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PATENT OFFICE 
ALPHONSE LIPETZ, OF SARATOGA SPRINGS, NEW YORK 

STEAM BOLER 

Application filed May 2, 1928. serial No. 274,426. 

This invention relates generally to steam 
boilers of the locomotive type, and particu 
larly to those of such type as are designed for 
operation under comparatively high pressures 
of steam, and wherein the exhaust gases are 
utilized for heating the feed water for the 
boiler, as exemplified in an application filed 
by me on April 21, 1928, Serial No. 271,666. 
The object of the present invention is to 

provide a steam generator for use in a loco 
motive boiler, of a construction especially 
suitable for certain conditions of service, and 
for certain kinds of fuel. 
The improvement claimed is hereinafter 

fully set forth. 
In the accompanying drawings: Figure 1 

is a vertical longitudinal section through a 
locomotive boiler, illustrating an embodi 
ment of the invention; Fig. 2, a half rear 
view, in elevation, thereof; Fig. 3, a halfver 
tical transverse section, on the line a. a. of Fig. 
1; Fig. 4, a front view, in elevation; Figs. 5, 
6, 7, and 8, vertical transverse half sections 
on the lines b b, c c, d d, ee, respectively, of 
Fig. 1, viewed in the directions of the ar 
rows, Figs. 2 to 8 inclusive being on an en 
larged scale; and, Fig. 9, a partial side view, 
in elevation. . . -- 
In the practice of the invention, referring 

descriptively to the specific embodiment 
thereof which is herein exemplified, the es 
sential elements of a locomotive boiler in ac 
cordance therewith, comprise a fire chamber, 
indicated as a unit, by the reference symbol, 
A; a heating chamber for the gases coming 
from the fire chamber, indicated by B; an 
economizer for heating the feed water for 
the boiler by means of the gases coming from 
the heating chamber, indicated by C; and 
a high pressure steam generator, disposed in 
the fire chamber and heating chamber, in 
dicated by D. The detailed description of 
the essential elements above stated, which fol 
lows, is made with notice that they may be 
varied as to structural detail, in the discretion 
of a constructor skilled in the art, without 
departure from the spirit and operative prin 
ciple of the invention. 

It should be remarked at the outset that, in 
the embodiment herein set forth, the various 

features and mode of operation are, in the 
main, similar to those of the before mentioned 
application Ser. No. 271,666, and therefore, 
reference may be made thereto for a more de 
tailed description of the various features and 
mode of operation. - 
The main features of difference between the present application and that bearing Se 
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rial No. 271,666, relate to the construction of . 
the fire chamber, A, the heating chamber, B, 
and the steam generator disposed in these 
chambers. 
In the embodiment shown in the present 

60 

application, the fire chamber, A, comprises . 
the side and top enclosing walls, 1, the rear 
Wall, 2, which serves as a rear header for the 
generator, as will presently appear, the front 
Wall, 3, which serves a double purpose, as will 
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presently appear and a grate, 4, the rear wall, . 
2, being provided with an 
firing the boiler. 
The heating chamber, B, for receiving the 

gases coming from the fire chamber, is formed 

opening, 2a, for 70 

by a continuation of the side and top walls, 
1, of the chamber, A, the wall, 3, which is 
common to both chambers, the front wall, 5, 
which is a header for the forward end of the 
generator, and the rear wall, 6, of the econo 
mizer, which will later be described, and the . 
floor, 1a. - , 
The economizer, C, is constructed some 

what similarly to the waist of the conven 
tional locomotive type of boiler, and conn 
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prises the end sheets, 6 and 7, a shell, 8, and . 
the tubes or flues, 9, adapted for the passage 
through them of the gases discharged from 
the heating chamber. 
The high pressure steam generator, D, 
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varies from a structural standpoint, from . 
that shown in the application Ser, No. 271,666. 
In the present construction two upper drums, 
10, 10, are provided, disposed at the top, and 
adjacent to the sides of the fire chamber, and 

90 

connected at their rear ends to the header, 2. 
These drums extend through the two cham 
bers and are connected, at their forward ends, 
with the header, 5. Likewise, two lower 
drums, 11, 11, are provided at the bottom of 
the fire chamber near the sides, with their 
rear ends connected to the header, 2. These 
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drums extend through the two chambers, and 
have their forward ends connected with the 
header, 5. 
A series of water tubes, 12, is provided in 

the fire chamber, on each side thereof, said 
tubes being connected, at their opposite ends, 
to the respective pairs of upper and lower 
drums, one pair of drums, and the connected 
series of tubes, being clearly shown in Fig. 3. 
These water tubes are disposed well out at 
the sides of the chamber, providing a large. 
central portion of the chamber unobstructed 
by the tubes for the combustion of the fuel. 
In this space an arch. E. is shown. This arch 
is secured to the header, 2, at its rear end, and 
is supported at its front end by the wall. 3, 
which is constructed of bricks. 13, and hol 
low casting, 14. The arch may be of any well 
known or preferred construction, and a fur 
ther detailed description is, therefore. not 
considered essential. It divides the fire cham 
ber into upper and lower parts. This effects 
a directing of the hot gases in such a way that 
they most effectively envelope the water 
tubes. 12. 

Other series of water tubes, 15, are disposed 
in the heating chamber, connected, at their 
opposite ends. to the resnective pairs of unner 
and lower drums, two rows of such tubes he 
ing clearly shown in Fior. 5. but anv numher 
may be emploved that mav be desired. The 
construction of the steam generator. in so far 
as it annlies to the roortion there of th9t is ron 
fined to the heatinor chamber, is a lite differ 
ent from that disclosed in the application Ser. 
No. 271,666. In the nresent, instance, there 
are two lower drums disposed in the corners. 
instead of one centralv disnosed drum. and 
the for drums in this chamher are continia 
tions of the four drums in the fire chamher, 
therebv ohviating the necessity for the inter 
mediate header. Also, the heating chamber 
is not enntracted. 

Superheaters of anv desired type may be 
anplied, and disposed in the boiler at any 
of the usual points. In the present instance, 
a superheater. F, is provided in the smoke 
box. 16, with its units disposed in certain of 
the flies. 9, which are enlarged to accommo 
date them in the usual manner. Connections, 
17, serve to connect the drums, 10. With the 
throttle (not shown) and the superheater. 
The water from the economizer, which 

usually will be at a comparatively low pres 
sure, is forced into the high pressure steam 
generator by means of one or more pumps. 
In the present embodiment, a pump, 18, is 
employed, which is in communication with 
the economizer, through a conduit, 19, and 
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with the steam generator, through a conduit, 

While it is desirable that little or no evap 
oration shall take place in the economizer, 
provision is, however, made to take care of 
the relatively small amount of steam that 
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may be generated. To this end, a drum, 21, is 
connected to the economizer, by means of 
members, 22, adapting it to receive the steam 
that may be generated, and a conduit, 23, 
conveys the steam to the cab turret, 24, of the 
locomotive, to be used in auxiliaries, or other 
wise, as may be desired. 
The flues, 9, of the economizer, which are 

open at both their ends, comunicate at one of 
their ends with the heating chamber, B, 
through the opening, 5a, of the header, 5, and 
with the smoke box at their opposite ends. 
The flues, in effect, lengthen the heating 
chamber between the fire chamber, A, and 
the Smoke box, thereby affording a better op 
portunity for absorbing the heat of the dis 
charged gases, before they reach the chim 
ney. The economizer is preferably main 
tained at a comparatively low pressure, say 
between one hundred and two hundred 
pounds, while the high pressure generator 
may be, say, between four hundred and five 
hundred pounds. as an illustration. It is 
highlv desirable that the economizer be main 
tained at as close a temperature to the satura 
tion temperature as possible, with minimum 
evaporation of the water therein. - - 
To accomplish this, several factors must be 

considered. Careful consideration must be 
given to the relative proportioning of the 
generator and economizer, to insure the prop 
er division of heat between them. The econ 
omizer must. also, be properly positioned 
relatively to the fire chamber, for if it is too 
near, there will be excessive evaporation. 
That is to sav. the heating chamber, B, should 
be of sufficient relative size to prevent ex 
cessive evanoration of the water in the econ 
omizer. while insuring the desired high tem 
nerature. By a proner consideration of these 
features, the water in the economizer may be 
raised from a certain temperature to approx 
imatelv the saturation temperature, at mod 
erate nressure, and the water in the generator 
raised from this temperature to the satura 
tion temperature, at high nressure, and com 
plete evaporation of all the water thereby 
effected. 
The attainment of the above conditions 

may be. at times, more or less disturbed by 
outside factors entering in, or otherwise, as, 
for instance, by varying the fire ratings. The 
present invention contemplates the provision 
of means for correcting this, to a greater or 
less extent, and is intended to cover this 
feature hroadly, as there are various ways of 
accomplishing it. For instance, it may be 
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accomplished by varying the pressure in the 
economizer, between reasonable limits, say, 
one hundred and two hundred pounds; or by 2. 
controlling the amount of water fed to the 
economizer, or when a feed water heater is 
used for the economizer, by varying the 
amount of exhaust steam led into the feed 
water heater, thus affecting the temperature i3 
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of the water entering the economizer from 
the feed water heater. The variation in the 
amount of exhaust steam fed may be affected 
manually, or automatically, by using ther 
mostatic or pressure control, to throttle the 
exhaust steam inlet to the feed water heater. 

In the present construction, to better insure 
the desired high temperature and minimum 
evaporation of the water in the economizer, 
a thermostatis employed. To this end, a feed 
water heater, 25, is provided, communicating 
with the exhaust passage of the cylinder, 26, 
through a conduit, 27, to receive the steam 
therefrom, and also communicating with the 
water tank (not shown), in the usual manner. 
The feed water heater is further connected 
with the economizer, by a conduit, 28, where 
by the heated water from the heater is fed 
thereto. The conduit, 27, is provided with 
a control valve, 29, which is suitably connect 
ed to a thermostat, 30, to be operated thereby 
in a well known manner. The thermostat is 
connected to the economizer in a well known 
manner, whereby it will automatically re 
spond to the change in the temperature of the 
water in the economizer. 
While a direct temperature control has 

been described by way of illustration, it will 
be understood that, if desired, the tempera 
ture may be controlled by indirect means. 
For instance, the temperature may be indi 
rectly controlled by the control of the pres 
sure, any suitable or well known device be 
ing employed for this purpose. By thus 
maintaining the pressure control, the tem 
perature will also be controlled. 

It will be seen from the foregoing descrip 
tion that the temperature in the economizer 
may be kept substantially constant, by insur 
ing a proper division of heat between the gen 
erator and economizer. 
The boiler, as thus described, provides for 

a very intensive evaporation due to the large 
direct heating surface, which is enhanced by 
feeding the generator under pressure by 
means of a pump. This secures a very high 
capacity in a limited space. Moreover, the 
scale precipitation takes place in the econo 
mizer, and practically no scale is formed in 
the generator, thus eliminating the difficult 
operation of cleaning the inside of the water 
tubes. 

It will be understood, however, that, if 
desired, an additional scale precipitating de 
vice, of suitable or well known construction, 
may be installed, in the usual manner. Fur 
thermore, the drums of the generator may be 
provided with the usual plug openings, or 
man-holes, to facilitate the cleaning of the 
water tubes of the generator, in the usual 
manner, when found desirable. 
The invention claimed as new and desired 

to be secured by Letters Patent is: 
1. A locomotive boiler comprising a fire 

chamber; a heating chamber forward of the 

fire chamber; a high pressure water tubular 
steam generator disposed in said chambers, 

3. 

having upper drums and lower drums dis 
posed at the opposite sides of the said cham 
bers, and tubes connecting said drums, said 
drums providing steam and water chambers, 
and of sufficient length to extend uninter 
ruptedly throughout the entire length of the 
two members, said tubes being arranged in 
rows extending from end to end of said 
drums; a transverse wall disposed between 
the fire chamber and the heating chamber 
extending upwardly from the bottom of the 
same; means for introducing feed water to 
the steam generator; and a fire tube barrel 
section in advance of the heating chamber 
for heating said feed water. 

2. A locomotive boiler comprising a fire 
chamber; a heating chamber forward of the 
fire chamber; a high pressure water tubular 
steam generator disposed in said chambers, 
having upper drums and lower drums dis 
posed at the opposite sides of the said cham 
bers, and tubes connecting said drums, said 
drums providing steam and water chambers, 
and of sufficient length to extend uninter 
ruptedly throughout the entire length of the 
two chambers, said tubes being arranged in 
rows extending from end to end of said 
drums; a transverse Wall disposed between 
the fire chamber and the heating chamber 
extending upwardly from the bottom of the 
same; means for introducing feed water to 
the steam generator; and a fire tube barrel 
section in advance of said heating chamber 
providing an economizer for heating said 
feed water. 

3. A locomotive boiler comprising a fire 
chamber; a heating chamber forward of the 
fire chamber; a high pressure water tubular 
steam generator disposed in said chambers, 
having upper drums and lower drums dis 
posed at the opposite sides of the said cham 
bers, and tubes connecting said drums, said 
drums providing steam and water chambers, 
and of sufficient length to extend uninter 
ruptedly throughout the entire length of the 
two chambers, said tubes being arranged in 
rows extending from end to end of said 
drums; a transverse wall disposed between 
the fire chamber and the heating chamber 
extending upwardly from the bottom of the 
same; means for introducing feed water, to 
the steam generator; a fire tube barrel sec 
tion in advance of the heating chamber pro 
viding an economizer for heating said feed 
water; and a pump disposed between said 
barrel section and said generator, 

4. A locomotive boiler comprising a fire 
chamber; a heating chamber forward of the 
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fire chamber; a high pressure water tubular 
steam generator disposed in said chambers, 
having two sets of upper and lower drums 
disposed at the opposite sides of the said 
chambers, and tubes connecting said drums, 30 
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4 
said drums roviding steam and water cham 
bers, and of sufficient length to extend unin 
terruptedly throughout the entire length of 
the two chambers, said tubes being arranged 
in rows extending from end to end of said 
drums; a transverse wall disposed between 
the fire chamber and the heating chamber ex 
tending upwardly from the bottom of the 
same; means for introducing feed Water at 
the forward end of the steam generator; and 
a fire tube barrel section in advance of the 
heating chamber for heating said feed wa 
ter. 

5. A locomotive boiler comprising a fire 
chamber; a heating chamber forward of the 
fire chamber; a steam generator disposed in 
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said chambers, having upper and lower 
drums extending in uninterrupted continuity 
throughout the entire length of the two cham 
bers, series of water tubes connecting the up 
per and lower drums, and a front header con 
necting the upper and lower drums and open 
to the interior of said heating chamber be 
tween the drums; a transverse wall disposed 
between the fire chamber and the heating 
chamber extending upwardly from the bot 
tom of the same; means for introducing feed 
water at the front end of the steam genera 
tor; and a fire tube barrel section in advance 
of the heating chamber for heating said feed 
Water. 

6. A locomotive boiler comprising a fire 
chamber; a heating chamber forward of the 
fire chamber; two upper and two lower drums 
disposed in said chamber, extending along 
the sides thereof in uninterrupted continuity 
throughout the entire length of said cham 
bers; series of water tubes in said chambers 
connecting the upper drums with their re 
spective lower drums beneath them, said 'se 
ries extending from end to end of said drums; 
a transverse wall disposed between the fire 
chamber and the heating chamber extending 
upwardly from the bottom of the same; a 
front header connecting the upper and lower 
drums and open to the interior of the heat 
ing chamber between the drums; means for 
introducing feed water to said header; and 
a fire tube barrel section in advance of the 
heating chamber for heating said feed wa 
ter. 

7. A locomotive boiler comprising a fire 
chamber; a header at the rear end thereof; 
a heating chamber forward of the fire cham 
ber; a header at the forward end thereof; a 
transverse wall disposed between the fire 
chamber and the heating chamber extending 
upwardly from the bottom of the same; 
upper and lower drums disposed in said 
chambers extending in uninterrupted con 
tinuity throughout the entire length of Said 

85. 

chambers, and connected at their ends to said 
headers; series of water tubes in said cham 
bers, connected to the drums, said series ex 
tending from end to end of said drums, said 

1864,310 

front header connected to the upper and 
lower drums and open to the interior of 
said heating chamber between the drums; 
means for introducing feed water to the 
front header; and a fire tube barrel section 
in advance of the heating chamber for heat 
ing said feed water. - 

8. A locomotive boiler comprising a fire 
chamber; a heating chamber disposed for 
Wardly of the fire chamber; a steam gener 
ator disposed in said chambers, having a 
plurality of lower water drums, a plurality 
of upper drums for the collection of steam, 
said drums extending in uninterrupted con 
tinuity throughout the entire length of said 
fire chamber and said heating chamber, a 
plurality of tubes connecting the steam and 
water drums, a header at the forward end of 
said heating chamber communicating with 
the upper and lower drums, a header at the 
rear end of the fire chamber communicating 
with the upper and lower drums, and arch 
tubes placing the heating chamber header in 
communication with the fire chamber header; 
a transverse wall disposed between the fire 
chamber and the heating chamber extending 
upwardly therefrom and supporting said 
arch tubes; means for introducing feed water 
to the front header; and a fire tube barrel 
section in advance of the heating chamber 
for heating said feed water. 

9. A locomotive boiler comprising a fire 
chamber; a heating chamber disposed for 
wardly of the fire chamber; a steam gener 
ator disposed in said chambers, having a 
plurality of lower water drums, a plurality 
of upper drums for the collection of steam, 
said drums extending in uninterrupted con 
tinuity throughout the entire length of said 
fire chamber and said heating chamber, a plu 
rality of tubes econnecting the steam and 
water drums, a header at the forward end of 
said heating chamber communicating with 
the upper and lower drums, a header at the 
rear end of the fire chamber communicating 
with the upper and lower drums, arch tubes 
placing the heating chamber header in com 
munication with the fire chamber header, and 
an arch over said arch tubes within said fire 
chamber dividing said chamber into upper 
and lower parts; a transverse Wall disposed 
between the fire chamber and the heating 
chamber extending upwardly therefrom and 
supporting said arch and arch tubes; means 
for introducing feed water to the front head 
er; and a fire tube barrel section in advance 
of the heating chamber for heating said feed 
water. - 

10. A locomotive boiler comprising a fir 
chamber; a heating chamber disposed for 
wardly of the fire chamber; a steam gener 
ator disposed in said chambers, having a 
plurality of lower water drums, a plurality 
of upper drums for the collection of steam, 
said drums extending in uninterrupted con 
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tinuity throughout the entire length of said 
fire chamber and said heating chamber, a 
plurality of tubes connecting the steam and 
water drums, a header at the forward end 
of said heating chamber communicating with 
the upper and lower drums, a header at the 
rear end of the fire chamber communicating 
with the upper and lower drums, arch tubes. 
placing the heating chamber header in com 
munication with the fire chamber header, a 
transverse wall between the fire chamber and 
the heating chamber extending upward from 
the bottom of the same, and an arch support 
ed at its front end by said wall and covering 
said arch tubes within the fire chamber; 
means for introducing feed water to the front 
header; and a fire tube barrel section in ad 
vance of the heating chamber for heating 
said feed water. 

11. A locomotive comprising a fire cham 
ber; a heating chamber forward of the fire 
chamber; a high pressure water tubular 
steam generator disposed in said chambers, 
having upper drums and lower drums dis 
posed at the opposite sides of the said cham 
bers, and tubes connecting said drums, said 
drums providing steam and water chambers, 
and of sufficient length to extend uninter 
ruptedly throughout the entire length of the 
two chambers, said tubes being arranged in 
rows extending from end to end of said 
drums; means for introducing feed water to 
the steam generator; a fire tube barrel sec 
tion in advance of the heating chamber for 
heating feed water; and a drum disposed 
above said barrel section for receiving steam 
therefrom. 

12. A locomotive boiler comprising a fire 
chamber; a heating chamber forward of the 
fire chamber; a high pressure water tubular 
steam generator disposed in said chambers, 
having upper drums and lower drums dis 
posed at the opposite sides of the said cham 
bers, and tubes connecting said drums, said 
drums providing steam and water chambers, 
and of sufficient length to extend uninter 

steam and water chambers, and extending 
substantially throughout the entire length 
of the two chambers, said tubes being ar 
ranged in rows and extending substantially 
throughout the length of said drums; a fire 
tube barrel section in advance of the heating 
chamber for heating feed water, the interior 
of said steam generator being separated from 
the interior of said feed Water barrel section 
whereby the contents of the generator are 
prevented from passing into the barrel sec 
tion; and means for forcing the feed water 
of the barrel section into the generator. 

14. A locomotive boiler comprising a fire 
chamber; a heating chamber forward of the 
fire chamber; a high pressure water tubular 
steam generator disposed in said chambers, 
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having upper drums and lower drums dis 
posed within said chambers, and tubes con 
necting said drums, said drums providing 
steam and water chambers, and extending 
substantially throughout the entire length of 
the two chambers, said tubes being arranged 
in rows and extending substantially through 
out the length of said drums; an economizer 
in advance of the heating chamber for heat 
ing feed water, the interior of said steam gen 
erator being separated from the interior of 
said feed water economizer wherby the con 
tents of the generator are prevented from 
passing into the economizer; and means for 
forcing the feed water of the economizer into 
the generator. 

ALPHONSE LIPETZ. 

ruptedly throughout the entire length of the 
two chambers, said tubes being arranged in 
rows extending from end to end of said 
drums; a fire tube barrel section in advance 
of the heating chamber for heating feed 
water, the interior of said steam generator 
being separated from the interior of said feed 
water barrel section whereby the contents of 
the generator are prevented from passing 
into the barrel section; and means for forcing 
the feed water of the barrel section into the 
generator. 

13. A locomotive boiler comprising a fire 
chamber; a heating chamber forward of the 
fire chamber; a high pressure water tubular 
steam generator disposed in said chambers, 
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having upper drums and lower drums dis 
posed within said chambers, and tubes con 
necting said drums, said drums providing 180 

  


