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To all whom it QT concern:

| Be it known that I, ROBERT A. SPROULS a
eltlzen of the Umted States, residing at New
- York, (Brooklyn,) in the couuty of Kmﬂ*s and

5 State of New York have invented certain new

and useful Impmvem entsin Surface Condens-
ers, of which the following is a speclfication.
Thls invention relates 130 certain improve-
- mentsinsurface condensers, by which alarger
- 10 number of condenser- tubes of a certaim d1-
ameter can be arranged in the tube-heads
‘than heretofore and theleby the total con-
densing-surface considerably enlarged with-

- .outincreasing the size of the tube heads; ; and
15 the invention consists of a surfdace condenser

in which the condenser-tubes are arranged in
alternating rows, the tube- packings of one

row being paeked at one end into one tube-

head and affixed stationary at its opposite end

20 1nto the other tube-head, while the adjacent
row of condenser-tubes is affixed. to the for-
mer tube-head at one end and packed at its
opposite end into the other tube-head, and so
on alternately, as will be fully descrlbed here-

25 inafter and finally pointed out in the claims.

- In the accompanying drawings, Figure 1
represents a vertical longitudinal sectlon of

a surface condenser, showmﬂ* my 1mp10ved
arrangement of eendensel-—‘mbes Fig. 2 is
30 an end view of a portion of the tube-head,
showing the ends of several adjacent rows of
condensel tubes. Fig. 3 is an end elevation

of a corresponding portlon of the other tube-

head, showing the opposite ends of said rows

35 of condenser tubes and Ifigs. 4 and 5 are ver-

ticaltransverse Seemonsj 1ebpectwely, onlines

44, Kig. 2, and 5 5, Fig. 3.
| Slmﬂal lettels of referenee indicate eoue-
spounding parts. |

40
| steam - engines the exhaust-steam is for ced
through the condenser and condensed by con-
tact with the large surface presented by the

condenser -tubes, L111 ou ﬂ*h which cold wateris

45 circulated by mea,ns of a pump. The larger
the surface of the tubes the quicker and more
- effective is the condensing action of said tubes

on the exhaust-steam. The condenser-tubes

were heretofore 8o arranwed that both ends

5o were secmed by SGIGW-*‘ﬂELIldS and suitable | however, otheradvantages result from my1m—~ 100

In the surface condensels for condensmﬂ* ,,

‘thereby a more eﬁectlve condensing action of
a condenser of a given size obtmned -Be-
‘gides the increase in the eondensmmsurfa,ce,

p%ckm oS mto the tube-heads, so as to expand
in both directions.

 In myimproved arrangement of condenser-
tubes the tube-packings “instead of being ap-
plied to the ends of all of the tubes of acon- 55
denser are arranged only at one end of the

tubes, while the opposme end of the tubes is

affixed to the tube-head, the packings for the

ends of one row of tubes alternating in one
tube-head with the stationary unpacked ends 6o
of the adjacent row of tubes, the tube-heads

being for this purpose - prow_ded alternately

Wlth rows of openings of larger and smaller

size. By this arrangement a larger number .

of tubes of a certam diameter can be sup- 63

ported in the tube-heads and thereby a larger

condensmn-surface for the steam- exhaust
furnished.

“In' the drawmn'q A A are the tube- heads, .
a,nd B B the condenser tubes, of myimproved 70
surface condenser ‘The mbes B B are ar-
ranged in a,lterna,tmﬂ* or staggered rows in
the tube-heads, one row of condenser-tubes

‘being packed into the tube-head at one end -

and securely affixed at the opposite end to 75
the other tube-head, while the adjacent row

o e

of tubes is affixed at one end to the first tube-
head and provided with suitable packing C
and screw-ﬂ'lands D at the opposite end in the

other tube-head as shown clearly in Figs. 2 8o
and 4 and 3and 5. Iti 1s obvious thatany ap-
proved packing, whether with or without
serew-glands, can be used. The stationary
ends of the condensel -tubes are slightly en-
larged by a reaming-tool, so as to engage 8g
%mall orooves ¢ in the openmﬂe of the tube- |

'heads} as shown in Figs. 4 and 5, or any other
‘means of securing the ends of the tubes B may

be employed. |
By my improved disposition of the con- go
denser-tubes and their packings alternately

at opposite ends of adjacent rows of tubes a

larger number of tubes of a certain diameter

'_can be arranged with a given size of tube-
‘heads, so that the total surface area of all the 95

condenser - tubes is greatly enlarged, and
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proved construction—mnamely, that the ex- |

pansion and contraction of the tubes takes
place simultaneously in opposite direction,
by which the strain on the tube-heads 1s re-
duced. Further,theadjustmentofthescrew-
oglands of the tube-packings is moreé easily ac-

complished in the tube-heads, as they are not

arranged as closely together as heretofore,

- while only half the number of packings are

ID
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required. Thearrangementof the tube-pack-
Ings at opposite ends of adjacent rowsof con-
denser-tubes permits also, when removing
the bonnets, of the employment of men at
both tube-heads when resetting the packings,
so that the revision or readjustment of the
tube-packings of a condenser can be attended
to within a shorter time than heretofore, for
the reason that the serew-glands of both ends

of condenser-tubes had to be adjusted, while
In the improved arrangement only the pack-

ings of the ends of every second row require
to be readjusted or repaired.

Having thus described my invention, I
claim as new and decnr*e to secure by Letters
Patent—

1. A surface condenser, in which one row

of condenser-tubes is packed at one end into

one tube-head and afiixed at 1ts opposite end,
stationary into the other tube-head, and in
which the adjacentrow of condenser-tubesis

affixed at one end, stationary to the first tube-
head and packed at its opposite end with the

other tube-head, substantially as set forth.
- 2. A surface condenser provided with al-
ternating rows of condenser-tubes one row

of condenser-tubes being provided with tube- |

packings at one end in one tube-head, while

the adjacent row of condenser-tubes is pro-

vided with packings at the opposite end in
the other tube-head, for the purpose of ar-
ranging a larger number of condenser-tubes
in ‘S&Id tube- hea,ds, substantially as set forth.

3. A surface condenser, the tube-heads of
which are provided with rows of openings,
the openings of one row being made of larger
diameter than the openings of the adjacent
row so as to provide for the packing of the
alternating ends of the rows of condenser-
tubes, substantlally as set forth.

4. In asurface condenser, the combination
of tube-heads provided with alternating rows
of openings, the openings of one row being'

of larger diameter than the openings of the
adjacent row, condenser-tubes the end of one
row of which is packed into a row of larger

openings in one tube-head, while the oppo-

‘site end of said row of condenser-tubes is at-

tached into a row of smaller openings in the
other tube-head, the adjacent row of con-
denser-tubes being attached at one end sta-
tionary into a row of smaller openings of the
first tube-head, while the opposite ends of

openingsin the other tube-head, substantlally

as set forth.

In testimony that I claim the foregoing as

my invention I have signed my name in pres-

ence of two subseribing witnesses. |
| ROBERT A. SPROULS.
Witnesses: |

PAUL GOEPEL,

GEO. W. JAEK:
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sald tubes are packed into a row of larger
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