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UNITED STATES PATENT OFFICE. 
CHARLES J. DAVIDSON AND EUCLID P. WORDEN, OF MILWAUKEE, WIS 

CONSIN, ASSIGNORS TO FRED M. PRESCOTT STEAM PUMP COMPANY, 
OF WEST ALLlS, WISCONSIN, A CORPORATION OF WISCONSIN. 

CONDENSER. 

. No. 807,251. ' Speci?cation of Letters Patent. vPatented. Dec. 12, 1905. 
Application ?led May 111 1905- Serial No. 260,023. 

To aZZ whom it may concern. 
Be it known that we, CHARLES J. DAVID 

sonT and EUoLID P. WORDEN. citizens of the 
United States, residing at Milwaukee, in the 
county of Milwaukee and State of Wisconsin, 
have invented certain new and useful Improve 
ments in Condensers, of which the following 
is a speci?cation, reference being had to the ac 
companyingdrawings, forming a part thereof. 
This invention relates to jet or injection 

condensers. 1 
The main objects of the invention are to 

entrain and discharge with the water ‘the 
greater portion, if not all, of the air entering 
the condenser with the injection or cooling 
water and steam, thereby maintaining the de 
sired vacuum and reducing the required ca 
pacity and size of or altogether dispensing 
with the dry air-pump without materially in 
creasing the supply of injection-water, and 
generally to improve the construction and op 
eration of condensers of this class. 

It consists in certain novel features of con 
struction and in the peculiar arrangement and 
combinations of parts, as hereinafter particu 
larly described, and de?ned in the claims. 
In the accompanying drawings like charac 

ters designate the same parts in the several 
?gures. ' 

Figure l is a vertical section of one form of 
condenser embodying vour invention. Figs. 
2' and 3 are similar views of modi?ed forms 
of the condenser. 
*Referring to Fig. 1, the condenser~case a, 
which may be of the usual inverted-pear shape 
or of any other suitable form, is divided into 
upper and lower chambers I; and 0 by a hori 
zontally-disposed conical partition OZ. The 
exhaust-steam-inlet pipe 6 is attached to the 
top of the casing and communicates with the 
upper chamber I; through a downwardly-di 
rected steam cone or nozzle f. The injection 
or cooling water inlet connectiong is made 
through one side of the case and opens into 
the upper chamber I; just above the partition 
03. ‘Just below said partition an air-exhaust 
connection it may be provided for withdraw 
ing air, if necessary, from the upper part of 
the chamber 0; 
leads from the upper chamber 6 into the lower 
chamber 0 through the partition 01, by which 
it is supported in line with the nozzle f, pro 
jecting slightly into its upper and larger end. 

A water cone or funnel z" 

A contracted throat j is centrally supported 
by a spider or radial wingslc in the lower end 
of the case a'below and in line with the fun 
nel z'. _ To the lower end of this throat is at 
tached a barometric or gravity tail-pipe Z, 
the lower end of which extends into a water 
way or receptacle m below the normal liquid 
level therein. ' An outer tail-pipe n, surround 
ing the pipe Z, is attached at its upper end to 
the lower end of the case a in communication 
with the chamber 0 and projects at its lower 
end into the waterway or receptacle m below 
the liquid-level therein. These tail-pipes are 
made of such a length that the water will not 
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rise between them above the throat j by rea- _ 
son of the vacuum produced and maintained 
in the condenser. To prevent a vertical or 
whirling movement of the water,‘which would 
diminish its velocity and force as it passes 
through the funnel '5 and throat j, the nozzle 
f is preferably provided on the outside with 
longitudinal guide-vanes 0 and the funnelrl 
and throat j on the inside with similar guide 
vanes 10 and q. To reduce the temperature 
of the air which is separated from the steam 
and water as they pass. through the chamber 
0 and which collects in the upper partof said 
chamber, the partition d is preferablypro 
vided on its under and outer side with air 
cooling vanes r, and when a dry air-pump or 
other means is employed to exhaust from the 
upper part of said chamber the excess of air 
which cannot be entrained with the water and 
discharged from the condenser through the 
throat and inner tail-pipe a de?ector sis pro 
vided to direct the air as it passes to the exhaust 
connection it against the partition d and its 
cooling-vanes r. This de?ector is cast with 
or attached to the case a just below the air 
exhaust connection it and extends downwardly 
and inwardly toward the partition d. To pre 
vent the splashing of water from the mouth 
of the throat j upwardly into the airspace 
around the funnel z' and partition (2, the lower 

’ end of said funnel may be surrounded by a 
de?ector 6, attached either to the funnel, as 
shown, or to case a. Adjacent to thelower 
end of the funnel i the case is provided with 
glazed sight-openings a for observing the op 
eration of the condenser. This form of the 
apparatus operates as follows: The cool in 
jection-water entering the upper chamber 6 
through the connection 9 ?lls the annular - 

75 

80 

95 

I00 



20 

25 

35 

45 

55 

55 

2 

space between the upper side of the partition 
d and the outer side of the funnelz'and over 
?ows into the upper end of said funnel in a 
tubular or funnel form stream. The exhaust 
steam entering the condenser through pipe 6 
is discharged downwardly with considerable 
force from the nozzle f into and through the 
funnel 2', where it comes in contact with and ac 
celerates the ?ow of the surrounding stream 
of cooling-water, which rapidly condenses the 
greater part of the steam, thereby produc 
ing and maintaining a strong vacuum in the 
exhaust-steam pipe 6 and in the chamber 6. 
The tubular stream of water, with air and any 
uncondensed vapor that may be carried with 
it, is discharged from the lower end of the 
funnel i into the upper ?aring end or mouth 
of the throat j, by which it is contracted and 
its velocity accelerated. Any air or uncon 
densed vapor which may escape from the wa 
ter as it issues from the lower end of the fun 
nel t' is caught in the chamber 0, from. which 
vapor condensed‘by contact with the walls of 
saidchamber drains into the outer tail-pipe 
it; but the greater part, if not all, of the air 
and uncondensed vapor is entrained with the 
accelerated stream of water into the throat j 
and carried down through the inner tail-pipe 
Z into the waterway or receptacle m at its 
lower end, a strong vacuum being thus pro 
duced and maintained in said chamber 0. 
Any air and uncondensed vapor which are 
not thus discharged and disposed of through 
the throat and tail-pipe are drawn oif through 
the exhaust connection it from the upper part 
of the chamber 0, being cooled in their pas 
sage to said connection by contact with the 
partition (Z and its vanes 7’, which are kept 
‘cool by the injection-water in contact with 
the upper and inner side of said partition. 
In case of any interruption'in the ?ow of wa 
ter through the throat j and inner tail-pipe Z 
or any increase in the volume of the injec 
tion-water which cannot be taken care of in this 
way. the excess will over?ow the upper end 
of the throat 1' into the outer tail-pipe n and 
escape from its lower end into the waterway 
or receptacle m. 

In certain places and under certain condi 
tions barometric or gravity tail-pipes may be 
dispensed with and a pump connected with 
the throat and case to dispose of the water, 
air, and uncondensed vapor discharged from 
the condenser where an open waterway or’ re 
ceptacle is not available. 

Instead of continuing both tail-pipes down 
ward into the waterway or receptacle one of 
them may terminate and discharge into the 
other at a point above the normal liquid-level in 
the waterway or receptacle, as shown in Fig. 
2, in which the inner tail-pipe Z’ opens into 
the outer tail-pipe 72/ above the waterway or‘ 
receptacle 1%, but below the level which‘ the wa 
ter will normally assume in the outer tail-pipe 
on “account ‘of the vacuum in the condenser 
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under normal working conditions, and the 
outer tail-pipe is reduced in size below the 
inner pipe. In other respects the apparatus 
shown in Fig. 2 is in construction and oper 
ation substantially like that shown in Fig. 1 
and hereinbefore described. 
.- Referring to Fig. 3, illustrating other modi 
?cations in the construction and arrangement 
of parts of the condenser, the partition or 
wall cZ’, which forms an annular waterway ex 
tending around and above the top of funnel a’, 
does not completely divide the case a into 
separate chambers, but there is free com 
munication outside of said partition between 
the upper and lower parts of the space in 
closed by said case. The lower end of the 
case is closed around the throat j, and it is 
provided at one side with a separate connec 
tion a) for the attachment of the over?ow tail 
pipe n”, which takes the place of the outer 
pipe 71. of Fig. l and is separate from the pipe Z. 
It is obvious that instead of running both'of 
the tail-pipes Z and n” down into the 'water- - 
way or receptacle we either one of them may 
be run into the other above said waterway or 
receptacle, provided the single pipe below 
their junction is made of su?icient size to take 
care of both the main discharge and any pos 
sible over?ow. The operation of this form 
of the condenser is essentially like that of the 
forms shown in Figs. 1 and 2. 
Various changes other than those above 

pointed out in the details of construction and 
in the arrangement of parts of the apparatus 
may be made without affecting its principle 
and mode of operation and within the spirit 
and intended scope of the invention. 
WVe claim— 
1. In a condenser, 'the combination of a 

steam-and-water-combining funnel, a case in-" 
closing said funnel and having steam and Wa- V 
ter inlet connections in constant open com 
munication with the upper end of the funnel 
and a contracted throat located below, in line 
with and at a distance from said funnel, an 
outlet connection with the lower part of the 
throat, and an over?ow-outlet in constant 
open communication with the space between 
said funnel and throat, substantially as de 
scribed. _ 

2. In a condenser the combination of a water 
cone or funnel, a case inclosing said funnel 
and having steam and water inlet connections 
in communication with the upperend of the 
funnel, an exhaust connection opening out of 
the air-space between the case and funnel and 
a contracted throat located below and in line 
with said funnel and having an outlet connec 
tion at its lower end, substantially as described.‘ 

3. In a condenser thecombination of a water 
cone or funnel, a case inclosing saidfunnel 
and having steam and water inlet connections 
in communication with the upper end of the 
funnel and a barometric over?ow connection 
communicating with the lower end of the fun-v 
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nel, and a contracted throat located below, in 
line with and at a distance from the funnel 
and having an outlet connection at its lower 
end, substantially as described. 

4. In a condenser the combination of a water 
cone or funnel, a case inclosing said funnel 
and having steam and water inlet‘connections 
in communication with the upper end of the 
funnel, a contracted throat located below, in 
line with and at a distance from said funnel, 
and being of smaller area than the funnel; and 
barometric outlet connections communicating 
with the upper and lower ends of said throat, 
substantially as described. 

5. In a condenser the combination of a water 
cone or funnel, a case inclosing said funnel 
and having steam and water inlet connections 
in communication with the upper end of the 
funnel and an exhaust connection with the air 
space around the funnel, a contracted throat 
located below, in line with and at a distance 
from the funnel, and barometric outlet-pipes 
communicating with the upper and lower ends 

_~ of the throat, substantially as described. 
6. In a condenser the combination of a fun 

nel, a case lnclosing said funnel and having 
steam and water inlet connections in con1-'v 
munication with the upper end of the funnel, 
a contracted throat below and in line with the 
funnel, and barometric or gravity tail-pipes 
arranged one within the other and connected 
with the throat and case respectively, sub 
stantially as described. 

7. In a condenser the combination of a fun 
nel, a case inclosing said funnel and having 
steam and water inlet connections in com 
munication with the upper end of the funnel, 
a partition or wall surrounding said funnel’ 
and provided on the outer or under side with 
air-cooling vanes, a contracted throat located 
below and in line with said funnel and having 
an outlet connection at its lower end, and an 
exhaust-air connection opening out of said 
case adjacent to said partition, substantially 
as described. 

8. In a condenser the combination of a fun 
nel, a case inclosing said funnel and having 
steam and water inlet connections in communi 
cation with the upper end of the funnel, a par 
tition or wall forming a waterway around said 
funnel and provided with air-cooling vanes 
on its outer or under side, a de?ector extend 
ing inwardly from the case toward said parti 
tion, anexhaust-air connection opening out of 
the case above said de?ector, and a contracted 
throat located below and in line with said fun 
nel and having an outlet connection at its lower 
end, substantially as described. 

9. In a condenser the combination of a fun 
nel, a case inclosing said funnel and having 
steam and water inlet connections in communi 
cation with the upper end of said funnel, a 
contracted throat located below and in line 
with said funnel and having an outlet connec 
tion at its lower end, and a de?ector surround 

ing the lower end of the funnel, substantially 
as described. 

10. In a condenser the combination of a case 
having steam and water inlet connections in 
constant open communication with the upper 
part andan outlet connection with the lower 
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part thereof, the steam-inlet terminating in _ 
a downwardly-directed, nozzle, a contracted 
throat located below and in line with said noz 
zle and communicating at its lower end with . 
said outlet connection, a funnel arranged be 
tween, in line with and at a distance from said 
nozzle and throat, and an over?ow outlet con 
nection with the case in constant open com 
munication with the space between the funnel 
and throat, substantially as described. ' 

11. In acondenser the combination of a case 
having steam and water inlet connections with 
the upper part and an outlet connection with 
the lower part and divided between its inlet 
and outlet connections into an upper water 
chamber and a lower air-chamber, the steam 
inlet terminating in a downwardly-directed 
nozzle, a contracted throat communicating at 
its upper end with the air-chamber and at its 
lower end with the outlet connection which is 
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of larger area than the throat, and a funnel of ' 
larger area than the throat arranged between _ 
and in line with said nozzle and throat and com 
municating at its upper end with the water 
chamber and at its lower end with the air-cham 
ber, substantially as described. 

12. In a condenser the combination of a case 
divided into upper and lower chambers and 
having steam and water inlet connections open 
ing into the upper chamber, a funnel leading 
from the upper into the lower chamber, a con 
tracted throat located below and in line with 
said funnel and communicating at its upper 
end with the lower chamber, and tail-pipes 
connected with the lower chamber and said 
throat, substantially as described. 

13. In a condenser the combination of a case 
divided into upper and lower chambers and 
having steam and water inlet connections open 
ing into the upper chamber, a funnel between 
said chambers, a contracted throat located be 
low and in line with said funnel and communi 
cating at its upper end with the lower cham-_ 
her, and tail-pipes arranged one within the 
other and connected with said throat and the 
lower chamber, substantially as described. 

14:. In a condenser the combination of a case 
having steam and water inlet connections, a 
funnel inolosed in said case, a contracted throat 
below and in line with said funnel, and gravity 
tail-pipes connected at their upper ends with 
said throat and case and extending at their 
lower ends into a waterway or receptacle be 
low the normal liquid-level therein, substan 
tially as described. 

15. In a condenser the combination of a fun 
nel having on the inside longitudinal guide 
vanes, and a case inclosing said funnel and hav 
ing steam and water inlet connections in com 
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munication with’ the upper end of the funnel, 
and a contracted throat below the funnel, sub 
stantially as described. , 

16. In a condenser the combination of afun 
nel, and a case inclosing said funnel and hav 
ing steam and water inlet connections in com 
munication with the upper end of the funnel 
and a contracted throat below the funnel, the 
steam-inlet connection terminating within the 
upper end of the funnel in a downwardly-di 
rected nozzle which has longitudinal guide 
vanes on the outside, substantially as de 
scribed. 

17. In a condenser the combination of a fun 
nel having on the inside longitudinal guide 
vanes, acase inclosing said funnel and having 
steam and water inlet connections communi 
cating with the upper end of the funnel and 
an outlet connection communicating with the 
lower end of the funnel, and a nozzle project 
ing from the steam-inlet connection ‘ into the 
upper end of the funnel and having longitu 
dinal guid e-vanes on the outside, substantially 
as described. , 

18. In acondenser the combination of a fun 
nel, a case inclosing said funnel and having 
steam and water inlet connections communi 
cating with the upper end of the funnel, a 
throat located below and in line with said fun 
nel and having on the insidc'longitudinal guide 
vanes, and atail-pipe connected with the lower 
end of said throat, substantially as described. 

19. In a condenser the combination of a case 
having steam and water inlet connections, the 
steam-inlet terminating in a downwardly-di 
rected nozzle which has on the outside longi—. 
tudinal guide—vanes, a funnel inclosed by said 
case in line with said nozzle and having on the 
inside longitudinal guide-vanes, a throat lo 
cated below-and in line with said funnel and 
having on the inside longitudinal guide-vanes, 
and an outlet connected with the lower end of 
said throat, substantially as described. 

20. In acondenser the combination of a case 
divided into upper and lower chambers and 
having steam and water inlet connections open 
ing into the upper chamber and an air-exhaust 
connection leading out of the upper part of the 
lower chamber, a funnel leading from the up 
per into the lower chamber, a throat located 
below and in line with said funnel and a tail 
pipe connected with the lower end of th 

- throat, substantially as described. ‘ 
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21. In a condenser the combination of a case 

divided by‘ a partition into upper and lower 
chambers and having steam and water inletv 
connections opening into the upper chamber, 
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a funnelv leading from a point in the upper 
chamber above said partition into- the lower 
chamber which has an air-exhaust connection 
leading out from the upper part thereof, a 
throat located below and in line with said fun 
nel and a tail-pipe connected with the lower 
end of thethroat, said partition being pro 
vided on the under side with air-cooling vanes, 
substantially as described. 

22. In acondenser the combination of a case 
divided into upper and lower chambers by a 
horizontally-disposed conical partition and 
having steam and water inlet connections with 
the top and side respectively of the upper 
chamber, and an air-exhaust connection lead 
ing out from the upper part of the lower 
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chamber, the steam-inlet terminating in a ‘ 
downwardly-directed nozzle, a funnel passing 
through said partition in line with said nozzle, . 
a throat located below and in line with said 
funnel and a tail- pipe connected with the 
lower end of said throat, substantially as de 
scribed. - . 

23. In acondenser the combination of a case 
divided into two chambers by a horizontally 
disposed partition which is provided on the un— 
der side with air-cooling vanes and having 
steam and water inlet connections opening into 
the upper chamber and an air-exhaust connec 
tion opening out of the lower chamber, a fun: 
nel leading from the upper into the lower cham 
ber through said. partition, a throat located 
below and in line with said funnel, and a tail 
pipe connected with the lower end of said 
throat, substantially as’described. 

24:. In acondenser the combination of a case 
dividedinto upper and lower chambers by a_ 
horizontally-disposed partition which is pro 
vided on the under side with air-cooling vanes, 
and having steam and water inlet connections 
opening into the upper chamber and an air-' 
exhaust connection opening out of the lower 
chamber, ‘a de?ector extend-ing inwardly from 
the case toward said partition below the air—ex 
haust connection, a funnel extending through 
said partition from the upper into the lower 
chamber, a contracted throat located below 
said funnel, and a tail-pipe connected with the 
lower end of said throat, substantially as de 
scribed. ' 

In witness whereof we hereto a?ixour sig 
natures in presence of two witnesses. 

CHARLES J. DAVIDSON. 
EUCLID P. WORDEN. 

\Vitnesses: 
CHAs. L. Goss, 
JAS. H. SMITH. 
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