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UNITED STATES

PATENT OFFICE.

To all whom it may concern: .
* Be it known that I, WiLriam A. Licar-
HALL, of the city of Brooklyn, in the couunty
of Kings, State of New York, have invented
a new and Improved Packing for Steam-Con-
denser Tubes, of which the following is g
specification:
My invention relates to the formation of wa.-
ter and steam tight joluts in tubular stean-
~condensers, between the tubes and the head-
sheets thereof, without the use of a follower;
and consists in g paper tube or hollow cylin:
der, formed of a continuous coil of sheet-paper,
caused- to adhere together by glue or some
equivalent, the walls. of the cylinder being
consolidated by severe - pressure, and suoch
cylinder being made, when completed as gz
manufacture, to fit tightly the tube to be
Packed, and made completely to fill the an.
nular space around the cylinder in the head-
sheet, whereby may be formed, without the
use of a follower, a permanertly steam and
water tight joint, which will permit of the
movement of the tube in the packing-cylinder
without displacing the packing, '

There are peculiar conditions to be met in
forming without a follower a perinanent, sat-
isfactory, steam-tight, yet movable, joinder of
the tubes with the head-sheets in a steam-con-
denser, among which the following may be
named : The tubes must be susceptible of lon-
gitudinal motion in tlie . heads, to admit of
their expansion and contraction with varying’
degrees of heat, to which in use they are sub-
Jjected, as a rigid joint would result in bending
.the tubes or tearing them away from the head-
sheets. The packin g or material used to form
the joint between the tube and the head-sheet
must be something that will not be worn away
-by the above-named motion ; otherwise the
Jjoint, no matter how tight it might be at first,
would soon become loosened so as to leak
steam and water; or there must be a compen-
sation for such wear in the elasticity of the
material. The material must be capable of
bearing without injury the heat of the steam
introduced into the condenser for condensa-
tion. It must be something that will not it.
8elf oxidize, and will not permit the oxidation
. of the tube or sheet-head at the points of con-
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tact. Tt must be suseeptible in some degree
of absorbing moisture, and thereby expaunding
and causing a berpetual elastic pressure
against the walls of the aperture in the head-
sheet on one side, and the exterior surface of
the tube on the other, and it must be of such
4 nature and coustruction that the friction or
adhesion between the externgl surface of the
packing and the walls of the “aperture in the
head-sheet is sufficient to hold, without the
use of what is known as a follower, the pack-
ing securely at rest in its seat, notwithstand-
ing the longitudinal movement of the tube
from expausion and contraction, - :

It is difficult to make a packing for con-
denser-tubes em bodying all the charactéristics
above named, and 1 am not aware of any pack-
ing in use tirat does so. If what is denomi-
nated a follower (a device well known ander -
that name) is used, there are many materials,
'such as soft metal, hemp, oakum, rubber, pa-.
per-pulp, and similar substances, by which a
tight, yet movable, joint may be formed ; but
the first cost of the follower is very great, and
while this device is one by which a joint when
loose may be tightened, constant care, inspec-

‘tion, and frequent tightening up” of the fol-

lower are necessary to maintain tight Jjoints,
The object of my invention is to dispense with
this expensive and troublesome device (the
follower) by furnishing a backing formed of.
baper complete in itself, by the use of which,
without a follower, a permanently steam-tight, -
but movable, joint may be formed between
the tubes and head-sheets of steam - condens-
ers. -

A special peculiarity of my new packing is
that, when driveninto a true cylindrieal recess
around the tube in g condenser-head, as here-
inafter described, it will firinly adhere to the
walls of the recess, and thus be retained fix-
edly in place, while the tube slides back and
forth in the packing, as it expands and con-
tracts by the varying degree of heat, to which,
in use, the tubes are Subjected, thereby obvi-
ating the necessity for making the recess of
an irregular shape or employing a follower, .

In carrying ont my invention, I take g .
sheet of paper.and preferably spread over
one side of it a very thin covering of glue or
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hesive substance designed for my packing.

Fig. 2 is a cross-section of the same. - Fig. 3

and a small quantity only be used, to the end | is & side elevation of the same. Fig. 418 a
that in the subsequent treatment of the paper cross-section, and Fig.ba central-longitudinal
it will be very completely incorporated into  section, of the same coil after its walls have -
its substance. Thus prepared, I wind the | been compacted and -consolidated by severe
sheet upon a mandrel the diameter of which | pressure. Fig. 6 is a vertical central section .
is just equal to that of the tube for which the-| of the die and mandrel, which may be used for
packing is designed. Sufficient paper should ‘| compressing and consolidating the said coil,

. be thus wound upon the mandrel to form a showing a coil forced into the die upon the
tube, the external dismeter of which shall be | mandrel. Tig.7 is a similar section, showing the
considerably greater than the diameter of the | mandrel withdrawn from the coil in the die,and

. aperture in the sheet-head of the condenser, | having received upon it another coilin the act .
into which the gaid tube is designed to be of descending with such coil into the. die,
_packed. Unless the sheet or strip. of paper whereby the coil already. in the die will be
used is itself of suitable width to make only. forced through and completed. Pig. 8 is a
a single tube of the length desired, the tube, vertical section of a sheet-head of a steam-
made as above, is cut into sections of the de- condenser, showing two apertures for tubes,
sired length, each section constituting the | one containing the prepared pa.per-cylinder‘
packing for the end of avcondenser-tube. In | packing ready to receive the tube, and the
this condition, although the paper may have | other showing the tube in the paper cylinder
been rolled up as tightly as it is practicable and the cylinder swaged down to complete the
to roll it by hand, the body of the cylinder joint. .
formed is too soft and pervious by water to A represents a vertical section, and Ala

cross-section, of the coil of paper as it has

answer the purpose desigued.

Tt is essential that it be subjected to severe been rolled upon a mandrel. B isa die, and’

‘pressure in order to change this condition and | C 2 mandrel, suitable for compressing the coil
compact the whole and give it greater solidit; A. The upper end of this die should belarge
To thisend I preferably place the sections upﬁ‘}ri enough to admib the coil, and gradually taper
aniron or steel mandrel of thesame diameteras | t0 the size of the aperture in the head-sheet
the interior of the sections, and force it, while | of the condenser, as shown in the drawings. :
upon the mandrel, through 2 die of suitable | The coil of paper being placed npou the punch
construction, whereby the walls of the cylin- | OT mandrel C, which has a shoulder, a, 1t is
ders or sections are considerably reduced.in foreed into the die by the downward motion
thickness, and the external diameter reduced | of the mandrel as far as the taper of the die

. to that of the aperture in the sheet-head of

will permit the shoulder to énter. The man-
the condenser in which they are intended to drel is then withdrawn, another coil placed.
be placed, thus compressing and compact-

upon it, which, in its descent, drives the first
ing the several folds of paper together. Af- through the die, and 80 each coil being forced
ter this compressing operation an examina-

through by the one next following. Disa
tion will show that a substance has been

formed having’ the peculiar -characteristics

some equivalent substance. ~ The adhesive
substance nust have very little consistency,

vertical section, and D’ a cross-section, .of the
_ coil after pressure inthe die, and the packing is
thus completed. Eisa broken section of the '
head-sheet of & steam-condenser, showing two
cylindrical apertures for tubes, one, ¥, with the
paper cylinder D in place upon the tube G pre-
paratory to swaging. The aperture in thehead-
sheet is made only very: little larger than the
tabe G from the inner surface b for a small
portion of its thickness—tor the remaining
portion the aperture being enlarged, forming
a straight annular recess around the tube
‘when the latter is in place in the head-sheet,
with a shoulder, ¢, at the bottom. The paper -
cylinder D occupies this recess. After the
completed paper cylinder is placed upon the
ond of the tube in the said Trecess, as shown
in Fig. 8, I take a suitable tool—preferably
an annular puuch corresponding in size with
the end of the said cylinder—and, by percus-
sion, swage or upset the cylinder in its seat, -
so as to tighten it around the tube and against
the walls of the recess, and cause it to fill com-
pletely the annular recess in the head-sheet,
whereby this peculiar‘packing will, without &

follower, be retained fizedly in the said cylin-

hereinbefore named, which specially adapt it
to the office of packing condenser-tubes—that
is to'say, while neither water nor steam can
pass through it, it will, by contact with moist-
ure, abserb it sufficiently to be expanded,
thereby to form a tight joint in use in a steam-
condenser. Parting with its absorbed water
very slowly, it does not readily contract by
heat in the absence of water in the condenser;
it contains nothing that can contribute to the’
_oxidation of the tubes or tube - sheets with
which it is iu contaet; it will bear, without
fracture, the percussion and swaging necessary
tocompactitinits seat in the sheet-head around
_the pipes, and when so swaged will retain
permanently the shape and position thus given
to it, without the use of a follower, and while
permitting the tube, as it expands or contracts,
1o slide in the packing, will remain securely
fixed in the head-sheets by adhesion toit; and,
finally, it forms apacking that iy cheaply and
easily produced and applied. _
Of the drawings, Figure Lis a central lon-
gitudinal section of the coil of paper and ad-
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drical recess, while the tubeis allowed to slide
back and forth in the packing as it is con-
tracted and expanded by varying temperature,
and form a steam-tight joint between the head-
sheet and tube.

‘What I claim as my invention, and desire
to secure by Letters Patent, is—

‘1. As a new manufacture the compressed
and consolidated cylinder D, composed of com-
bined paper and the adhesive substance speci-
fied,  formed and fitted for the packing of
tabes in steam-condensers, as and for the pur-
pose described. ‘ -

2. The combination of the head-sheet E, the
tube F, and the compressed and consolidated

paper packing D, the recess in the head-sheet,
which constitutes the seat of the packing, be-
ing truly cylindrical, and the packing, being
compacted in its seat, so as to adhere to the
walls of the recess and press tightly against
the tube, for the purpose of forming a perma-
nent steam-tight, yet movable, joint between
the head-sheet and tube, as deseribed.

In witness whereof I have hereunto set my:
hand this 18th day of August, 1875.

WM. A, LIGHTHALL.
Witnesses: - :
B. 8. CLARK,
~ FRED. E. BoND.




