
nected to a second perforated chamber with 
in the steam-dome, substantially as described. 

3. In a steam-boiler, the combination of two 
or more perforated tubes arranged in the up- 6: 
per part of said boiler, a second perforated 
chaniber within the steam-dome, and the feed 
water pipe or pipes located and perforated 
substantially as described. . . 

4. The combination, with a steam-boiler, of 6. 
two or more perforated tubes arranged in the 
upper part of said boiler, a second perforated 
chamber within the steam-dome, a pipe or 
pipes for conveying the steam from the boiler, 
and perforated barrier-plates within the con- 7 
veying pipe or pipes, all arranged to operate 
substantially as described. . 

5. The shell A, dome H, and casting C, in 
combination with each other and with a perfo 
rated inner dome, F, and perforated barrier. 7. 
pipes C, arranged to operate substantially, as 
and for the purpose set forth. 

GEO. EVELYN HALL. 
Witnesses: -- 

GEO. H. BENJAMIN, 
A. E. SEXTON. 


