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To all ush on it inay concern: 
Be it known that I, HENRY I. WAIT, a 

citizen of the United States, residing at Chi 
cago, in the county of Cook and State of 
Illinois, have invented a certain new and useful improvement in Stean-Equalizers, of 
which the following is a full, clear, concise, and exact description. 
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constrictet in which the exhaust steam is 
lblow a through small openings in a sub 
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This inventiou relates to apparatus 
adapted to receive exhaust steam from en 
gines, absorb the heat from such steam and 
equalize the pressure so as to give of a con 
tibious supply of steam at an approximately. 
constant pressure, suitable for use in low 
pressure turlines. Mly object is to provide 
an inproved apparatus of this type which 
will be simple and effective and will pre 
set the ninitia resistance to the stealm 
received from the engine so as to avoid back-])'essi!'e. 
Steau regenerato's have heretofore been 

laerged pipe, into a body of Water, the water 
being violently agitated thereby and acting 
to alsorb the heat of the exhaust steam, whereby upon the lowering of pressure by 
the withdrawal of steam for use in the tur 
bine, the heated water will give ofi sucl 
steam as required; the exhaust from the engine being received at sufficiently frequent 
intervals to supply the heat l'equired. There 
is in the use of this type of regenerator a 
certain back-pressure exerted upon the pri 
mary engine which supplies the exhaust 
steam, locause the main openings letting 
the steam into the water are generally about 
two feet below the surface of the water. 
This makes a very considerable static head 
for the stean to overconne; and as the steau 
is delivered in sudden pulls the l'esistance 
offered by the inertia of the water which 
must be displaced gives rise to a still greater back-pressure. 
In accordance with the my invention steam is not blown into the water or other 

heat-retaining ?luid below the surface there 
of, but a substantially free and unimpeded, 
restricted current of steam is directed into 
entraining contact with the fluid, and this 
contact causes a circulation of the fluid 
such "that the portions receiving the steam 
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impact will flow toward the cooler portions 
of the fluid body and preferably into re 
eated contact with the steam current, the i finally Leturning to the place of im 

pact. The steam is preferably dilected into 
repeated contact with the surface of the 
fluid by means of a helical steam chanber 
through which the steam flows in such a 
1 una in) er that at each convolution it passes 
across the fluid surface, and finally returns 
through a central pipe, around the outside 
of which said helical chamber is formed. A 
similar helical chamber is preferably pro 
vided for the water or other fluid, so that 
such fluid set in motion by the impact of the 
stealin follows a helical path, at each convo 
lution of which it is exposed to the steam. 
The heated fluid is thus caused to inningle 
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70 thoroughly with the portions which are 
cooler, so that fresh surfaces are continually 
being exposed, and the heat, thus efficiently albsorbed. 

will explain my invention in detail and 
describe further features thereof by ref 
erence to the particular embodiment shown 
in the accompanying drawing, which is illus 
ti'ative of the principles involved. 

Figure 1 is a sectional elevation of my inproved stean regenerator; Fig.2 is a 
sectional plan view thereof; and Fig. 3 is 
a cross-section on line 3-3 of Fig. 1. 
The same reference characters indicate the 

sale parts whereve' shown. 
In the form of equalizer shown, the con 

tainer 4 is a horizontal hollow cylinder hav 
ing pipes 5 and (5 extending longitudinally 
therethrough, and plates 7, 7, forming a 
double helix throughout the container, said 
plates extending from the outer surfaces of 
said pipes to the inner Walls of the con 
tainer. The container will be filled with 
water up to approximately the level indi 
cated, which will not ordinarily rise above 
the under surface of the upper pipe 5. The 
surface of the Water forms one wall of a 
helical steam chamber formed by the plates 
7, 7, about the upper pipe 5, said helical chamber thus forming constricted passages 
constituting, in effect, nozzles for directing 
a substantially free and unimpeded current 
of steam into entraining contact with the 
surface of the water. At one end, said steam 
chamber is in communication with a source 
of exhaust steam S, and at the other end it. 
communigates with an inlet 9 leading into 
the interior of the pipe 5. At the opposite 
eld of said pipe 5 there is an outlet. 9" from . 
which the steam is withdrawn to be utilized 
in a low-pressure turbine or otherwise. As 
shown, the outlet pipe 9 leads into a trap 
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2. 

14 adapted to receive and collect any en 
trained water, and a pipe leads from said 
trap to the turbine or other device which is 
to utilize the steam. Bafile plates 16, 16, are 
preferably provided within the pipe 5 to 
reduce the speed of the steam current and 
assist in equalizing the pressure thereof. 
The plates 7 also form a helical chamber for 
the fluid surrounding the lower pipe 6. Said 
pipe 6 has an inlet opening 11 at one end 
thereof, and an outlet opening 12 at the 
other end, said openings being in communi 
cation with the helical water chamber, so 
that the water after flowing through the 
helical convolutions in one direction will be 
returned through the pipe in the opposite 
direction. 

Suitable means will be provided for pre 
venting the fluid in the container from ris 
ing above a given level. As shown, an over 
flow pipe 13 leads from the water chamber 
to the chamber 14 of the trap, which is pro 
vided with a float-valve 15 adapted to open 
'hell the water rises above a predetermined 
point. The regenerated steam is conducted 
from the chamber 14 through the outlet 
pipe 10. 
The equalizer may also be provided with 

an automatic escape-valve for steam, adapt 
ed to open if the steam pressure should for 
any reaso) rise above a predetermined value. 

I preferally provide deflecting plates 
within the container, to assist in directing 
the steam and water currents. The plates 
17, 17, assist it directing the surface water 
downward so that it may pass under the 
pipe 6 and rise again in the next compart 
ment ou convolution ofits helical passage. 
The steam-deflecting plates 18 are pref 
erably sheets of metal fastened at one edge 
to the side of the upper or steam pipe 5, 
and conforming in shape to the pitch of the 
convolutions of the helical steam chamber. 
The free edges of said plates are adjustably 
supported so that the lower surfaces thereof 
may be brought nearer to or farther from 
the surface of the water in the corresponding 
compartment; whereby the impact of the 
stea in upon the water, and the amount of 
surface water to be dis; 3ed in each com 
parë!}}ent may be regulated. 

Å. Coil spring at the inner end of the plate 
18 Jatay be employed in order to maintain 
the outer or free end of said plate in close 
engagement with steam-pipe 5. 
The operation of the apparatus is as fol 

lows: Exhaust steam admitted from the 
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pipe 8 is carried downward around the side 
of the pipe 5, in the first compartment, and 
is blown through the narrow horizontal 
space between the surface of the plate 18 
and the surface of the water. After passing 
through this opening the steam current is 
conducted in a : path around the pipe 
5 into the next compartment, where it again 
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blows through the opening next to the sur 
face of the water, and so continues in its 
travel through the helical chamber, being 
repeatedly directed into impact with the 
water in the successive compartments, until, 
in the last compartment, it passes through 
opening 9 into the interior of the pipe 5. Its 
passage through said pipe is retarded by the 
baffle plates 16. The entraining contact of 
the steam current against the surface of the 
water in each compartment draws the water 
laterally across the container so that it tends 
to circulate around the lower pipe 6. Such 
circulation is assisted by the directing plates 
17, and the water with which the steam con 
tacts in each compartment is carried down 
around the pipe and on into the next com 
partlment, and so continues its passage 
through the helical chamber, being brought 
into repeated contact with the steam current 
and finally returning to the starting point 
through the pipe 6. The heat of the steam 
is thus effectively communicated to the 
water by a series of contacts which throw 
the water into a violent churning motion, 
the heated portions being made to pass 
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downwardly into the colder portions of the 
body fluid, which is thus caused to absorb 
the heat. The violent surging of the steam 
received is retarded and the pressure thereof 
equalized, so that the delivery from the pipe 
9 will be approximately constant in pressure. 

It will be observed that the passage of 
steam longitudinally through the vessel by 
way of the helical steam chamber is in a 
direction opposite to the longitudinal flow 
of water through its helical chamber. One 
object of this arrangement is to make the 
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head produced by the friction of the steam 
on the water partially compensate for the 
difference in head caused by the drop in 
pressure of the steam as it passes through 
the successive compartments. If the ar 
rangement were such that the water and 
steam traveled longitudinally in the same 
direction, instead of in opposite directions, 
there would be a tendency for the water to 
pile up still higher in the successive com 
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partments. With the arrangement as shown, 
the flow of water in its helical chamber is 
toward the left hand end of the container, 
while the helical flow of the steam is toward 
the right hand end; so that the tendency of 
the water to pile up at the left hand end of 
the container is opposed by the effect of the 
slightly higher steam pressure in the first 
steam compartments. 

| claim: 
1. In a steam equalizer, the combination 

with a vessel adapted to contain heat-retain 
ing fluid, of means for directing a constrict 
ed current of steam through said vessel and 
into entraining contact with the free surface 
of such fluid, the vessel being arranged to 
cause the fluid current set up by the friction 
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helical steam chamber extending around said 
pipe, said chamber being in connection with 
a source of exhaust steam at one end, and 
being in connection with the interior of said 
pipe at the other end, said pipe having an 
outlet for steam at the opposite end from 
that at which it receives steam from said 
helical chamber. > 

14. In a steam equalizer, the combination 
with a vessel containing a body of water as 
a heat-absorbing and heat-disengaging me 
dium, a nozzle for causing a free and unim 
peded jet of steam to forcibly impinge on 
portions of said watei' and thereby to propel 
such portions in the direction of impact of 
said jet of steam. 

15. In a steam equalizer, the combination 
with a vessel containing a body of water as 
a heat-absorbing and heat-disengaging me 
dium, of means for causing a free and unim 
ped( d ) ct of steann to forcibly impinge on 
portions of said water and thereby to propel 
such portions in the direction of impact of 
Said jet of steam and means for conducting 
water from the colder portions of said body 
of water to the point of impact of said jet . 
of steam. . 

16. In a steam equalizer, the combination 
with a vessel containing a body of water 
which acts as a heat-absorbing and heat-dis 
engaging medium, a nozzle for causing a jet 
of stean to forcibly impinge on the surface 
of Said body of water at one or more points 
thereof and thereby to propel portions of 
Said Water from the points of impact of said 
Steam. 
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17. In a steam equalizer, the combination 
with a vessel containing a body of water 
which acts as a heat-absorbing and heat-dis 
engaging medium, a nozzle for directing a 
free jet of steam at a high velocity into fric: 
tional impact with portions of said body of 
water and thereby to heat such portions of 
the water and to carry the heated portions 
in the direction of impact of said jet of 
steam, and means for replacing the portions 
thus carried away by water from the colder 
portions of said body of water. 

18. In a steam equalizer, the combination 
with a vessel containing a body of water, 
Said vessel being provided with guiding 
means for guiding the circulation of the 
water therein, a nozzle for directing a jet 
of steam into impact with said body of wa 
ter in a direction to cause the flow of water 
in the path provided by said guiding means. 

19. In a steam equalizer, the combination 
with a vessel containing a body of water, a 
nozzle for directing a jet of steam into ilm 
pact with said body of water, and guiding 
means for successively conducting away the 
portions of water receiving the impact of . 
the steam and for leading the colder portions 
of the body of water to the place of impact. 
In witness whereof, I, hereunto subscribe 
? ane this 18th day of September A. D., 

HENRY H. WAIT. 
Witnesses: 

GEO. C. DAVISON, 
ALFRED. H. MooRE. 
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