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UNITED STATES PATENT OFFICE

ALEXANDER I—IOLMSTROM OF "\TF‘W YORK

V Y.

APPARATUS FOR ATMOSPHERIC PILE-DRIVING-

St)eelﬁcatlen of Letters Patent-l\To. 125130, dated J anua.ry. 2- 1855

[Fo—

To all whom, it Mmay CONCern:

Be it known that I ALEXANDER HOLMQ
sTROM, of the city, county, and State of New

York, have 1nvented certain new. and useful

Im rovements in Aapparatus for Atmos-

pherle Pile-Driving; and I do hereby declare

that the followmg is a full, clear, and exact
description. of the same, referenee being

made to-the annexed drawmgs making a |

part of this specification; in whlch-—_ _
Figure I is a perspective view showmg

partly the interior; Figs. 11 and IIT are sec- |
tions 1n detail; end similar _1etters refer: to

similar parts throue'hout .

My invention 1s for certain’ 1mprovements
in the pneumatic. process for driving hollow
piles or cylinders in the construction of hy-
draulic works of various kinds, sa,ld process
being known as “ Potts’s ? _

- T'call my invention an ¥ air- leck 7 a,nd the
object of it is to. enable all the various opera-
tlons of taking in materials, exhausting, -or
forcing air, &e. to be performed without dis-

- charging the workmen and by which also the
said workmen have complete control of the |
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pneumatic apparatus from within, so-that
they can apply the pressure, or the vacuum;
or regulate the same as may be. requlred, and
can also govern .the valves for ingress or
egress; whereas in the old plan these have

~ to be varied by signals to others outside.
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By means of my improvement the amount.

of work which can be performed in a given
time is much greater than by the other plans

while. the safety is not only much increased
but it is also found that the men. will WOI‘k

much better under the sense of security given

by their possession of the entire control. of

the apparatus from within.
The. manner. of constructmg and op eret-—

~ ing my said air-lock is as follows: At A 1S a
portion of a metal cylinder or pile intended
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TI0T).

to be sunk in'the ground beneath the water,

—

by two covers, one of Whl(:h 1s on the outSIde-

at (07),
(6"7), Fig. III, where it is .shown open
and hanging by its hinge. Through the bot-

tom of the lock there is a second man- hole -

and ‘the other opening inward:at o
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"preclsely 111{6 that just deseribed, of . whlch o
(¢, ¢’, and ¢’”) Figs. I and TIL, will 1nd10ate o

| except at the option of those inside.-

the relatwe parts.
At C there 1s a wmdlass the shaft of

| which 1s supported in bearmgs in -the sides
| of the lock, the ends passing through so as
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to be- operated by a winch or otherwise from '

the outside, and the joints being kept tight

by stufling bo*{es as shown in Figs. I and II |
The windlass 1s so contrived that its shafts
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may rotate without also turning the barrel |

| accomplished by means of the pinch-nut C’,

Fig. 11, which When screwed up against. the

Wmdlass causes that to turn with the shaft'

Thls i
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‘while if unela,mped the windlass remains

-Sta,tlonary, in which latter

hinge, as shown in Fig.

shown in Fig.

1 lass is dlrectly over the lower manhole (c)

leading into the hollow. pile. o
The several pipes are situated and op er-

pipe forming a communication.from the.in=
side of the air-lock to the outside, thé eock-or
valve being inside.

‘When there is a greater

p031t10n 1t.1s
TII. The position of the wind:
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ated as follows: (&) Figs. I ani I1T is an air -'

pressure in the inside than outside the man-

up by said pressure.

hole cover (5”) is alwavs closed-and is kept
(It may be remarked. |
that all the covers are either ground or. gum

0
joints and keep tight by mere contact.of sur- =

faces.) - When therefore a workman on the
| 1nside wishes to get out he first opens thlS'

pipe (d), when as soon as the pressure is

equalized, the cover (b’) falls upon. its

I1I, and thus opensa

| passage, the cover (b’) not being on in any .
case except there is a vacuum within when =~

as usual by the air pump. The air-lock is

bolted fast upon the top of the pile and the

joint made air-tight in the same manner as
if the common cap or plate were used. The

air-lock is shown at B, and as represented,
consists of a strong alr -tight  eylindrical
chamber.
height to allow men to stand upright to work
therem—-—-(the side in Fig.
partly cut away, merely to exhibit the inte-
Upon the top at (@, @) are two or
more lights of strong olass, and at (b) 1s a

man—hole

ThlS ought to be of a sufficient

I is shown, as if |

of course there will be no workman. there |
At (e)-is another air pipe and cock, servmg

a purpose somewhat like that at ( d) viz. to

effect from the inside of the hollow pile an
equalization of the pressure between it and.

the a,lr-lock from Wlthm the former, and'

at (f) is another air pipe leading to the pile,

within the air-lock.
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and as represented, is to be operated from S

At (g, 2) are two pipes Wthh hzwe com- h

munication with the. interior of the hollow
pile A, from without the air-lock, the dis-
eharge being through -the floor as showi.
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This 1s ca,pa,ble of bemg closed | One of these (gr) leads to a,nd termmates in :
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a receiver connected with the air-exhausting
pumps, as usual, and the other (%) leads to
is connected with air-forcing-pumps.

At (4)

air-lock. This is a discharge pipe. It has
on the inside a flange as seen at (¢") to which

additional length of pipe may be added,

T

whereby it can be extended down te the bot-

tom of the pile. B | |
" Having now described the several parts of

the air-lock, the use of the same can be mcre

“% fully ascertained by the following descrip-
tion of its operation in connection with the
sinking of the pile; and first to show its use |

more completely I will briefly state the mode

of Potts. In the first place in sinking the

% pile a cap must be put on the upper enc

20

and made air-tight; from this a pipe leads
‘either to an exhausted receiver, or to an
air-pump; if to the former, as soon as the |

communication is made, a partial vacuum 1s

“% formed within the pile which causes the
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~ obtalned.

water, sand, &c., to rush violently out by the
connecting tube, while it 1s at the same time
forced down by the external pressure thus

- enough the interior is to be filled with mason
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~play to facilitate the working and reduce
~ both the time and expense as well as per- |
" form a superior quality of work. It is
known that both vacuum and compressed-
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work to give it weight and stability, and 1t 13
here that my improvement comes chiefly nto

air are used in this mode of performing sub-
marine works. The compressed air is brought
into play at such times as it is necessary tor

“"" men to work within and near or upon the
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bottom, as for instance, if before the pile
has been sent down to the intended depth it

shall be opposed by some obstructions, as

rocks or trunks of trees, then these must be

" cleared out of the way. For this purpose the
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pile must be kept free from water, or if sent
down to its proper depth, then in order to

~ carry on the laying of the mason work 1t

must also be kept free from water. To ac-

" complish this the cap is put on, (the men
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and materials being within), enough air 1s
forced in to counter-balance the pressure of
the water from the outside, and hence as

- none can enter, the workmen may operate

-+ free from that obstruction.
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. n Now 1t ‘will be
seen that as soon as the materials are used
up, (which can be put in but in very limited

quantities,) the cap must be taken off, the

~ men get up and take in the supply and the
-~ operation of forcing out the water be gone
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over. There is also a certain amount of dan-
ger, for the lives of the workmen are wholly
dependent. on those without, or on the per-

fection of the pumping-apparatus, or of the

system of signals. Hence they
with more or less of fear.
- Now by my improved *

always work

air-lock ” as be-

is also a pipe which communicates
from within-the pile to the outside of the |

When it has been driven deep

1

112,180

fore mentioned it is wholly controlled from

materials may be constantly supplied to the

| pile without taking off the necessary pres-

sure required to keep it free from water.

In the first place I will suppose that the hol-
low pile A has been sent down to a certaln
depth by the vacuum, and has been arrested

by an obstruction, as a rock. The base of
the air lock B being bolted upon the head of
the pile forms the cap equivalent to the old

‘mode. The force of compressed air is now

| within and it has also this advantage, the
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to be employed to empty the water and

leave the rock bare for the operation neces-

sary to remove it. The cover (b7) is taken

away from the man-hole (b) and as many

men enter as are required for the work, tak-
ing in also such tools and materials as are
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necessary. The cover (¢’) is next taken off

‘of the man-hole (¢) and a length of pipe
‘sufficient to reach to or near the bottom 13

bolted upon the flange (") of the discharge-
pipe (¢). The cover (6’7) is then raised
and the man-hole (&) closed from within.
The compressing-air-pumps are then set in

‘motion, and air forced in through (%) and

inasmuch as the man-hole (¢) 1s open the
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pressure extends throughout both the air-

lock and the pile, the upper or top becoming

‘the cover. This pressure keeps up the cover
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(3””). The pressure upon the surface of the |

water begins to force it out through the dis-

charge pipe (¢) in a continuous jet or

‘stream, the operation being continued until
the interior of the pile is free. The work-
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men can then descend being lighted by the

olass (a) or by artificial ‘means as required.

The operation on the bottom now com-

mences. - The shaft of the windless C is to

"be kept in continued rotation from without.
Anv welghts can be raised from the bottom
of ‘the pile by throwing the barrel of the
windlass into gear. The stone forming the

obstruction to the descent of the pile, as fast
as quarried, is thus brought up and piled
upon the floor of the air-lock. As soon as

‘- the quantity raised has filled the air-lock as

far as can be conveniently done i1t must be
emptied. This can accordingly be done
without disturbing the men at work in the
bottom of the pile, for they can go on and

_pet stone ready for hoisting.. In order how-
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ever to be able to open the cover (5’’) the
pressure of the air within must be made the

same as that without, and this must be so
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done as not to relieve the pressure within the

pile. The cover (¢’’) is therefore shut up
against (¢), the cock (&) may then be
opened and the compressed air rushing out,
an equilibrium will be produced, at which
moment the cover (6’") falls open, the pres-

vated is then taken out, and anything re-

125

sure of the air being still maintained within |
A by the continued working of the force-
pumps. The stone and other matter exca-

139
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‘quired within may be received. The cover

(6’’) is once more closed against (b), the
air-cock (f) opened, and the pressure within
the air-lock and pile equalized, at which mo-
ment the lower cover (¢’’) falls open and
the commumcatlon 1s once more restored.
The work of raising the accumulated stone,
&c., then goes on as before. It will be seen
that the men in the pile can work with per-
fect security for should anything occur
whereby it was rendered necessary for them
to come out all that would be required would
be to open the air-cock (¢) when the pres-
sure would soon be taken oif and the cover
(¢’’) thereby opened. It is now supposed
that the obstruction which prevented the
descent of the pile has been removed; it 1S

then ready to receive the effect produced by

the vacuum. The men all come up into the
alr-lock and the cover (¢’) is put on to (¢).

The pipe (¢) being closed from the outside,

the cock (g) leading to the exhausted re-
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- surface of the water.
~ the top of A approaches the surface as near

ceiver, or directly to the air-pumps, (as may
be requ131te to produce a sudden or a grad-

ual descent,) is opened and the vacuum in
Of

A produced, the pile descends as usual.
course the air-lock is never to go below the

as deemed safe the air-lock must be un-
bolted from the flange and hoisted out of the
way by a crane, and another joint of the pile
put on; the alr-lock is then raised to the top

of this last and made fast as before, ‘de- |

scending with it to the Water S edge

As soon. therefore as

When the
tended depth and the interior is to be filled
with masonry the same general plan before

to be put into the air-lock in such quantity
as may be convenient and they are to be re-
plemshed from time to time without inter-
ruption to the workmen in the hollow. pile,
by cutting off the communication with said

pile and the air-lock during those intervals.

What I claim as of my invention and de-
sire to secure by Letters Patent is—

1. Constructing the “air-lock” in such
manner that the pressure of the air, either
within the lock or within the hollow-pile,
may be governed by the workmen inside,

whereby they are thus enabled wholly to

control the means of escape for themselves...

2. I claim combining with the air-lock a

hoisting apparatus to which the moving
‘power is given from the outside of the lock,

but the a pplication of that power to the
windlass 1s made by the workmen within
whenever the same may be required, where-

within, the whole being constructed and op-

| eratmg substantlally as set forth herein.

ALEX HOL\ISTROM

Wltnesses —
S, H. MA.YNARD,
J AMES L. RoBERTS.

pile has been drwen to the in-

“described is to be followed Materials are
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by those men are not only relieved from any 60
extra exertion but the ability is also main-
tained of applying greater force than could

‘be done were the motive power given from
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