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CONDENSER.,

Specification of Letters Patent.

. To all whom it may concern:

Be 1t known that I, Roxar D. TomMriNsoN,

a, citizen of the Umted States, residing ‘1t

- Milwaukee, in the county of Milwaulkee and

- State of \Vlsconsm have invented a certain

- new and useful Condenser, of which the fol-

;"10.-

-arrannement of the

~ lowing 1s a specification.

- This invention relates to condensers and

- comprises improvements 1n the structure and
parts of jet or baromet-

- ric condensers, and the objects of this in-
-~ ventlon are to provide a condenser body of
- simple construction, the parts of which may

~ be readily arranged to suit the specific needs
15

of any plant, to provide cheap and easily

- constructed means to be disposed within the
- body of the condenser for insuring thotough

and complete spraying of the WateI to pro-

~ vide a system of pipes so arranned in the
20

condenser body that the air which is drawn
off through them may be cooled by the in-

- flowing condensing water, and to provide a

hot well of specm,l construction which 1s

o specially adapted for use in connection with

25

the discharge pipes leading from jet or baro-

" metric condensers Supphed with a tail pipe

- and an overflow pipe.

The drawings which accompany this speci-

fication and form a part of the same and on
30

which the same reference characters are used

- to designate the same elements wherever
- they may appear in each of the several
- views, show a condenser embodying thls 1n-

: B vention.
39
- an elevation with parts 1n section; Fig. 2 1s

‘Referring to the dr mwmfrs,——I‘wure 1 1s

a sectional elevation of the head and 2 part

':lof the tail pipe, drawn to an enlarged scale;

40

Fig. 3 1s a plan view of the spray plates;
I‘lg

4 1s a vertical section of the spray plates

~ taken on the line a—a of Fig. 3; and I1g. 5

' is a section of a detail, drawn to an enla;ro'ed

. geale.

;245-;desmnates a, cylindrical casing, which forms

Referring to the drawmos the numeral 1

a part of the body proper of the condenser,

~ provided with the steam inlet 2, this inlet

B being provided with the deflector 3 located

- ‘within the condenser head, and to the inlet

50

‘2 1s connected the exhaust steam

1pe 4.

‘The numeral 5 designates the base of the

Wthh are adap ted to be connected the

flanges of the tall pipe 6 and the flanges of

the casing 1.

The numeral 7 designates the top or cap
of the condenser, prowded with the water
inlet 8, to which the pipe 9 for conveying
the condensmo water to the condenser 1s
connected. The top T 1s shown as provided
with a flange by which 1t may be connected
with a ﬂanﬂ*e at the upper end of the casing
1, though it is to be understood that ftny
equlvmlent means for uniting the casing 1
and the top and base may be pmmded S
the special fastening means which may be
employed form no part of this invention.

The upper end of the top 7 is open and 1S
provided with a flange to which the dry air

pipe 10 1s connected. This dry air pipe 10
1s extended 1nto a receptacle or separator 11
from which the pipe 12 leads to the dry air
pump 13. The separator 11 is provided w1th

- Patented Dec. 13, 1910.
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a drip pipe 14, which for convenience leads

down 1nto and chsehfu oes into the hot well 15.
The numeml 16 deawn‘ltes the free dis-

charge pipe of the air pump through which

the air which accumulates in the condenser
1s discharged by the pump into the atmos-
phere and this pipe 1s 1illustrated by the
drawings as being a branch ot the pipe 17,
which 1s In communication both with the
discharge side of the dry air pump and the
pipe 18, “which pipe 1n turn is in communica-
tion with the pipe 12 and 1s extended within
the tail pipe 6 where it projects downwardly
a short distance and 1s provided with ejector
orifices.

The valves 20 21, 22 and 23 are provided

by which the dlschfuge of the air from the
condenser may be caused i1n one of several
ways. By closing the valves 21 and 22 and
opening valves 90 and 23, the pump 13 will
cdischarge the air from the condenser into
the atmosphere. By closing valves 21 and
23 and opening valves 20 and 22, the pump
will discharge "the air from the condenser

into the tail pipe 6, the back pressure on the

pump being reduced by the vacuum creat-
Ing power of the water flowing through the
tail pipe. By closing valves 20 and 92 and
opening valve 21, the suction effect of the
water ﬁowmn' throun'h the tail pipe will

~ condenser which is provided with flanges to | withdraw the air from the condenser, and
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connected,

‘the boilers are

this procedure may be adopted either to

‘save the expense of operating the pump or to

hold a vacuum if the pump be disabled.
It should be observed that the pipe 17 is

led to a suilicient height S0 that the water
low into the over-

in the condenser will over
flow pipe 24 before it rises to a height where
it could pass into the pump 13 t11r0u0h said

pipe 17.

The overflow pipe 24 is shown as provided
with an elbow 25 to which a pipe 26 may be
the pipes 24, 26, and elbow 25
being of such a size that they can serve as a
free exhaust for the engines when running
non-condensing, and pipe 26 may be pro-
vided with any suitable or preferred valve
arrangement as the stop valve 260 or pret-
embly an ordinary form of atmospheric re-
lief valve for permitting such free exhaust
while maintaining the function of the pipe
24 as an overflow plpe when running con-
densing. Elbow 25 is provided with a re-
duced mpple 27 to which 1s connected the
overfiow pipe 28 which extends into the hot

well,
As before

stated, the numeral 15 cdesig-

nates the hot well 1mto which extend the

overflow pipe 28, the tail pipe 6, and the drip
pipe 14, their open ends bemﬂ water sealed
therein, "the hot well being promded with the
overflow 29 which may Tead to waste or be
connected with a second hot well from which
e fed. The hot well 15 15 pro-

- vided with partitions 30 and 31 which ex-

36
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‘than the same,
formed which serve the same purpose as the

tend from the bottom thereof higher than

‘the outlets of the pipes entering said hot

well, the purpose of these p‘"ll‘tlthIlS being
to prevent any air which may be cdischarg ed
through any one of said pipes from ascend-
ng into another of said pipes. These par-
tltmns while preferably being formed as
p11t1t1ons for cheapness of manufacture

may be replaced by pipes surrounding the,

lower ends of the pipes which dlSCh‘ll"Oe
into the hot well, and of greater diameter
as barriers will thus be

partitions permitting the free discharge of

~air and water from a pipe but preventing

any air discharged by one pipe from ascend-
ing the open end of an acdjacent pipe.

Lw}s 32 are provided preferably adjacent
the top of the base 3, upon which lugs the
umbrella 33 is seated, this umbrella serving

to spread the water so that it forms a per-

fect seal between the steam space 34 of the

condenser and the chamber 35 which 1s

formed by the umbrella and the base 5.

The umbrella 18 provided with an aperture

at the center thereof and with a flange 36.

Seated upon the umbrella 33 and letamed
in position concentric with the aperture
therein by the flange 36, 1s the pipe 37
through which the air which collects under
the umbrella is withdrawn, the upper end

978,411

of the pipe 37 being centered by the splder
which is shown as clamped between the

ﬂunﬂes of the head and the dry air pipe 10.
,11’115 pipe 87. is provided with a collar or
‘the spray plate 40 in turn supporting the

step 89 upon which rests the spray plate 40,

urn 41, these members being formed sepa-
rately and slipped 1into posn;mn over the
pipe and simply rest against the collar 39.
The nuneral 42 deswnates an annular dam
which is supported upon the flange 43, pret-
er ably formed integral with the casing 1,

this dam being 1 cross section Subst‘mtmﬂy

semicircular fmd affording on its under side
a pocket 44 1n- which air can collect while

1ts semicircular shape in cross section causes

the water which enters through inlet 8§ to be

distributed entirely around the circumfer-

ence of the condenser head and to flow over
said dam from all sides down through 1its
central aperture 45. The top of the dam
is provided with flanged apertures 46, and
upon the flanges ot these apertures are seated
the pipes47,upon the tops of which 1s seated
the spider- collector- -coupling 48, the pipe 37
being provided with ’IPGI'tUI'E‘S 49 1n the

chamber of this coupling through which the

air which collects underne&th the dam may
be drawn out through pipe 37 and pipe 10.

The spider 38 located at the upper part ot
the head 7, permits any air which might

accumulate in the upper part of said head

to be withdrawn through pipe 10. .
The extreme smlphclty of the construc-

tion 1llustrated and described 18 apparent at

a glance.” The casing 1, head 7 and base 5

ave inter-dependent so that one can be turned

with respect to its adjacent element whereby

any speci
lead of the condensing water pipe with re-

spect to the steam exhaust pipe may e

readily established. Moreover the different

parts located within the condenser proper

are stmply held in position by being slipped
one over the other and there are no bolts,
screws or other fastening devices located
within the condenser, consequently the parts
may be readily and convenlently *emoved
with the least trouble and expense.

In assembling the condenser, the base 5
15 first set up, ‘then the casing 1 1s placed

¢ condition as to the direction of
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apon the base, the proper direction of the
exhaust steam inlet 2 being fixed, the um-

brella 33 is then seated on the lugs 32, the
pipe 37 seated upon the umbrella, the Spmy
plate 40 slipped over the upper end of the

pipe, the urn 41 slipped over the pipe on top

of the spray plate, the dam 42 1s placed in

position, the pipes 47 are slipped over the

flanges of the apertures 46, the spider 48 is 125

Sllpped over the pipe 37 embracmo the up-
per ends of the pipes 47, the top 7 is then
placed upon the casing { g1ving the proper

Jead to the inlet 8, the splder 38 1s then
Shpped over the top of plpe 37 and the dry !

120




aur plpe 10 is Lhcu connected up. .
verse of these operations is the procedure

978,411

- for disagsembling the condcnﬁcr

. a section 402 of an annular ring,

400,

The spray platc 40 1s composed of a hub
adially extended arms 401, each of
said arms carrying at the extrcmity thereof
the upper

- surfaces of these sectors being provided

o fa

15

- with pyramidal projections 403.
16
| '_ﬂlO cup or receptacle 405 with the rc]hnn

The urn 41 1s provided with a hub 404,

over which the water flows to
I upon the sections 402 between the up-
standing guards 407, which guards are
placed 1n ‘the condenser S0 that they are
directly above and radially 1n line with the

langes 4006,

- spaces 408 between the sections of the splash
- plate, these guards serving to prevent water
-~ flowing out oi the urn at those places where

20

1t would not impinge _upon the sections 402,
Referring to I‘10' 5 of the drawings, the

. pipe 18 1s shown as prcvlded at 1ts lower
~end with the apertures 19 which are verti-

- vided with screw threads 501 adapted to en-

30

| _:;35

40

cally elongated, and the end of said pipe 1s
cloch by the double cone 500 which is pro-

oage with screw threads on the pipe to re-

.t‘m1 one end of the cone within the end of’
the pipe 18.

This double cone structure 1s
employed to divert the air outwardly from
the pipe 18 through the apertures 19 into
the water flowing out through the tail pipe

- 6, and the lower end 303 of the cone is
_ slmpcd to conform substantially to the lines

of flow of the water by the end of the pipe

. '18 so that no pocket will exist at this point
© - 1n which ‘111' may collect by cscapmﬂr from
- the water 1n the
- that 1t 1t were not for this provision of the
end 503 of the cone there would be a tend-

taill pipe. It 1s obvious

~ ency to create a vacuum 1n a conical space

50

below the end of pipe 18, and air instead of

passing down the tail pipe and out with the
water, would separate from the water and

Afill this space with air.

What I claim 15—
1. The combination with a conclenser cas-
ing provided with steam and water inlets

‘and a tail pipe, of an overflow water pipe to
act in conjunction with the tail pipe to pre-

vent flooding of the casing when steam 18

~ being condensed therein, said overflow pipe

55

hwmn direct communication with the at-
mosphcl e, and a valve controlling said com-
mnmcctlon

- The combination with a casing pro-

' '\*1ded with steam and water 1nlets, of a tail

pipe for discharging the condensing water
and the water 01: ccndenqatlon from said
casing, a dry air pipe leading from said
casing, a pump with which said dry alr pipe

~1s connected, a second pipe communicating
- with said dly’ air pipe between sald pump

65

and the casing, sald second pipe being ex-

=tended into saic tail pipe and "ld'lptEd to

The re-

discharge air therein, said dvy air pump
being provided with a discharge pipe com-
municating with said last mentioned pipe
and being mm*xdc(l also with a free exhaust,
and valves in said pipes so disposed that ail
from the casing may be discharged by said
dry air pump either through the free ex-
haust or mnto said tail pipe, or that air from
the casing may be Lll‘:Ch.:IOBd directly into
the tail pipe without passing through the
dry alr pump.

The combination with a casing prcmded
Wlth steam and water 1nlets, a t‘ul pipe and
an overflow pipe, of a dry air pipe, a dry
alr pump with which said pipe communi-
cates, and an upwardly extended discharge
pipe ' from said dry air pump adapted to
discharge air into said tail pipe, said dis-
charge pipe from the dry air pump being
extended upward to a point higher than the
connection of the overflow pipe with said
casing, whereby water from said tail pipe
will be prevented from entering the dr y ai
pump

. The combination in a condenser, of
a casmn provided with a steam inlet, a
base qdapted to be connected with a tail
pipe, a top, an umbrella provided with an
aperture seated m said condenser, a pipe
seated on said wmbrella, a spray plate and
an urn seated on said pipe, a dam provided
with apertures seated In said condenser,
and pipes affording communication between
the apertures in snid dam and said first

mentioned pipe.

5. The combination in a condenser of a
casing, a base and a top, provided Wltll
steam and water inlets, the base of said con-
denser being adapted to be connected with
a tail pipe, The top of said condenser being
provided with an outlet adapted to be-con-
nected with a dry air pipe, an umbrella
provided with an aperture seated in said
condenser, an annular dam of substantially
scmlclrcular cross section seated i said con-
denser and provided with apertures, a pipe
provided with a collar seated upon said 1m-
brella in alinement with the aperture there-
through, a spray plate resting upon said
ccllar, an urn resting upon smd spray plate,
pipes seated upon said dam in alinement
with the apertures therein, a spider-col-
lector-coupling 1inclosing snid first men-
tioned pipe and seated upon said last men-
tioned pipes, said first mentioned pipe be-
g provided with an aperture within the
interior of said coupling, and a spider for
positioning the top of said first mentioned
pipe with respect to the dry air outlet 1n the
top of the condenser.

6. A spray plate for condensers, compris-
ing a hub, arms radially extended from said
hub each of said arms beling provided at
its end with an individual plate horizontally
surrounded by free space.

_3.
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A spray plate for condensers, co'mpris-

ing a hub, arms radially extended from said

hub, each of said arms being provided at
1ts end with an individual plate horizontally

‘surrounded by free space, and the top of

each of said ring sections being provided
with pyramidal projections.

S. In a condenser, the combination of an
urn comprising a hub for central mounting,
an . annular cup portion provided with a
flange having spaced upstanding guards,

A ' I 978411

and a spray plate below said urn having
individual plates horizontally surrounded
by free space and radially opposite the spaces
between said guards. ' 3
In testimony whereof, I affix my signa-

ture 1n the presence of two witnesses.

" ROYAL D. TOMLINSON.
Witnesses: . | | |

G. F. D WxIn,
Franx E. DexxeTT.
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