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To all whom it may concermn: .
Be it known that I, EDWIN WARREN
TUCKER, of the city and county of San Fran-
cisco, State of California, have invented an
Improvement in Surface Condensers; and 1

_hereby declare the following to be a clear, full, -

and exact description of the same.
My invention relates to that class of: sur-
face condensers in which the tubes are ar-

ranged in groups or sections, adapting any

group or section to be readily removed and
replaced when desired.

My invention consists in.the novel framing

of the sections, their arrangement with rela-
tion to each other and to the shell or casing
of the condenser, and their novel connection
thereln.

- It further

and holding the forward endsof all the tubes;
and my invention finally consists in, a novel

“construction of the tubes themselves, all: of

which I shall hereinafter more fully deseribe.

" The general object of my invention is to

provide a practically-constructed condenser
in which groups or sections of tubes-may be

readily removed and replaced without inter-

fering with other groups or sections. The

objeet of the securing-plate on the face of

the tube-sheet is to avoid the use of separate
gland-nuts for each tube and to permit any
or all of the tubes of any given section or
oroup or of the whole condenser to be read-
ily taken out upon the removal of said plate.

The object of the peculiar construction of

tubes is to avoid interference with the steam
- by affording it a clearer passage, thereby re--
ducing back-pressure, and also to effect the

required condensation with less cooling-sur-
face than is usual with the ordinary tubes.
Further objects and advantages will be here-

inafter set forth.

Referring to the accompanying drawings
for a more complete explanationof myinven-
tion, Figure 1 is a longitudinal vertical sec-

tion of the condenser, two of the groups or.

sections of tubes being in elevation and
partly pulled out. Fig. 218 an end view.of
the -condenser, the front plate, a% being re-

consists in a novel plate secured
to the face of the tube-sheet and recelving.

1 shell.
moved and a portion of the tube -sheets
broken away,and showing also the 1mproved
shape of the tube. Fig. 3 is a vertical sec-

tion of the forward end of the condenser-
shell, the groups or sections of tubes being
in elevation. Fig. 4 is a detail section show-
ing the improved means for securing the
tubes in their sheets.

A is the casing or shell of the condenser,

|"having at each end the usual water-space, a,

and ‘division-plates, so that the circulating
water can be passed through as many times
as desired, with inlet and outlet, and at the
top the usual steam-passage, a’. -0

B are the tubes, and b are the tube-sheets
at each end. These tubes are grouped in see-
tions, here shown as three in number, and lo-
cated in vertical series. . The tubes of each
section are thus framed 1n. .

Parallel side- plates, C, are bolted to the

| tube-sheets, and cross-plates ¢ are bolted to

the side plates, and the tubes pass through
and are supported by the cross-plates. There
are no top and bottom plates, so that each sec-
tion is open above and below, and a free pas-
sageisafforded throughout the vertical series.

Mounted in the lower edges of the side plates
near each end and also opposite the, cross-

| plates are the rollers D. The rollers of the

lowermost section rest and travel upon the
bottom plate of the shell A, and the rollers of
the other sections travel upon the top of the
side plates of the section below, said top be-
ing made with a flange, ¢/, to atford a proper
bearing. | - -

© The rear tube-sheets, b, have projecting
studs or bolts b’, which pass through holes in

< the back plate of the shell and are secured

by nuts b?. The forward end of the shell has
“an inner flange, from which project the fixed
studs or bolts ¢?, over-which fit the project-
ing edges of the forward tube-sheets, b, said
tube-sheets being secured by nuts ¢°. Upon
the adjacent edges of the tube-sheets of each
“gection are fitted the studs or bolts b3 and
| over these are fitted the horizontal butt-straps
F,which overlap the edges of the sections and
hold them in place, said butt-straps being se-
cured by nuts 7, fitted to the bolts 6. To the
outer flange of the front of theshell 1s bolted
L the head-plate a!, forming the other water-
Now it will be seen that upon remov-
ing the head-plate o', thus exposing the tube-
sectioms, and by removing one or more of the
butt-straps and taking off the nuts «°, any or

55

60

75

80

go

95

100



aIl of the tube-sections may be ‘separately |

pulled out from.the shell, the nuts d? at the

~ rear énd having, of course, been previously

travel on the top'of the side plates of the sec-.

10

“removed; being reached by removing the rear
" head of the eondenser
lowermost section travels on the bottom of

the condenser-shell, while. the other sections

tion below, and it is obvious that any of the
said seetlons may be drawn out without in-

terference with thé others, for the upper sec--
tions do not depend for thelr support upon the

- gections below, because their rear tube-sheets

are connected with the rear plate of the shell,
‘which serves to sustain the rear end of an up-

per section while the upper one is pulled out,
the forward end being supported bytheinner
flange of the face of the-shell.

tions are wholly independent of each other,

20

‘and may be pulled out independently.
. rollers on which the sections are mounted en- |

able them to run easily, so that they may be
pulled out and replaced without an y trouble.

'When the sections are-pushed back in place,
they are secured qmck]y by the appheatmn

of the butt-straps.
- The ordinary way. of seeurmg the tubes in

_the tube-sheet is to hold them by means of a

'39

gland-nut, which presses upon packing to form
With this construction, in or-
der to remove any single tube, it is necessary

a tight joint.

to take off the ﬂ'land-nut a,nd where a num-

~ ber of tubes han; e to be separately removed,
~or all of them, to re-tin or clean them, the

35

gland-nut of e&eh tube is first takeh out. In

- order to avoid this laborious operation and to

40

provide for a simple and convenient manner
of securing the tubesin the sheetsand forming
- an equa,lly tight joint, I apply to the face of -

the tube-sheets a supplemental plate, G, hav-

- ing holes which receive the pro,]ectmo' ends

45,

- tube-sheet.

50

of the tubes, sald holes bemg countersunk, as
shown in Fig. 4, to prevent the tubes from
working forward - Packing, ¢, is pla;ced in the
tube-sheet around the tube and is held in
place by the supplemental plate.
is bolted to the face of:the tube-sheet, and

thereby serves to secure all the tubes in the
By removing this plate all the

fubes can be taken out a,nd all are again se-
cured by thesingle operation of replacing the

plate, 1nq‘read of having to replace each one-|
This - plate forms a tight joint |

separately. -

- with the face of the tube-sheet, as the press-

551
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ure 1is mwardly and the packmﬂ' is held well
in place.

Although I h&ve Shown the ordmm y round
~or ¢ylindrical tube, I have invented an im-

proved tube, thhI show in Fig. 2. The or-

- condensers which are already in use, for to

this tube the improvements heretofore de-
scribed may be as readily applied; but in con-

‘densers to be hereafter manufactured, in

addition to the Improvements heretofore de-

'scmbed I would make the tubes as shown

in said figure. The tubes, mstead of being

In-moving out, the

Thus the sec-.

The |

This plate |

out,
dinary tube T would allow to remain in those |

round or eylindrical in cross-section,aremade ~
elongated, and. lie one above the other, as

shown. The adva,ntaﬂ‘e of this 1is, that

ing from the ‘top to the bottom of the con-

densel_ In the ordinatry construction of tubes

arranged as they usually are, out of line with
“each other, or staggered, 1t 18. obvious that
"‘obstructwn 18 opposed . to. the downward pas-.

sage of the steam, which results in consider-

"a,ble baek-presqure, and, moreover, a great.
deal of cooling-surface 1smasted but w113h the

elongated tiibe which I propose to use a clear

passage is formed from top to bottom of the
condenser, down which the steam may readily

pass W1th011t obstruction, thereby avoiding so

' much back-pressure, and by the rapidity-of
its movement 1t comes sooner in_contact with
fresh - cooling - Sllt‘fdGE‘S, -whereby a - smaller

amount of surfaae is made.to-effect. the same

75

8o

degree of condensation as the larger eooling~"

surface of the ordinary form.

- The general advant&ges of these improvye-

ments are these: In having the tubes.in re-

The mdepl&tes .
by which -the tube sections or groups are
framed in have openings ¢® made in their
-sides, in order to lighten them up and.to af-
ford greater fa,elhty in cleaning the tubesand
gllldlllﬂ" them through the d1v1510n—plates |

o5

movable sections, in substantial framing, con-
structed as shown so that they can be easily -

- and quickly removed and replaced without
injury. Each section can be easily and con-
veniently handled and can be set upon
trestles at a convenient height on the deck or .

wharf in, the daylight, so that men can work

to advantage either in placing or removing -

thetubesfrom the frame. Aman canbeworked
on each end of each section, making six men,

100 .

105

where there would and could only be two with
the old style, and they working by lamp—llﬂ'ht _'

below. The largest ships can have their con-

‘densers cleaned during their ordinary lay-

1 Fo B

days, thereby saving the ev.pense and ]oss of

laying the ship up.

The mode of pa,ekinn' ‘rhe tubes and hold—'

ing the pacKing in position by the supple-
men’ral plate saves a great deal of expensein
construction and time in placing and remov-

i15 |

ing the tubes,as it does away with the olands

and the ta,ppmﬂ* of the tube-sheets

steam 0 come S0 much qoone.r in contact with
the cooling-surfaces that it requires less sur-

face, is more easily cleaned, and only requires
about one-third the time to either plaee them-

in or remove them from the frame, and will
keep clean very much longer, both inside and

Patent, is— -
1. In a surface condenser, mdenendentsec-

tions or groups of- tubes, each framed- in -by

side’ plates and armnged adjacent to each
other in $uch a manner as*to _providé a Tomi-

Ha.vmg thus described my mventlon whatT
| claim as new, and desire to secure by Letters

120
125
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munication between the séctions and to per- -

a yo__.. .. |
clearer passage is prowdud for the steam flow- | |
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mif each section tobe independently removed
and replaced in the condenser-shell without
disturbing the others, substantially. as herein
deseribed. - T
2. In, a surface condenser,independent sec-

- tions or groups of tubes, eack framed in. by

10

20

- sections or groups of tubes, each provided |
with a tube-sheet at each end, side plates by

39

35 _
" placed, substantially as herein described.

40

side plates, said sections or groups being &r-

ranged the one above the other and commu-
nicating vertically, and. adapted each to be

separately removed from and replaced in the

condenser-shell, substantially as herein de-
scribed. T L
3. In a surface condenser, the independent.

sections or groups of tubes, each section or |
group - having a-tube-sheet at -each.end and

side plates framing it in, whereby each sec-
tion or group may be separately removed
from and replaced in the condenser-shell with-
out disturbing fhe others, substantially as
herein deseribed. = . .

4. In a surface condenser, the independent

which each is framed in, and cross-plates

bolted to the side plates and supporting the
tubes between the tube-sheets, substantially

as herein described. - | . -

5. In a surface condenser, independent Sec-
tions or groupsof tubes, each section or group
having a tube-sheet at each end, side plates

framing each in, and cross-plates for support-

ing the tubes between the tube-sheets, and
rollers mounted in their lower portion, upon
which said sections rest and travel, whereby
they may be separately removed and re-

6. In a surface condenser, and in combina-

‘tion with the shell, independent sections or
‘groups of tubes arranged in vertical series

in the shell, each section or group having a
tube-sheet at each end, side plates framing
each in, and eross supporting-plates for the

tubes, and rollers in the lower portion of each
--8ection or group, whereby said sections may

be moved within the shell and upon each
other and adapted to be readily drawn out
and pushed in independently, substantially
as herein described. = PR

7. In a surface condenser, the shell A, hav-
ing a back plate with holes and a front flan oe
with fixed studs or bolts, in combination with
the independent separately-removable sec-
tions or groups of tubes, each having a tube-

sheet at its rear end with studs or bolts fit-

55

ting'in the holes of the back plate, and.a

front tube-sheet with holes fitting over the
studs or bolts of the front flange, whereby

said sections or groups are supported in the

shell, substantially as herein described.

ing & back plate with holes and, a front flange

‘with fixed studs or bolts,in combination with
{'the independent separately-removable sec-
tions or groups of tubes, each having a tube-
sheet at its rear end with studs or bolts fit-

ting in the holes of the back plate and a

plates framing. in each section or group of

tubes, and the cross-plates supporting the

tubes between the tube-sheets, substantially
as herein described. -

9. In a surface condenser, the independent
separately-removable tube sections or groups,
in combination with the butt-straps secured

‘across their fronts and overlapping their ad-
Jacent edges, substantially as ‘herein de-
scribed. e T
. 10. In a surface condenser, the shell hav-

L

ing fixed studs or bolts on its front, in com-
bination with the independent separately-re-

3

| 8. In a surface eondensér;.the shell A, hav- 60

front tube-sheet with holes fitting over the
studs or bolts of the front flange, the side

70

75

o

movable tube sections or groups having

tube-sheets with holes fitting over the studs

‘orbolts of the shell, whereby they are se-
cured, and the butt-straps secured across the
| front of the sections and overlapping their

‘adjacent edges, substantially as herein de-
scribed. | | |

~11. In asurface condenser, and in combi-
nation with the shell thercof, the independ-
ent- separately-removable tube sections or
groups arranged in vertical series and each

| having tube-sheets bolted to the shell, and

side plates and cross-plates, as described,

| whereby each may be slipped in or out with-
out interfering with one another, and the

butt-straps bolted across the front of the sec-

‘tions or groups and overlapping their adja-
cent edges, substantially as herein described.
~ 12. In a surface condenser, the independ- 100

ent separately-removable sections or groups
of: tubes, each tube having an elongated

| shapé in cross-section, said sections or groups

being framed in by side plates and hav-

the ends, the sections resting upon one an-

| other in vertical series, whereby they may be

separately slipped in or out, substantially as
herein described. T

hand.
EDWIN W. TUCKER.
Witnesses: | -

JNO. S. BOONE,
- S, H. NOURSE.
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ing cross-plates supporting the tubes between 10 5

In witness-whereof I have hereuntoset my 110

s
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