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PATENT OFFICE.

JOHN F. O'ROURKE,

OF NEW YORK, N. Y.,
fo} ROURKE OF SAME PLAOE

ASSIGNOR TO STEPIIENS &

AIR-_LOCKFQ_R C_AISSONS.'

SPECIFIGATION formmg part of Letters Patent No. 591 633, dated Octobe.. 12, 1897.

Application filed May 6, 1897 &erlal No. 635, 316

(No mﬂdel )

To all whom it may concern:

I3e 1t known that I, JOHN F. O’ROURKE, of
New York, in the county and State of New
York, have invented certain new and useful
Improvements in Air-Locks for Caissons, of
which the following 1s a full, clear, and ex-
act description.

My invention relates to improvements in
air-locks for pneumatic caissons; and the ob-
ject of myinvention is to produce a compara-
tively simple and thoroughly efficient lock
which has at the upper and lower ends gates
arranged to make air-tight closures and to
operate very easlly; to provide the lock with
an Internal-ladder arrangement which en-

ables workmen or others to easily ascend or
dlescend through the lock without depending
on the bucket or cage; to provide a conven-
lent means for WOI‘LIDW the gates or valves of
the lock by steam or air pressure, and to pro-
duce a system of valve-operating mechanism
by which the valves can only be operated pro-
gressively or successively so as-t0 permit the
air to enter the appropriate cylinders to work
the gates or to supply or relieve the air-pres-
sure 1n the lock at the proper intervals, thus
rendering accidents or inefficient workmﬂ'
practically impossible.

To these ends my invention consists of cer-
tain features of construction and combina-
tions of parts, which will be hereinafter de-
scribed and claimed.

Reference isto be had fo the a,ccompa,nymﬂ'
drawings, forming a part of this specification,
in which similar f gures of reference indicate
corresponding p‘lI‘tS in all the views.

Figure 1 1s a plan view, partly in section,
of the air-lock embodying my invention, a
part of the external mechanism being re-
moved. Iig. 2 is a vertical section on the
line 2 2of Fig.1. Fig. 3 is a vertical section
on the line 3 3 of Fig. 4, a portion being broken
away to show the cy linder for operatmﬂ' the
lower gates. Fig. 41s a sectional plan on the

line 4 1 of Fig. 3, but with the steps removed.

Fig. 5 is an enlarged detail sectional plan of
the valve mechanism controlling the air-sup-
ply to the air-lock and to the cylmdel s which
work the gates, and Fig. 5% is a detail of the

a sectional
Fig. 7 is |

air-pipe connections. Fw' 6 1s
elevation on the line 6 6 of Fig. 5.

- a detail section on the line 7 7 of Fig. 5, show-

ingthe air-pipe connections; and Fig. Sisa de-

-tall sectional view showing a modlﬁed means

of hanging the doors to cause the ready sepa-
ration fmm their seats.

The lock has an essentially cylindrical body
10, which has a top opening 11 and bottom
opening 12, these being of the usual size to
permit the passage of a bucket or cage, and
around the top opening 11 is a circular ring

13, which is arranged on the inner wall of the-

body or shell, and the opening 11 is closed
by the 0pp051te1y -arranged convex swinging
gates 14, the meeting edﬂ'es of which are
packed so astomake an air- twht closure, said
gates having at their outer edﬂ*e flanges 15,
adapted to elose opposite the ring 13, above

referred to, and the flanges 15 h:ewe ﬂap -gas-

kets 16, which close against the ring 13 and
protrude into the alr-lock so that the air-
pressure will strike the gaskets and make an
alr-tight seal.

13 or flanges 15 with the same result, the 0111
necessa,ry.thing being to bring the ﬂaps into
the air, so that the pressure will press them
against the opposite part and make an air-
tight closure.
only as an emergency seat against which the
flanges 15 can close tightly in case of an acei-
dent; but ordinarily the strain on the doors
will be taken by the journals, and the top of
the air-lock will be more likely to buckle than

the doors themselves, and the actual closure

is effected by gaskets 16, which, as above
stated, close down against the flanges 15.
The gates 14 are cut away at the center and
at the meetmn' edges, as shown at 17 in Fig.
1, to receive and ﬁt snuwly upon the stufﬁncr-

box 13, which comprises two meeting parts 19

and 20, secrewed togetherin the ordmary way,
as shown in Fig. 3, and the part 19 isinclosed
by a packing “band 21, against which the gates
14 close. 'The hmstmn* -rope 22 runs throucrh

55

60

It is obvious that the flap-
ﬂ‘a,skets 16 can be applied either to the ring

Y 75

The ring 13 will-therefore act

3G

e
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the stuffing-box, and the stuting-box is rela— .

tively long, SO th&t it can be easﬂy adjusted
in relation to the gates. The doors will there-
fore close tightly awa,mst thestuffing-box even
if the latter is not very nicely adjusted.

The gates 14 have depending arms 23 at the
ends Wthh overlap, as shown best in Figs. 1

100
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and 2, and the arms are hung on shafts 24, | therefore clamber easily up throu’gh the air-
- which are journaled in suitable stuffing-boxes

25 on the shell 10. The overlapping of the

arms makes it possible to hang both gates on
the same center, and one arm of each gate is

fixed to its shaft, while the opposite arm is
loose on its shaft, and so by the simple rota-.

tion of the shafts both gates are moved in

N unison, and if the shafts are oppositely moved

10

it follows that the gates are opened or closed

thereby, as the case may be. This hanging

- of the opposite gates on a single center is im-
- portant, asit obviates the necessity of piercing

the shell in more than two places, and there-
fore reduces the liability of leakage, and it

- also simplifies the construction.

It will be noticed that the doors as soon as

~ they start swing clear of their seats and are
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entirely unobstructed. Thisis an important |
matter and 1t can be accomplished in other |

ways—Ior instance, as in Fig. 8, where the
arms 23%, carrying the doors 14, cross and are

journaled on parallel shafts which are geared

together. This arrangement brings the cen-
ters of the doors—that is, the centers of the
circles which they describe—in such position
that the doors swing clear as soon as. they

-start. T'his prevents any possible wear or
friction on either the doors or the opposite-

parts of the shell. | |
To the outer ends of the shaffs 24 are se-

cured cranks 26, which are forked, as shown

at 27, and each fork 1s pivoted to a cylinder

28, which is supplied with air by flexible |

pipes 29, the connection being at opposite
ends of the ¢ylinders, as shown at 30 in Fig.
3. - The cylinder has the usual piston, and
the piston-rod 31 is pivoted to a fixed support
on the shell 10, as shown at 32. The cylin-
ders 23 counterbalance the gates 14, and when
air-is- admitted to the cylinders the eylinders
move up or down, as the case may be, and so
actuate the gates. This arrangement of cyl-
inders I do not claim, as I have claimed it in
my application for Letters Patent of the

United States for animprovementin air-locks

for caissons, Serial No. 617,437, filed Decem-
ber 30, 1896. | |

T'he air-lock has at its lower end oppositely-
arranged convex swinging gates 33, which
near their outer edges have seats 34, which

when the gates are closed. fit closely against
the seats 35 on the sectional ring 36, forming |

the lower terminus of the lower step- sec-
tions 37, and the meeting points of the fixed
and movable seats are suitably packed, as
shown in FKig. 3, the packing being substan-
tially like that of the upper gates already de-
scribed. These step-sections 37 have meet-
ing flanges 38, which can be readily bolted
together, and when the sections are fastened
they form a tubular structure, as the draw-

ings clearly show, and at intervals are. flange- |

like steps 39, which are formed on the lower
and inner sides of the sections 37, and these

flanges or steps can be grasped like the rungs

of an ordinary ladder, and the workman may

| with the caisson-shaft referred to.

loek. This step-like arrangement, which in

connection with the parts to be described be-
low forms an internal tubular ladder, 1S par-

70

ticularly adapted for use in connection with
the caisson-shaft shown in my application .

- for Letters Patent of the United:States, Serial

| No. 620,996, filed January 28, 1897; but I do

not limit my invention to use in connection

75

When,

“however, it is so used, one can c¢limb up the -

ladder of the shaft and then continue on
| through the ladder-like structure within the
| air-lock. Thestep-like arrangement referred

| and the upper sections 37 have outwardly-.
| extending flanges 40, which are supported on

“to can be carried up to any necessary height,
“but it is better to carry it to the height shown,
angle-irons 41, bolted to the shell 10 of the

by circular cross-pieces 43,which form ladder-

-comes nearly to. the top of the air-lock, so

r a counterweight 52, which assists in counter-

|| the gates.

: lock I do not by any means limit my
' tion to this precise form. _ _

The lower gates 33, already referred to, are
suspended by

' on shafts 46 and 47, which are mounted in
stuffing-boxes on the shell 10, the shafts being
connected by gears 48, so that they will turn
- 47 has a crank 26* similar to the crank 26 al-

' ready described, secured to it,and the crank
'is pivoted to an oscillating cylinder 49, which

' the cylinder to move on its piston and so work
- vided with a erank 26, to which is attached

‘balancing the gates.

gates and described in my former application,
T wish it distinetly understood that I do not
‘ment of eylinders, as it 1s perfectly obvious
‘that any equivalents in the way of levers,
hand-wheels, or other well-known devices can

shafts to work the gates.. | |
The air to supply the air-lock, work the

. has its piston-rod 50 pivoted to a fixed sup-
| port 51, as shown clearly in Fig. 3, andsothe
admission of air to the cylinder ends causes

It will be observed that the armng.ementn
of the eylinders for operating the gatesis simi-
‘lar to that described for working the upper

limit myinvention to the use of any arrange-

be applied to either the upper or lower gate-

air-lock. To form a continuation of this lad- -

“der-like structure-uprights 42 are bolted to

- the flanges 38, and the uprights are connected =~ .
9o

rungs, and the whole affair is braced by the =

laterally-extending braces 44, which are bolt-

{ ed to the uprights 42 and to the shell 10 of

| the air-lock. The top of the internal ladder

' thatone can clamber from the ladder through
| the top of the air-lock,and while I have shown
' a, particular form of structure adapted for
- easy application to the interior of the air-
inven-

arms 45, which are rigidly se-
- cured to the gates, and the arms are journaled

(o5

110

115

The opposite shaft 47 is also pro-

120

as referred to above; but in this connection -

125

130

cylinders, and also supply the caisson is ad-
l mitted 1n the usual way _th’rough a pipe 53,:'

'in unison and oppositely. One of theshafts =

8o
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move forward, tipping the cranks 26 and

turning the shaft 24, so as to swing open the
gates 14. The bucket 1s then free to pass
ot through the upper opening of the air-
lock.

When the bucket is to be returned to the
caisson, the above operation is simply re-
76, and 77 serving to
successively lock and release the several
valves, and the valves are operated so as to
first lock the npper gates, then turn the air
into the air-lock, and then open the 1ower

gates.

It will be observed that when elther theup--

per or lower gates aremoved theyswing clear
from their sea‘rs as soon as they start, and are
therefore entirely unobstructed, and it will
be observed that when they are closed an
hermetical seal is effected.

From the foregoing description 1t will be
observed that the ...,ates at both ends of the
alr-lock can be very easily operated either by
the ordinary levers or handles or by the cyl-
inder mechanism described; that when the

latter mechanism is used the valves can-only
be worked, and consequently the several

parts can 0111 y be worked 1n proper sequence,

and that the air-lockis easy of access and can

be conveniently traversed in either direction
without recourse to the usual way—to wit,
the bucket or cage.

Having thus deseribed my invention, I

claim as new and desire to secure by Letters
Patent—

1. The combination of the shell, the oppo-
site swinging gates, the crossing arms secured -

to the gates and independently journaled,

and gears connecting the adjacent arms, sub-
series of valves.

stantially as described. |
2. The combination with the shell, and the

opposite and alining gate-shafts therein, of

means for turning the shafts or gates to close
the shell-opening, and the overlapping arms

secured to opposite sides of the gates, one arm -

of each gate being secured to one shaft and
the oppos.lte arm 1oose on the opposite shaft,
substantially as deseribed.

a flap-gasket held to e

theringand flanges, said gasket being pressed
to its seat by the air-pressure in ~13he shell, -
{ connected to the valve-stems and constructed .
4. The combination with the shell, of the .
{ disk unlocking the next, substantially as de-

substantially as desecribed.

essentially-tubular ladder therein.
5. The combination with the shell, of an

internal tubular structure held rigidly to the
walls of the shell, said structure having in-
wardly-proj ectmg flanges forming steps, sub-
| supply pipe, valve-controlled connections be-
6. The combination with the shell, of the -

internal tubular structure having steps there- :

stantially as deserlbed

on, the said structure having 1138 lower end

formed into a seat against which the lower | several Valve-stems and interlocking “disks

il

F
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closure of the shell ecan abut, subsLantmlly as

described.
7. The combmatlon with the shell, of the

internal tubular structure formed of ring-sec-

| tions secured together, said sections hawnn'

Inwardly - pro;;eetmﬂ* step - forming ﬂanﬂ'es
thereon, substantially as descmbed
8. The combination with the air-lock hav-

ing suitable end closures, of the internal lad-
..de-r secured to the lock, the lower end of the

ladder carrying a valve-seat, substantially as
described. -

9. The eomblnd,tlon with the shell and the
internal essentially-tubular structure having
steps thereon, of the skeleton ladder pr oiect-
ing upward from the said tubular structure,
Substantlally as described.

10. The combination with the shell and the

ring-sections with steps thereon held within

the shell, of the uprights secured to the ring-
sections, and the cross-pieces forming 1*11110‘5
secured to the uprights, subgtantlally as de-

| seribed.

11. The combination with the air-lock and
the cylinders or motors constructed to work

whereby the valves operate in regular se-

| quence, substantially as deseribed.

12. The combination with the air-lock hav-
ing its movable parts worked by cylinders or
motors, of a valve mechanism controlling the
air-supply of the cylinders or motors and air-
lock, and an automatic locking device for the

-valve mechanism constr ucted to cause the

movement of the first valve to unlock the
next, and so on in sequence through the whole

70

75

3¢

go

the moving parts of the lock, of a valve
! mechanism controlling the cylinder or motor
air-supply, and an automatic locking device

95

TOC

10¢

13. The combination with the au--loek and .

the cylinders or motors constructed to work

the moving parts of the air-lock, of an auto-

matic locking device constructed to permit '

the operation of the valve mechanism only

in regular sequence, and a movable. latch
locking the valve mechanism, and serving as

1 a eirceuit-closer for an alarm-circuit, substan-

3. The combination with the shell having
a bucket-opening and the ring encireling said.
opening, of the swinging gates having flanges
adapted to come to rest oppos;lte the ring, a,nd |
fect a closure between

tially as described.

14. The combination with the air-lock and
the eylinders or motors working the remov-
able parts of the air-lock, of a series of valves
controlling the air-supply fo the cylinders.or

ILIC

I1°

motors and lock, a gear mechanism connect-

ing the several valves, and interlocking disks
to move successively, the movement of one

scribed.

15. The combination with the air-lock and
the cylinders or motors constructed to work
the moving parts of the air-lock, of the air-

tween the air-supply pipe, the cylinders or
motors, and the inner and outer sides of the
alr-loek a, gear mechanism connecting the

I2¢

I2¢

I3C




10

591,633 . . | 3

which connects, as shown at 54 in Fig. 7, with

a cross-pipe 55, and at one end of the pipe is
an ordinary two-way cock 56, operated by
handles 56* on opposite ends of its valve-stem

-56“’, and the cock can be turned so as to let

alr into either of the pipes 29 and so to either

end of the cylinders 28, and when the air is"

admitied to one end of the cylinder it ex-
hausts from the other end through the valve
56 and through the vent 60 into the lock.
The details of this and the other valves or

- cocks to be immediately described are not

20

30

1llustrated, as the valves are not newin them-
selves and any usual valves capable of ful-

filling the necessary functions can be used.

This of course will be understood. The op-
posite end of the pipe 55 connects by a cock
or valve 57 with the branch pipes 58, leading
to the lower cylinder 49, and the valve-stem

57"has handles 57* at the ends, these handles,
as seen in Fig. 5, being placed at the ends of -

the several valve-stems, which are journaled
in the wall of the shell 10, so that the valve
mechanism can beoperated either from with-
in or without the shell. The valve 57 also
connects with a pipe 59, leading outside the
shell 10, so that when air 1s admitted to one
end of the cylinder 49 it exhausts from the
other end and out through the pipe 9. This
1S necessary, because it cannot exhaust into
into the shell 10 when working the gates one
way, because the air-pressure in the shell

- would prevent it.

35

40

50

55
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67 of the second gear.

The inlet-pipe 53 connects d11 ectly with a
pipe 61, leading to the caisson-shaft in the
01‘dinary way, :—md the pipe 61 connects at the
top with a valve 62, (shown best in Fig. 6,)
which 1s adapted to permit the air to enter
the lock or to permit the air to exhaust from
the lock outward through a connection 63,
leading outside the shell. The stem of the
valve 62 is provided with a double beveled
gear 64, one half of the face being plain, as
shown at 65, and the toothed half of the gear
registering with the plain face 66, while the
plain face 65 registers with the toothed face
The gears 64 65 and
66 67 do not therefore work each other, but
they engage and are worked by the beveled
aear-wheel 65 on the shaft 69, which is oper-
ated by a handle 70, and thus by moving the
handle 70 the shaft of the valve 62 can be
moved. The connection between the gear 68
and the gear 66 67 is simply to permit the
locking of the gear 68 and the valve con-
nected with it, and to this end the gear 66 67
1s secured to a properly-journaled vertical
shatt 71, which has thereon a disk 72, with
noteches 74 in the edge thereof, and stop-pins
75 adjacent to the nomhes these pins and
notches registering, as deserlbed more par-
ticularly below, with the disks 76.and 77,
which are secured to the valve-stems 56° and
57°, the former having a noteh 78 and an ad-
Jaeent stop-pin 79 thel eon, and the latter a
notch 80 and stop-pin 81.

By reference to Iigs, 5 and G more par- |

one of the notches 74 registers with one of
the disks 76 or 77 the 1atter can be moved a

limited distance, the distance being limited

by the stop-pins 75, 79, or 81, but that when
the said parts are not in reg gistry the disks
and consequently the valve-stems cannot be

moved, and it will be further observed that

when the disk 72 is engaged by either of the

notches 78 or 80 the shaft 71, gear 66 67, gear
63, and the valve-stem of the valve 72 are.
loeked The object of this arrangement is to
provide against accidents and make it possi-
ble to only operate the appropriate valves in
regular sequence. Tocarryout thisideastill

further, the disk 77 is normally locked by a

latch 83, which engages a notch in the disk,

as shown at 82 in Fig. 6, and the latch 83

forms one terminal of an electric circuit and
is adapted to close the circuit by engaging an

I 'tieulally the latter, it will be seen that when

7o

e "
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75

30

35

opposite contact 84, which forms the other

terminal of the circuit. This circuit can in-
clude any necessary number of alarms or sig-
nals which can be located in the caisson or

at desired points, and in order that the cir-

cuit may be convenieutly opened or closed
the latch S3 is fastened to a shaft 85, which
is suitably journaled and turned by a han-
dle 86. |

- We will suppose now that the bucket isin
the air-lock and the lower gates 33 are opened
and the upper gates 14 closed The alarm-

“handle 86 is tur ned so as to brmn‘ the lateh 83

into-engagement with the contaet 84, which

95

100

closes t-he circuit and sounds the _alarms. |

This action also releases the disk 77, which
is held in one of the notches 74 of the. disk
72, The handle 57* is then turned to the po-
sition shown by dotted lines in F'ig. 6, and
this admits air through the valve 57 and.one
of the pipes 58 to the upper end of the eylin-
der 49. The cylinder then moves upward

| and acting on the crank 2(6* and gears 48*

swings the gates 33 to closed position, the
seats 34 and 35 coming into close contact, so
as to make an air-tight seal.
of the handle 57* will have brought the notch
S0 into registry with the disk 72, the pin 81
making this registry certain, and the operator
can then swing the vent-handle 70 to the po-
sition shown by dotted linesin Fig. 6, because
the disk 72 and the handle 70, which 1s Indi-
rectly connected, as already descubed will
by the first movement be unlocked, the han-

"The movement

105 |

Qo

110

s

120 - .

dle 70 being moved, as described. The gear

63 turns the gear—wheel 64 65 and moves the
stem of the valve 62, so as to permit the air
to exhaust from the air-lock. The above

movement will turn the disk 72 so as to lock:

125

the disk 77 and will bring one of thenotches 74

into registry with the dlsk 76,80 as to permit
the latter to be turned. The operator then
turns the handle 56* to the position shown by
dotted lines in Kig. 6, and this turns the cock
or valve 56, so as to permit the air to pass
through one set of pipes 29 to the lower ends
of the cylinders 28 whewupon the cylinders

1.30
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connected to the stems and constructed so

that the movement of one disk releases the.

next, and 80 on in sequence, substantially as
descrlbed

16. The combination with the shell and the
internal tubular structure terminating aft its
lower end in a fixed seat or ring, of a lower
closure adapted to close opposite the said

t ring, and the ﬂap gasket arranged to be

~pressed by air so as toeff ecta,elosure between 10
the said ring and the said lower closure sub
stantially as described.

JOHN F. OROURKE.

YWitnesses:
WARREN B. HUTCHINSON,
BERTHA DEYO. |
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