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To all whom it may concern: 
Be it known that I, ALEXANDER Z. Mc 

LEOD, a subject of the King of Great Britain, 
residing at New York, in the county of New 
York and State of New York, have invented 
certain new and useful Improvements in 
Caisson Constructions, of which the following 
is a specification, such as will enable those 
skilled in the art to which it appertains to 
make and use the same. 

This invention relates to caissons for use 
in sinking the foundations of bridges, piers, 
buildings and other structures; and the ob 
ject thereof is to provide an improved device 
of this class in which the working chamber, 
air lock chamber and all the operative mech 
anism pertaining to the air lock chamber and 
working chamber are located in the caisson, 
and with this and other objects in view the 
invention con ists in a caisson constructed as 
hereinafter described and claimed. 
The invention is fully disclosed in the fol 

lowing specification, of which the accom 
panying drawing forms a part, in which the 
separate parts of my improvement are des 
ignated by suitable reference characters in 
each of the views, and in which:- 

Figure 1 is a perspective sectional view of 
a caisson constructed according to my in 
vention; Fig. 2 a sectional view of one of the 
door locks of the air lock chamber taken at 
right angles to the view shown in Fig. 1; 
Fig. 3 a view at right angles to that shown in 
Fig. 2; Fig. 4 a sectional view of a modified 
form of a detail of the air lock mechanism; 
Fig. 5 a view similar to Fig. 1 but showing 
an air valve for admitting air to the working 
chamber of the caisson and showing other de 
tails of the construction omitted from Fig. 1, 
the air valve being in section; Fig. 6 a view 
of the air valve shown in Fig. 1 but taken at 
right angles thereto; Fig. 7 a plan view show 
ing the means which I employ for making 
the hoisting and passage opening in the top 
portion of the caisson; Fig. S a view of the 
details of the construction shown in Fig. 7; 
Fig. 9 a perspective and sectional view show 
ing a modification of the construction in 
Figs. 7 and S, and, Fig. 10 a sectional detail 
view of a hopper employed in the working 
chamber of the caisson. 

In the practice of my invention, I provide 
a caisson casing a which is of the usual form 
and which is rectangular in cross section and 
composed of heavy boards bolted to or con 
nected with angle-irons a”, and the bottom of 

which is provided with a metal covering a 
W-shaped in cross section so as to facilitate 
the passage of the bottom of the caisson downwardly through earthy material in the 
operation of the caisson in sinking a pier, 
foundation column or similar construction. 
The interior of the casing a is filled in with 
concrete as shown at b, and in this operation 
a working chamber b° is formed in the bot 
tom of the caisson, and over the working 
chamber b° is an air lock chamber b, an? 
over the air lock chamber b is an operator's 
chamber b. 
The working chamber b is separated from 

the air lock chamber b by a floor and ceiling 
construction b°, and the air lock chamber b 
is separated from the operator's chamber b 
by a similar floor and ceiling construction b°, 
and in practice the working chamber b is 
formed by a suitable core, framework or cas 
ing built in the bottom of the caisson and of 
less dimensions than said casing, and the 
walls of which are preferably tapered in 
wardly as clearly shown in the drawing, and 
around which concrete is packed as shown at 
b', and over which concrete is placed to 
form the floor and ceiling construction 
which separates the working chamber b° 
from the air lock chamber b. Another 
framework, core or casing is then built in 
the casing a over said floor and ceiling con 
struction b° to form the working chamber b 
and the concrete is packed around the same 
to the top of said framework, core or casing 
as clearly indicated in the drawing, and the 
floor and ceiling construction b which sep 
arates the air lock chamber from the oper 
ator's chamber is placed thereover, after 
which another framework, core or casing is 
built to form the operator's chamber b, and 
the concrete b" is packed in around the same 
as clearly indicated in the drawing. 
The floor and ceiling construction b° which 

separates the working chamber from the air 
lock chamber is provided with a doorway b, 
and the floor and ceiling construction b° 
which separate the air lock chamber from 
the operator's chamber is provided with a 
similar doorway b, and extending from the 
top of the operator's chamber b is a passage 
way c the form of which, in cross section, is 
shown in Fig. 7 and comprises two approxi 
mately tubular members c connected by a 
centrali passage cº, and in practice the pas 
sage way c is formed by tubular metal cas 
ings c' having side flanges c” through which 
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are passed bolts c, the flanges c of one of the 
parts c being provided with slots c, and the 
flanges of the other part with holes c 
through which the bolts c are passed as 
clearly shown in Figs. 7 and 8, and after the 
concrete b has been packed in around the 
casings c' the bolts care loosened so that the 
flanges c move inwardly in order to permit 
of the removal of the casings c'. 
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After the body of the caisson has been 
formed in the manner described, the frame 
work, core or casing around which the work 
ing chamber b”, the air lock chamber b, and 
the operator's chamber b are formed, are 
removed from the caisson and the operative 
mechanism placed in position as hereinafter 
describec. 
The doorway b between the working 

chamber and the air lock chamber and the 
doorway b between the air lock chamber 
and the operator's chamber are provided 
with doors d, said doors consisting of two 
parts d' and the construction and operation 
of each of said doors is the same. The sep 
arate parts of the doors d consist of slide 
plates mounted on the bottom of the floor 
and ceiling construction b” as clearly shown 
in Figs. 1, 2 and 3, and in order to do this, 
plates d are secured to the bottom of the 
floor and ceiling construction, and connected 
with the plates d are angular guide plates di 
which form tracks or ways on which the slide 
plates, which constitute the separate parts d? 
of the doors d move, and said parts d of the 
doors d are provided with rollers d movable 
on said tracks or ways. The tracks or ways 
formed by the guide plates d are provided 
with inwardly directed anti-friction rollers do 
at their Outer ends and the slide plates or 
parts d' of the doors d are provided with cam 
flanges or blocks di”, shown in full lines in Fig. 
2, and dotted lines in Fig. 3, movable over 
and on the anti-friction rollers d and which 
serve to press the outer parts of the slide 
plates or parts d of the doors d upwardly in 
the Operation of closing the same as herein 
after described. Each of the slide plates d? 
of the doors d is provided with a cylinder e, 
each of which is provided with a pistone”, 
and the pistons e are provided with rods e. 
which may be rigidly connected with the op 
posite side walls of the air lock chamber b° as 
shown at e in Fig. 1, or by means of a ball 
and socket ioint as shown at e in Fig. 4, and 
the cylinderse and piston rods e range trans 
Versely of the doorways b and b and trans 
versely of the door members d, and in prac 
tice the door members d are movable while 
the cylinder and piston rods e and e° are 
stationary. 

It will be understood, of course, that the 
doors d form the air locks proper, and for the 
purpose of the further description the doord 
at the top of the air lock chamber b will be 
called the upper air lock while the door dat 
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the top of the working chamber b° will be 
called the lower air lock. 

Passing downwardly through the passage 
way c and in the central part c thereof is a 
high pressure air pipe f which also passes 
downwardly through the operator's chamber 
b", through the airlock chamber b and into 
the working chamber b°. A similar pipe ) 
is similarly placed and terminates in the 
Working chamber b° and is provided within 
said, chamber with a valve device v of the 
usual or any Suitable construction. The pipe 
f is provided within the operator's chamber 
b' with a branch pipef' which extends down 
Wardly through the floor and ceiling con 
struction b° between the operator's chamber 
and the air lock chamber band is connected 
Within the air lock chamber with a pipef' 
Which supplies air to the inner end portions 
of the cylinderse of the upper air lock, and 
another branch pipe f' connects with the 
pipef within the operator's chamber and ex 
tends downwardly into the air lock chamber 
and connects with a pipef' which supplies 
air to the Outer ends of said cylinders. 
Another branch pipef" connects with the 

pipe f within the operator's chamber, and 
extends downwardly through the air lock 
chamber into the working chamber b° and 
connects with a pipef" which supplies air to 
the inner ends of the cylinderse of the lower 
air lock device, and another pipef" connects. 
With the pipe f within the operator's cham 
ber and extends downwardly through the air 
lock chamber into the working chamber and 
connects with a pipef' which supplies air to 
the Outer end portions of the cylinderse of 
the lower air lock device. 
Within the bottom of the working cham 

ber b is placed a motor g having a shaft g' 
provided with a screw g mounted in a cylin 
der g", the end of which opposite the motor 
is provided with a stand pipeg which ex 
tends upwardly through the air lock cham 
ber and through the top portion of the cas 
ing and is provided at its upper end with a 
hood g, the bottom of which is open and 
communicates with a discharge spout, g, and 
the cylinder g is provided at the end thereof 
adjacent to the motor g with a hopper h, a 
detail view of which is given in Fig. 10. The 
lower end of the air pipe f which extends 
downwardly into the working chamber 5* 
is connected with the end of the cylinderg' 
With which the standpipeg is connected and 
is provided with a valve g, and connected 
With said pipe f are two branch pipes h” 
which communicate with the opposite side 
portions of the hopper h and are provided 
With Valves h. A short pipe i is passed 
through the floor and ceiling construction b° 
between the operator's chamber b and the 
air lock chamber b, and is provided within 
the operator's chamber b with a valve i°, 
and by means of this pipe the pressure in the 
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chambers b and b may be equalized or the 
pressure in the chamber breduced to atmos 
pheric pressure whenever desired or in the 
process of lifting the buckets out of the 
chamber bas hereinafter described. 

It will be understood that in the opera 
tion of this device, air of a predetermined 
pressure, preferably about fifty pounds to 
the square inch, is maintained in the work 
ing chamber b°, and in order to properly ac 
complish this result I provide the pipe with 
an air pressure regulator i shown in Fig. 5. 
This air pressure regulator consists of a ver 
tically arranged tubular casing i provided 
at its opposite sides with tubular exten 
sions or couplings i and i with the latter of 
which the pipe is connected, and mounted 
in the lower end portion of the casing * is a 
vertically movable piston valve having 
annular grooves i, which form in connec 
tion with ports or passages it in the tubular 
couplings or extensions i and j', air ports or 
passages to permit of the passage of air 

The upper end of the 
casing i* is extended and provided with a 
transverse partition is, and at the top there 
of with an enlarged and upwardly directed 
flange or rim i', and mounted in the top of 
said casing is a piston valve k provided with 
a flange k” which fits in the flange or rimi", 
and in the lowest position of the piston valve 
k there is an annular air space k between the 
flange k" and the bottom of the flange or rim 
i°. The casing i is connected with the pipe 
v by means of a coupling ki“ with which is 
connected a pipe k", which connects with a 
pipe k", which communicates with that part 
of the casingi above the partitioni, and the 
pipe k is provided with a branch pipe k de 
signed to communicate with a by-pass k in 
the piston valve k, and the pipe k" is pro 
vided with a gage k". Below the partition 
j, the casing i is provided with an air vent 
m, and said casing is provided above and 
below said partition with lubricating ports 
or passages m” designed to lubricate the pis 
ton valves j and k. 

In the operation of this device a suitable 
air pressure apparatus is connected with the 
tubular extension or coupling i and air is 
forced through the pipe into the working 
chamber b, and whenever the pressure in said 
chamber reaches the desired point, the air 
will pass through the pipes k, k" and k" into 
the space beneath the flange k” of the pis 
ton valve k, and the piston valve k will be 
raised. The piston valves k and j are con 
nected by a yoke m, and when the piston 
valve k rises the valve k also rises and the 
flow of air through the regulator i is cut off. 
Connected with the piston valve i is a rod m 
having a spring m” which normally serves to 
force said valve downwardly, and connected 
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purpose. A yoke n is connected with the 
piston Valve k and with the rod m, and 
through said rod with the piston valve i, 
and when the air passes back through the 
pipesk', k" and k" and raises the piston valve 
: together with the piston valve fashereinbe 
fore described, that part thereof which passes 
beneath the flange k” of the piston valve k 
is exhausted, and at the same time the flow 
of air through the pipe k is cut off by the 
valve k and no more air can escape through 
the pipe k", and no more air can enter the 
working chamber till the pressure therein is 
reduced and the spring m and weights m' 
restore the valves and k to the position 
shown in Fig. 5, when air will be again forced 
into the working chamber b°. 
My invention is not limited in its general 

form to the air regulating device i and any 
suitable device may be employed for this 
purpose. 

In practice, an operator is always in the 
chamber b and the air lock devices at the 
top of the air lock chamber band the top of 
the working chamber bare under his control, 
and the said air lock devices consisting of the 
doors d may be opened and closed at will by 
simply manipulating the valves m with 
which the pipes.f, f, if and fare provided. 
The hopper h, in the form of construction 

shown, is provided in the top thereof with 
two chambers h. and h at the bottoms of 
which are doors h" and at the tops of which 
are doorsh. The doors h' open inwardly 
and may be closed by means of handles h. 
with which they are provided, or in any pre 
ferred manner, and are normally held closed 
by air pressure entering through the pipes h”. 
The doors h" open downwardly and may be 
closed by means of crank rods in which pass 

| into the bottom portion of the hopper through 
stuffing boxes n°, and passing downwardly 
through the caisson is a water supply pipe O 
which connects with the base portion of the 
hopper and is intended to supply water to 
the end of the cylinder g4 where the hopper 
connects therewith. 

In practice, a certain amount of the mate 
rial excavated in the working chamber b°may 
be thrown in the hopper h from which it passes 
into the chamber g*, the motorg being in op 
eration, this material is carried through the 
cylinder g and discharged into the stand 
pipeg. At the same time water under pres 
sure passes into the cylinder g' through the 
pipe 0, and air under high pressure, passes 
into the end of the cylinder g at the bottom 
of the stand pipeg, and the contents of said 
cylinder is blown out through the stand pipe 
g and discharged into the discharge spout 
g". In this operation the chambers h" and 
h” are employed alternately, and as each 
chamber is filled, the door h’ thereof is closed 

with said rod is a supplemental rod or hanger and air under pressure is admitted through 
65 m having weights in designed for a similar the corresponding pipe h°, the corresponding 
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door h is opened and the contents of said 
chamber is dumped into the bottom portion 
of the hopper from which it passes into the 
cylinder g. It will be understood that the 
doors h may be closed by hand, or in any 
desired manner, and are held closed by the 
air pressure in the chambers h' and h, while 
the doors h" are opened by an increase of 
pressure in the chambers hand h and are 
closed by the crank or crank shafts m, and 
are held closed by air pressure, in the bottom 
portion of the hopper until the air is again 
admitted through the pipes h”. The details 
of this construction and operation will be 
readily understood by all those familiar with 
the operatihon of tis class of apparatus. 

In practice, buckets or similar devices o' 
are also employed for removing material 
from the working chamber b”, and these 
buckets are suspended by cables o' which are 
raised and lowered through the side mem 
bers cºof the passage Way c in the top por 
tion of the casing, the usual apparatus being 
provided for this purpose, and in Order to 
raise and lower the buckets o' the locks 
formed by the doors d must be opened and 

30 

closed. It is necessary, of course, to main 
tain the air pressure in the chamber b° at the 
predetermined point, or at about fifty pounds 
to the square inch, and this pressure is also 
normally maintained in the air lock chamber 
b by means of a pipe p which passes through 
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the air lock chamber 6, and the lower end of 
which extends into the working chamber b”, 
and the upper end of which extends up 
wardly into the operator's chamber b and 
has a return bend p” which passes down 
wardly into the lock chamber bº and is pro 
vided in the operator's chamber with a valve 
p". In the operation of lowering one of the 
buckets o' the upper air lock is first opened 
and said bucket passes into the air lock cham 
ber b, after which the upper air lock is 
closed, the normal pressure is restored in the 
chamber b, and the lower air lock is opened 
and the said bucket passed downwardly into 
the working chamber b°. In the removal of 
a bucket the lower air lock is first opened, 
the bucket is raised into the airlock chamber 
b° and the lower air lock closed after which 
the upper air lock is opened and the bucket 
passed out into the operator's chamber, 
after which the upper air lock is closed and 
the bucket raised to the top of the caisson. 
It will be understood that this operation is 
repeated with each bucket, and in practice, 
the separate parts of the doors d which form. 
the air locks are provided in their adjacent 
surfaces with semi-circular recesses forming 
circular openings r through which the cables 
o pass, and said cables are provided with 
circular stop blocks Shaving annular grooves 
s' adapted to receive the adjacent edges of 
the door members d°and the annular grooves 
s' are provided with packings as shown in 
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Fig. 5, the blocks s are also provided above 
the grooves s” with interior grooves s 
through which the cables o' pass and which 
are filled in with fine shot or similar material 
to form a packing, and set screws s are 
passed through the sides of the blocks S and 
adapted to bear on the shot or other material 
So as to compress the same around the cables 
o° and thus pack the apertures or holes in the 
blocks through which the cables pass. When 
a bucket is passed down through one of the 
locks and the door members d of the locks 
are closed they fit in the grooves s and the 
blocks S are held stationary while the cables 
o' are free to pass therethrough and the open 
ings r are thus closed while the buckets are 
being raised and lowered, but when the locks 
are open to permit the buckets to pass there 
through the blocks S move with the cables as 
will be readily understood, and said blocks 
may be adjusted on said cables by hand to 
any desired point. 

I also place in the caisson a tube t which 
passes downwardly therethrough or through 
the passage way c, the operator's chamber, 
the air lock chamber and into the working 
chamber, and this pipe is provided in said 
chambers with branch tubes t”, and is in 
tended to serve for the purpose of passing 
telephone wires therethrough, and each 
chamber is provided with a telephone by 
means of which signals may be sent from 
parties in either of the chambers of the cais 
son to parties at the top thereof, or by parties 
at the top of the caisson to parties in either 
of the chambers thereof, or by a party or 
parties in One chamber to a party or parties 
in another chamber of the caisson. 

It will also be understood that, in prac 
tice, the height of the caisson may be ex 
tended by applying additional casings a to 
the top of the one shown in the drawing, and 
in this event the space above the operator's 
chamber b will be continued upward by 
means of cement through which the passage 
way c is also continued, and instead of form 
ing the passage way c by means of the sepa 
rate casing c' shown in Figs. 7 and 8 and here 
inbefore described, blocks u shown in Fig. 9 
formed from concrete and having apertures 
u similar to the passage way c in cross sec 
tion formed therein may be placed together, 
one on another and the concrete b filled in 
around the same as indicated in Fig. 9, and 
the faces of the blocks u will be provided 
with grooves or recesses as shown at win or 
der that the concrete b' will adhere thereto 
and securely hold said blocks in position. 

It will be observed that the openings r in 
the doors d of the separate air locks are ap 
proximately in the middle of the caisson or in 
vertical line therewith, while the separate 
parts c' of the passage way care arranged lat 
erally thereof and it is necessary, in practice, 
for a man to be placed in the operator's cham 
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ber b to swing the cables o' in the operation 
of raising or lowering the buckets o' out of a 
direct vertical line so that they will pass 
through the doorways b and b as indicated 
in Fig. 5. 

Caissons made in this manner may be con 
tinued to any desired height by simply add 
ing on other casings a and by filling in the ad 
ditional casings with concrete and forming 
therein the passage way c and this passage 
way c may be m???e as indicated in Figs. 1, 7 
and S or as indicated in Fig. 9. 
When the desired depth has been reached, 

the operative apparatus in the working cham 
ber band in the air lock chamber b° and in 
the operator's chamber b, or all the parts of 
the same that can be easily or conveniently 
detached are removed from the caisson by 
means of the cables o' and hoisting apparatus 
with which said cables are connected, and 
after this is done the chambers b°, b° and b4 
and all the open spaces within the caisson are 
filled in with concrete and the caissons are 
left in position and forming the foundation 
for the structure which it is intended to place 
thereover. 

In all apparatus of this class, as heretofore 
made, airlocks, air lock chambers and oper 
ating mechanism have been placed above the 
caisson and carried upwardly therewith, the 
caisson being provided in the bottom thereof 
only with a working chamber, but with my 
improvement the working chamber, air lock 
chamber and operator's chamber are all 
placed in the caisson itself, or in the bottom 
section or member of the caisson if two or 
more of such members or sections are em 
ployed. This construction not only facili 
tates work of this kind but places all the op 
erators in close communication and the air 
lock chamber being adjacent to the working 
chamber the manipulation of all parts of the 
apparatus are facilitated and the work sim 
plified and rendered more safe and free from 
accidents. 
One of the advantages of my caisson is that 

in the operation thereof a number of buckets 
filled with material may be raised from the 
working chamber into the air lock chamber 
without disturbing the upper air lock, and 
when this is done the lower air lock may be 
closed and all the buckets removed from the 
air lock chamber without disturbing the 
lower air lock, and in the operation of raising 
the buckets from the working chamber into 
the air lock chamber the lower air lock 
may remain open, and other processes may 
be employed for raising the material in the 
working chamber into the air lock chamber. 

It will be understood that in the use of 
caissons of this class and in the operation of 
building the caisson higher, or extending the 
height thereof as the same descends into the 
ground, means must be provided for keeping 

S 

the constant pressure in the working cham 
| ber b° and in order to do this a T-coupling is 
connected with the pipe at the top thereof 
and another pipe connected therewith which 
will admit air to the working chamber after 
the regulator i is detached in order to con 
tinue the pipe upwardly and after the pipe 
v has been raised to the desired height the 
regulator i, or any suitable regulator, may be 
again connected therewith, and it will also 
be understood that the pipe connected with 
the T-coupling as above described will be 
provided with a regulator which will control 
the admission of air under pressure to the 
working chamber. 
The motor g may be operated by air pres 

sure or by electricity, and when operated by 
air the latter may be obtained from the cham 
ber bor it may be obtained through an extra 
pipe or in any preferred manner, and if oper 
ated by electricity it will, of course, be neces 
sary to pass circuit wires down through the 
caisson, and it will also be understood that in 
addition to the telephone wires other electric 
wires and electric lights may be employed for 

chambers in the caisson. In the accompanying drawing, I have 
shown an air regulating device applied only 
to the pipe v, but it will be understood that, 
in practice, an air regulating device is also 
applied to the pipe f and any suitable air 
regulating device may be employed for this 
purpose. It will also be apparent that vari 
ous changes in and modifications of the con 
struction herein described may be made with 
out departing from the spirit of my invention 
or sacrificing its advantages, and I reserve 
the right to make all such alterations therein 
as fairly come within the scope of the inven 
tion. 

Having fully described my invention, what 
I claim as new and desire to secure by Let 
ters Patent, is:- 

1. A caisson composed of a suitable casing 
filled in with concrete, said caisson being pro 
vided in the bottom thereof with a W??????????? 
chamber, above which is an air lock cham 
ber, above which is an operator's chamber, 
said chambers being separated by floor and 
ceiling constructions having air lock doors. 

2. A caisson composed of a suitable casing 
filled in with concrete, said caisson being pro 
vided in the bottom thereof with a working 
chamber, above which is an airlock chamber, 
above which is an operator's chamber, said 
chambers being separated by floor and ceil 
ing constructions having airlock doors, com 
posed of two similar sliding parts mounted 
beneath the floor and ceiling constructions. 

3. A caisson, comprising a suitable casing 
filled in with concrete and provided in the 
bottom thereof with a working chamber, 
above which is an air lock chamber, above 

the purpose of illuminating the different 
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which is an operator's chamber, above which 
is a passage way extending through the con 
Crete to the top of the caisson. 

4. A caisson, comprising a suitable casing 
filled in with concrete and provided in the 
bottom thereof with a working chamber, 
above which is an air lock chamber, above 
which is an operator's chamber, above which 
is a passage way extending through the con 
Crete to the top of the caisson, said chambers 
being separated by floor and ceiling con 
structions having door ways, and doors 
mounted beneath the said floor and ceiling 
constructions and adapted to close said door 
Ways and composed of two similar sliding 
parts and adapted to be operated by air 
pressure applied thereto. 

5. A caisson composed of a suitable casing 
filled in with concrete and provided in the 
bottom thereof with a working chamber, 
above which is an air lock chamber, above 
which is an operator's chamber, above which 
is a passage way extending to the top of the 
caisson, said chambers being separated by 
floor and ceiling constructions provided with 
doorways having sliding air pressure oper 
ated doors, and the working chamber and 
air lock chamber being placed in communi 
cation by a pipe which extends from the 
Working chamber into the operator's cham 
ber and back into the air lock chamber. 

6. A caisson composed of a suitable casing 
filled in with concrete and provided in the 
bottom thereof with a working chamber, 
above which is an air lock chamber, above 
which is an operator's chamber, above which 
is a passage way extending to the top of the 
caisson, and air operated door locks placed 
between said chambers. 

7. A caisson, comprising a suitable casing 
filled in with concrete and provided in the 
bottom thereof with a working chamber 
above which is an air lock chamber, above 
which is an operator's chamber, above which 
is a passage way extending to the top of the 
caisson, said chambers being separated by 
floor and ceiling constructions provided cen 
trally with doorways, air pressure operated 
doorlock members for closing said doorways, 
said Working chamber and air lock chamber 
being placed in communication by a pipe 
which extends into the operator's chamber, 
a high pressure air pipe extending down 
Wardly through the caisson into the working 
chamber, another high pressure air pipe ex 
tending downwardly through the caisson and 
provided with branch pipes for operating the 
door locks, said branch pipes being controlled 
by valves in the operator's chamber. 

8. A caisson, comprising a suitable casing 
filled in with concrete and provided in the 
bottom thereof with a working chamber 
above which is an air lock chamber, above 
which is an operator's chamber, above which 
is a passageway extending to the top of 
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the caisson, said chambers being separated 
by floor and ceiling constructions provided 
centrally with doorways, air pressure oper 
ated door lock members for closing said door 
Ways, said working chamber and air lock 
chamber being placed in communication by 
a pipe which extends into the operator's 
chamber, a high pressure air pipe extending 
downwardly through the caisson into the 
Working chamber, another high pressure air 
pipe extending downwardly through the cais 
Son and provided with branch pipes for oper 
ating the door locks, said branch pipes being 
controlled by valves in the operator's cham 
ber, and the operator's chamber and air lock 
chamber being placed in communication by 
a pipe provided with a valve located in the 
operator's chamber. 

9. A caisson provided with a casing filled 
in with concrete and provided in the bottom 
thereof with a working chamber, above 
which is an air lock chamber, above which is 
an operator's chamber, above which is a pas 
Sage way which extends to the top of the 
caisson, said chambers being separated by 
floor and ceiling constructions having door 
ways controlled by sliding door locks, means 
for operating said door locks, means for Sup 
plying air under pressure to the working 
chamber and air lock chamber, and means 
for removing material from the working 
chamber. 

10. A caisson composed of a casing filled in 
with concrete and provided with a working 
chamber, above which is an air lock chamber, 
above which is an operator's chamber, above 
which is a passage way extending to the top 
of the caisson, said chambers being sepa 
rated by floor and ceiling constructions pro 
vided with doorways and sliding air pressure 
Operated door lock devices for closing and 
opening said doorways, means for Supplying 
air under pressure to the working chamber 
and air lock chamber, means for maintain 
ing the pressure in said chambers at sub 
stantially the same point, means for dis 
charging air from the air lock chamber into 
the operator's chamber, and means for re 
moving material from the Working chamber. 

11. A caisson composed of a suitable cas 
ing filled in with concrete and provided in 
the bottom thereof with a working chamber, 
above which is an air lock chamber, said 
chambers being separated by a floor and ceil 
ing construction provided with a doorway 
having sliding door lock members, means 
for operating said door lock members by air 
pressure, means for removing material from 
the Working chamber, and means for regu 
lating the air pressure in said chamber. 

12. A caisson, comprising a suitable casing 
filled in with concrete and provided in the 
bottom thereof with a working chamber, 
above which is an air lock chamber, above 
which is an operator's chamber, above which 
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is a passage way extending to the top of the 
caisson, said chambers being separated by 
floor and ceiling constructions provided 
with doorways, air operated door lock mem 
bers for closing said doorways, means for 
regulating the air pressure in the working 
chamber and air lock chamber, a stand pipe 
extending from the working chamber up 
through the caisson to the top thereof, a 
cylinder located in the working chamber and 
connected with a said stand pipe and pro 
vided with a hopper, a conveyer screw 
mounted in said cylinder, means for oper 
atting said screw, means for supplying air 
under pressure to the bottom of the stand 
pipe, and means for supplying water to said 
cylinder and air under pressure to said 
hopper. 

13. A caisson, comprising a suitable casing 
filled in with concrete and provided in the 
bottom thereof with a working chamber, 
above which is an air lock chamber, above 
which is an operator's chamber, above which 
is a passageway which extends upwardly 
to the top of the caisson, said chambers being 
separated by floor and ceiling constructions 
provided with doorways having sliding door 
lock devices composed of two similar parts 
mounted under the floor and ceiling con 
structions, means for operating the sliding 
door lock devices by air pressure, means for 
Supplying air under pressure to the working 
chamber and air lock chamber, means for 
regulating the pressure in said chambers, 
hoisting buckets adapted to operate through 
said doorways, a stand pipe extending from 
the working chamber up through the cais 
son to the top thereof, means for supplying 
material to the bottom of the stand pipe 
within the working chamber, and means for 
also Supplying water and air under pressure 
to the bottom of said stand pipe. 

14. An air lock device for caissons, com 
prising a floor and ceiling construction hav 
ing a doorway or opening, and sliding lock 
devices mounted beneath said doorway or 
opening and provided with transversely 
ranging cylinders, pistons mounted in said 
cylinders and secured to the opposite sides of 
the caisson, and means for supplying air un 
der pressure to the opposite end portions of 
said cylinders, said sliding lock devices being 
provided with anti-friction rollers, and with 
means for forcing them upwardly against the 
bottom of the floor and ceiling construction. 

15. The herein described means for form 
ing a passage way in the concrete of a caisson 
comprising tubular casings open at One side 
and provided with parallel flanges having 
oblong slots or openings through which are 
passed bolts. 

16. The herein described means for form 
ing a passageway in the concrete of a caisson, 
comprising tubular casings open at One side 
and provided with parallel flanges, the 
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flanges of one casing being provided with 
oblong slots or openings and the flanges of 
the other casing being provided with holes 
through which are passed bolts. 

17. The herein described means for re 
moving material from the bottom of the 
casing involving a hopper having two cham 
bers in the top thereof, doors in the bottom 
and top of said chambers, and means for 
Supplying air to said chambers. 

18. A packing block for cables, said block 
being provided with a central chamber and 
with a transverse aperture through which 
the cables pass, said chamber being filled in 
with compressible material, and a packing 
screw passed in through oneside of said block 
into said chamber. 

19. A packing block for cables, said block 
being provided with a central chamber and 
with a transverse aperture through which 
the cables pass, said chamber being filled in 
with compressible material, and a packing 
Screw passed in through one side of said 
blockinto said chamber, said block being also 
provided with an annular groove or recess in 
the circumferential face thereof and packing 
material placed therein. 

20. A caisson provided with a working 
chamber in the bottom thereof, a stand pipe 
extending up through the caisson and com 
municating with said working chamber, a 
hopper placed in the working chamber and 
in communication with the stand pipe, and 
means for supplying compressed air to said 
hopperfor forcing material placed therein out 
through the standpipe. 

21. A caisson provided in the bottom 
thereof with a working chamber, a standpipe 
extending downwardly through the caisson 
and into the working chamber, a hopper or 
other receiver placed in said chamber and in 
communication with said stand pipe, and 
means for forcing material placed in the 
hopper or other receiver out through the 
stand pipe, said hopper or other receiver 
being provided with chambers in the top por 
tion thereof. 

22. A caisson provided in the bottom 
thereof with a working chamber, a standpipe 
extending downwardly through the caisson 
and into the Working chamber, a hopper or 
other receiver placed in said chamber and in 
communication with said stand pipe, and 
means for Supplying water and air under 
pressure to said hopper or receiver for forcing 
material placed therein out through the stand 

Oe. 

p ? testimony that I claim the foregoing as 
my invention I have signed my name in 
presence of the subscribing witnesses this 
22nd day of December 1906. 

ALEXANDER Z. MCLEOD. 
Witnesses: 

C. E. MULREANY, 
ALBERT W. GIBBS. 
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