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UNITED STATES

PatenT OFFICE,

BYRON GOLDSBOROUGH, OF NEW YORK, N. Y.

HOISTING AND AIR-LOCK APPARATUS FOR CAISSONS.

SPECIFICATION forming part of Letters Patent No, 623,660, dated April 25, 1899,
Application fled March 26, 1898, Serial No. 675,216, No model.)

To all whom it may concern:

Beitknown that I, BYRON GOLDSBOROUGH,
a citizen of the United States of Ameriea,
and a resident of the city, county, and State
of New York, haveinvented certain new and
useful Improvements in Hoisting and Air-
Lock Apparatus for Caissons, of which th
following is a specification. '

_ My invention relates to hoisting and air-
lock apparatus for caissons, the object being
to produce an apparatus of this character re-
liable and effective in its construction and
operation and one by means of which the
material can be raised in the caisson-shaft
and automatically dumped into the air-lock.

The object is, further, to produce an air-
lock which can be automatically opened and
closed to the shaft of the caisson and which
can be conveniently opened and closed to the
atmosphere and one which is adapted to re-
ceive material from the hoisting-bucket and
to discharge it when its outer door is opened.

Thisinvention consists in providing anovel
hoisting apparatus whereby the bucket used
to raise the material from the working cham-
ber of a caisson into the caisson-shaft is auto-
matically dnmped when it reaches the proper
point. .

This invention consists, further, in provid-
inga novel door for controlling communica-
tion between the air-lock and the caisson-
shaft and novel means connected therewith
whereby the door may be opened automatic-
ally to permit the air-lock to receive the con-
tents of the bucket.

This invention consists, further, in arrang-
ing an air-lock sothat it may receive the con-
tents of the bucket, in a novel outer door for
said air-lock, which may be conveniently
opened and closed to discharge the material
therefrom, and in the novel arrangement and
construction of parts, to be more fully de-
seribed hereinafter. .

By means of this invention the material
excavated in the caisson can be more expedi-
tiously and safely taken therefrom than has

“been possible with caissons heretofore used,

and fewer operators and attendants are re-
quired, and the upper section or head of the
caisson-shaft, to which theair-lock isattached
and which must be made removable withref-
erence to the caisson-shafs, is especially adapt-

ed.for convenient handling in this operation
on account of its lightness and simplicity of
construction. ‘

Inthe drawingsaccompanying and forming
a part of this specification, Figure 1 is a ver-
tical section on line a «, Fig. 3, through the
head and air-lock and the upper part of the
shaft of a caisson embodying my improve-
ments. Fig. 2 is a similar section showing
the door controlling communication between
the air-lock and the caisson-shaft opened and
the bucket dumped. - Fig. 8 is a plan and
horizontal section taken on the line b b, Fig.
2. Fig. 4 is a detached view of the bucket
and attachments used in connection there-
with for hoisting and dumping the same and
for antomatically unlocking and opening the
door. Fig. 5is a diagrammatic view show-
ing the preferred arrangement of the hoisting-
cable and sheaves.

Similar characters of reference designate
like parts in all of the figures.

- This apparatus comprises in a general way
an upper shaft-section or head, (designated
generally by A,) an air-lock attached thereto,
(designated generally by B,) the caisson-shaft
proper, connecting the head A with the cais-
son, (designated generally by C,) the hoisting
mechanism, (designated generally by D,) a
door controlling communication between the
lock B and the head A, with its locking mech-
anism, (designated in a general way by E,)
and the door controlling communication be-
tween the lock B and the atmosphere, (des-
ignated generally by F.) , :

In the preferred form of my invention here-
in shown and described the head A of the
caisson-shaft consists of a ¢ylindrical shell 1,
with a head 2 at its upper end and a flange 3
at its lower end, adapted to be secured to the
end of the shaft C in any suitable manner.
The head A is preferably somewhat larger in
diameter than the shaft C.

The lock B is joined to theside of the head
A at the opening 4 and is inclined at such an
angle as to permit material to discharge from
it by gravity when its outer door F is opened.
In the preferred form it consists of a cylin-
drical shell 11, forming the main body of the
lock, to which is joined the conical or hopper-
shaped portion 12, which is adapted to be se-
cured to the head A in the manner shown.
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The lock B is provided with a pipe connec-
tign 13, having a valve 14 for admitting air
into it from the head A to equalize the air-
pressure when the door E is to be opened, as
will be more fully explained hereinafter.

The shaft C consists of the shell 15, of ordi-
nary construetion, and is used to connect the
head A with the main body of the caisson.
As the caisson is sunk the head A isremoved
from time to time, and an additional section
is added to the shaft C in a manner that is
well understood by those skilled in the art.
The ends of the sections of the shaft C are
provided with flanges 16, adapted to be bolted
to the flange 3 of the head.

The hoisting meehanism (designated in a

general way by D) comprises a bucket 20 and
a flexible cable 21, attached theretoin such a
way that when the cable is operated to raise
the bueket thelifting is done from two points
by meansof the two pairs of studs 22 22 and 23
23, one pair located above the other and pref-
erably not in the same vertical line, so that
when the motion of the upperstudsis arrested
and the operation of the cable continued the
bueket will thereby be dumped. The studs
22 22 and. 23 23 are secured to the bucket in
any convenient manner. The studs 23 23,
whieh are nearer the bottom of the bucket,
are conneeted by the links 24 24 to the rod 25
in the lower end of the frame 26. The studs
22 22 are connected by the links 27 27 to the
rod 28, the said rod 23 being vertically mov-
able with reference tothe rod 25 and the frame
26.  The frame 26 comprises two vertical
members 29 29, which are joined together at
their lower ends by the rod 25 and at their
upper ends by the two cross-pieces 30 30.
Mounted between said cross-pieces 30 50 is
the sheave 31, and mounted on the rod 28 is
the sheave 32. The rod 28 terminates in and
is secured to theslides 33 33, which are guided
by the vertical members 29 29. The slides
33 83 are provided with projecting portions
34 34, having the riotches 35 35, the purpose
of which will fully appear hereinafter. The
frame 26 is guided by the guides 36 3C, ex-
tending the whole length of the caisson-shaft
and head.
- It is evident that a lifting effort applied to
the sheave 31 will be transmitted through the
frame 26 and links 24 24 to the studs 23 23,
and a lifting effort applied to the sheave 32
will be transmitted through the links 27 27 to
the studs 22 22,

Thecable employed to hoist the bucket may
be operated by any suitable form of hoisting
engine or motor. If located outside of the
caisson, the cable will pass throngh a stuffing-
box 37 and over a sheave 38, as shown inFig.
1, to the winding-drum of the hoisting-engine.
As, however, there are some difficulties at-
tending the use of the stuffing-box, I prefer,
where it is practicable, to have the cable op-
erated from within the caisson. In this case
I pass the cable from the winding-drum over
the sheaves 39 and 40, Fig. 2. The manner in
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i which the cable is rove is illustrated in Fig.

5. Tassing over the sheave 40 (in case the
hoisting-engine is located outside of the cais-
son passing through the stuffing-box 37) the

| eable is led over the sheave 32, up over a

sheave 41, down and around the sheave 31,
and up again to the top of the head, where it
is fixed in any suitable manner to the upper
cnd 2 of the head.

The door E is made to conform in shape to
the cylindrical shell 1 of the head A and is
cuided at its sides by the guides 5 5. At the
lower end of the door are two brackets 50 50,
and carried in said brackets is the rod 51.
Attached to the rod 51 are the links
rying at theirouter endstherod 53. Attached
also to the rod 53 are the links 54 54, the up-
per ends of which are attached to the rod 55.
The rod 55 passes through the slots 56 in the
brackets 57 57 secured to the door. The rod
53 is adapted to be engaged by the projecting
portions 34 34 in the notches 35 35 of the slides
33 83. Secured to the fixed portion of the
caisson-head, preferably the guides 5 5, are
the wedge - shaped pieces 58 58, which are
adapted to engage the rod 55 when the door
is lowered and to force the door against 1ts
seat in air-tight communieation therewith.

The outer door of the air-lock I3 comprises
a curved lid 60, provided with projections 61
61 in the bail 63. - The cap 64 is adapted fo
receive the enlarged head of the screw (5,
said serew passing through the bail, so that
as the serew is turned by the hand-wheel 66
the lid 60 is brought into or out of engage-
ment with its seat on the end of the lock. The
bail 63 is pivoted on the studs 67 67, and the
bail, 1id, and other parts of the door are bal-
anced by the adjustable counterweights (8 GS.

The operation of the apparatusisas follows:
Assuming the parts in the position shown in
Fig. 1, with the bucket full of material ready
to be hoisted and dumped into the lock, the
door I is first closed and serewed down upon
its seat, and the valve 14 is opened in order
to equalize the air-pressure on each side of
the door E. The cable 21 is now wound upon
the drum of the hoisting-engine, and the frame
46 and bucket are raised thereby. When the
recess or noteh 35 of the projection 34 engages
the rod 53, the link 52 is caused to turn upon
the rod 51 and the rod 55 is raised out of en-
gagement with the wedge-shaped surfaces 58
58, thereby relieving the pressure between the
door and its seat. The continued upward
movement of the frame 26 and bucket raises
the door until the opening4 is fully uncovered
and the door comes against a banking or stop
in the head of the caisson. The movement
of the slides 33 and rod 28 is thereby arrested,
and the continued operation of the cable
raises the frame 26 and dumps the bucket.
As the bucket turns over and the rods 28 and
25 are brought nearer together the bucket is
thrust forward until its end projects through
the opening 4. In order to limit this forward

movement of the bueket, I provide the stops
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43 43 on the links 24 24, which come in con-
tact with the side pieces 29 29, and in order
to prevent the links 24 24 from swinging back-
ward I provide the stops 44 44, also made in-
tegral with the links 24 24, On slacking the
cable to lower the buckes the bucket will re-
sume its upright position and the door will
be clesed. The upper portion of the noteh
35 is made of such shape as to act as a cam to
forcetherod 55in engagement with the wedge-
shaped pieces 58, thereby tending to assist
making the closure air-tight. After the door
E has been closed and previous to opening
the door F to discharge the material the valve
14 is closed. ) ) .

Having thas described my invention, what
T claim is—

1. In a hoisting and air-lock apparatus for
caissons, the combination with the caisson-
shaft, of an air-lock joined thereto, a door
controlling communication between said cais-
son-shaft and .said air-lock, vertical guides
within said shaft, a frame adapted to slide in
said guides, a bucket pivotally suspended in
said frame, and means connected with said
door and operated by said frame, for auto-
matically opening and closing the door.

2. In a hoisting and air-lock apparatus for
caissons, the combination with the caisson-
shaft, of an air-lock joined thereto, vertical
guides within said shaft, a frame adapted to
slide in said guides, a bucket pivotally sus-
pended in said frame, and means for hoisting
said bucket and frame, and for tipping said
bucket so as to discharge material into said
air-lock.

3. In a hoisting and air-lock apparatus for
caissons, the combination with the eaisson-
shaft, of an air-lock joined thereto having an
outer and inner door, vertical guides within
said shaft, a frame adapted to slide in said
guides, a bucket carried by said frame and
attached thereto by link connections, and
means for engaging said connections whereby
the inner door of the air-lock is opened and
the bucket is tipped to discharge its contents
into said air-loek.

4. In ahoisting and air-lock apparatus for
caissons, the combination with the caisson-
shaft, of an air-lock joined thereto, vertical
guides within said shaft, a frame adapted to
slide in said guides, a bucket provided with
pivots on two horizontal axes, links connect-
ing one of said axes with said frame, and
links connecting the other of said axes with
a member, or cross-head, sliding vertically in
said frame, means for lifting said frame and
sald cross-head, and for arresting the verti-
cal movement of said cross-head, and permit-
ting the movement of the frame to continue.

5. In ahoisting and air-lock apparatus for
caissons, the combination with the caisson-
shaft, of an air-lock joined thereto, vertical
guides within said shaft, a frame adapted to
slide in said guides, a bucket provided with
pivots on two horizontal axes, links connect-
ing the pivots on the lower of said axes with

o

the lower end of said frame, links connecting
the pivots on the upper of said axes with a
rod vertically movable in said frame, sheaves
connected with said frame and with said rod,
and with the upper end of said caisson-shaft,
and a cable operatively connected with said
sheaves, and means for arresting the upward
movement of said rod at the point whereit is
desired to dump the bucket, whereby the
bucket and frame may be hoisted and where-
by the bucket may be dumped.

6.- In a hoisting and air-lock apparatus for
caissons, the combination with the caisson-
shaft and the hoisting apparatus therein, of
an air-lock joined to the side of the caisson-
shaft, a door controlling communication be-
tweeén the air-lock and the shaft, sliding ver-
ticallyin gnidesattached to the caisson-shaft,
means connected with said door and engaged
by said hoisting mechanism for first relieving
the pressure of the ddor upon its seat, and
then raising the door.

7. In adoor for controlling communication
between a caisson-shaft and its air-lock, the
combination with guideways attached to the
caisson-shaft, of a wedge-shaped surface fixed
to the caisson-shaft, and a member movably
connected with the door and adapted to come
in contact with said wedge-shaped surface to
force the door upon its seat after it has been
closed. : :

8. Ina hoisting and air-lock apparatus for
caissons, the eombination with the caisson-
shaft and the hoisting mechanism operating
therein, of an air-lock joined to the head of
said shaft, a vertically-slidable door control-

‘ling communication between said air-lock and

said caisson-shaft, a member, as rod 55, hav-
ing a limited vertical movement relative to
said door, adapted, when the door is closed,
to engage a fixed cam-surface for producing
a pressure between the door and its seat.

9. In a hoisting and air-lock apparatus for

caissons, the combination with the caisson- .
-shaft, of a hoisting mechanism operating

therein, an air-lock attached thereto having
an outer door and an inner door adapted to
slide vertically in guides attached to the in-
side of the head of the caisson-shaft, the Ing
57 attached to the door and having the slot
56 therein, the rod 55 operating in said slot,
the link 54 attached to the rod 55 and to the
rod 53, the link 52 attached to the rod 53 and
to the lug 50, the said lug 50 being attached
to the door at its lower end, a wedge-shaped
member 58 fixed to the head of the shaft and
adapted to engage the rod 55, and the pro-
jecting plate 34 attached to the hoisting mech-
anism and adapted to engage the rod 53.

10. Inahoistingand air-lock apparatus for

‘caissons, the combination with the caisson-

shaft, of an air-lock joined to the upper sec-
tion, or head, of said caisson-shaft, a verti-
cally-sliding door controlling communication
between the shaft and the air-lock, vertical
guides in said head extending down into said
shaft, a frame adapted to slide in said verti-

75

8o

85

Q0

95

100

105

ITO-

I1§

120

125

130




IO

20

25

‘ 623,660

cal guides, a bucket to receive excavated ma-
terial, links pivoted on a horizontal axis of
said bucket and to the lower end of said
frame,linkspivoted to another horizontal axis
of said bucket and to a rod adapted to slide
vertically in said frame, slides attached to
said rod and engaging the vertical members
of said frame and. provided with projecting
portions which are adapted to engage said
door, a cable operatively attached to said
frame and to said cross-rod whereby the
buecket is raised, the door is opened, and the
bucket dumped into the air-lock, substan-
tially as described.

11. In a caisson; the combination with the
shaft - casing having a discharge - opening
therein, a chute having an air-tight closure
at its discharge end and connected to the cas-
ing at said opening, a door slidably mounted
in the casing in air-tight econnection withsaid
opening, means for operating said door, and
a pipe provided with a valve connecting the
interior of said casing with the interior of said
chute.

12. In an air-lock for receiving and dis-
charging materials for caissons, the.combina-
tion with a shell forming the body of the air-

lock, of a counterbalanced bail pivotally se-
cured to said shell carrying alid,and a screw
for bringing said lid in air-tight engagement
with the discharge end of said air-lock.

13. In a buoeket-hoisting apparatus, the
combination with a cable, of a bucket having
two sets of studs, or pivots, one set located
above the other, and means for operatively
connecting said eable with the two sets of
pivots so that when the movement of theup-
per set isarrested the continued operation of
the cable will then dump the bucket.

14. In a bucket-hoisting apparatus for cais-
sons, the combination with vertical guides
and a frame adapted to slide therein, of a
hueket provided with pivots on two parallel
horizontal axes, links connecting the pivots
of oneaxis with the frame, links connecting
the pivots of the other axis with a member
vertically slidable in said frame, means for
operatively conuecting a cable withsaid frame
and said vertically-slidable member.

BYRON GOLDSBOROUGIL

Witnesses:
Curris MARSDEX RAYMOND,
EUGENE ROONEY.
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