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To all whonv té moiy conceri:

Be it known that I, Sivcramr W. CHILES,
of South Bethlehem, county of Northamp-
ton, State of Pennsylvania, have invented
an Improvement in Air-Locks, of which the
following is a specification.

More particularly, my invention relates to
air-locks for caissons and the like in which an

air-pressure substantially above atmosphere
In such locks as they are

1s maintained.
usually constructed there are iwo valves
forming between them an air-lock chamber
through which the bucket -
cont and descent, and this chamber 1s in com-

unication with the caisson-shaft or the at-

mosphere, according to which valve 1s open.
When the bucket 1s ascending, the lower
valve is open and the upper valve 1s closed.

After the bucket has passed into the air-lock

chamber the lower valve is closed, the pres-
sure in the air-lock chamber is relieved, and
the upper valve is opened. The bucket may
then pass out. On the descent of the bucket
these operations are reversed. The upper
valve isopen, and after the bucket has passed
into the air-lock chamber that valve is closed
and the lower valve is opened, permitting the
bucket to pass into the caisson-shaft. The

opening and closing of the lower valve may

be controlled automatically by the bucket in

 1ts ascent and descent.

My improvements relate particularly to
the upper valve, and are designed to facilitate
the operations and to enable the bucket to be
raised and lowered withoutloss of air-pressure

in the caisson and its shaft and without dis-

connecting the bucket from its hoisting rope
or cable, and also to means for auntomatically
operating the lower valve.

In the drawings, Figure 1 is a longitudinal
vertical section of the air-lock on the line 1 1
of Fig. 2, showing the upper valve closed and
the lower valve open. Fig. 1% is a detail
view of part of the connections of the lower
valve. Fig. 2 is a transverse vertical section
on the line 2 2 of Fig. 1. Fig. 3 is a view
similar to Fie. 1, showing the upper valve
open and the lower valve closed. Kig. 41s a
view with the upper valve open, as
shown in Fig. 3. Fig. 5 is a similar view

with the upper valve closed, as n Fig. 1.

Fig. 6 is a sectional view of the movable head
forming part of the upper valve. Fig.7 1s an
inverted plan view of the same. Fig. 81s a
longitudinal section of one form of the valve
for closing the aperture in the movable head,

passes in its as-

taken on the line 8 8 of Fig. 9. Fig.91s an 1n- '

verted plan of the same with one of 1ts oper-
ating-levers. Figs.10and 11are respectively
a longitudinal section and plan view of one of
the operating-levers of the aperture-closing
valve. Fig. 12 is a horizontal section, en-

larged, on the line 12 12 of Fig. 3. Figs. 13

and 14 are vertical sections on the line 13 14

of Fig. 12, showing the operation of the
bucket-actuated valve and lever. Fig. 151s
a vertical sectional view, enlarged, of a portion
of the closed upper valve, showing the cable-
ouideway therein. Fig. 16 1s a horizontal
section of the same. Fig.171s a plan view of

“the air-lock embodying a modification. Fig.
18 is a longitudinal vertical section of the
| same with the upper valve closed and the

lower valve open; and Fig. 19 is a similar
view with the positions of the valves reversed.

The air-lock is arranged at the top of the
shaft @, leading from the tunnel or working
chamber. |

b is the lower chamber of the air-lock,
which merely constitutes the chamber for the
lower valve d and may be considered as a con-
tinuation of the shaft. Above this chamber
his a chamber or shaft extension the bottom
of which communicates with the chamber
and is controlled by the lower valve d and the
top of which opens to the air through a suit-
able head-casting ¢ and is controlled by the
upper valve f g. This chamber constitutes
the air-lock, controlled by the valves d and f
g, through which the bucket / passes when 1t
is hoisted out of the shaft. In the construc-
tion shown in Sheets 1 and 2 this air-lock
chamber ¢ is formed of a shell ¢, bolted to
the top of the shell & of chamber b, and a
tubular extension ¢ of the head-casting e,
which is bolted to the shell ¢. The top ot
the head-casting e is covered by a plate ¢,
having an oblate or elongated aperture which
s in line with the shaft and air-lock chamber,

but is extended beyond it at one end. Ar-

ranged horizontally below the plate ¢ is a
movable head f, which, as shown, 1s connect-
ed by a rod f with a motor, by means of
which the head may be reciprocated. The
motor shown is a piston 72 in a cylinder f* in
the head-casting.  The head f when project-
ed, as shown in Figs. 1 and 5, extends under
the elongated aperture in the head-casting,
and is provided with an aperture j at its outer
end which corresponds in shape and size with
the passage-way through the air-lock cham-

0o

79

75

30

8g

GO

95

100

IO5

I1C

' ber ¢ and which registers therewith when the -



€5 816,649

head is retracted, as shown in Figs. 3 and 4. | which the Lope passes; 4s shown in Figs. 15
As shown, the top plate ¢ is provided on one | and 16. These rollers thus form by their
side of the aperture with a collar ¢’y and the | grooves the lower part of the notch through
head fwith a complementary collar f* at the | which the rope passes and not only reduce
5 outer side of the aperture 7, which when the friction, but prevent escape of air. The 7o
head f is retracted forms, with the collar ¢’, | rollers are shown Journaled in plates 0%, se-
al aperture registering with the passage-way | cured to the lower faces of the parts f and ¢.
through the air-lock. The movable collar 1 As shown, the lower valve d is opened and
with the fixed collar e?, thus forms an expansi- | closed automatically by the bucket as it

ro ble and contractible aperture 1n the plate ¢’ | ascends and desends. To this end the shaft 75

The valve g is arranged horizontally under | which carries the valve projects through the
the top plate ¢? on the side opposite the head | shell ¥ and is provided with a crank-arm d’,
J and 1s operatively connected therewith, so | connected with the rod p of a piston 9’ of a
as to move forward when the head f 18 pro- | fluid-pressure motor p*. The admission and

15 Jected and to move back when said ember discharge of the actuating fluid to the motor 8c
is retracted. In the construction shown this through the pipe ¢ is controlled by a valve
operative connection consists of levers % k, | r, the spindle of which carries an arm 7', pro-
having their inner ends slotted and pivoted | jecting into the path of the bucket in the
together at the center line of the valve g, as | air-lock chamber ¢. The valve J is open

20 shown at 2’| their outer ends pivoted, as at | when the bucket is below 1t, and the valve 8z
k%, to the sides of the head /, and their inter- | £ ¢ is closed. When the bucket rises in the
mediate portions pivoted In slots #* to the chamber ¢, it strikes the lever » and throws
valve ¢.  When the head J 1s moved, these | it up, as shown in Fig. 3. This actuates the
links will impart, movement in the opposite | valve r to admit pressure to the motor »?,

25 direction to the valve g, moving it toward | and the valve J is closed, as shown in Fig. 3. ga
the head f when that part is projected and | When the bucket descends, it strikes the
away Irom it when retracted. Any other | lever  and rocks it back imto the former
suitable power-transmitting means may be [ position. This actuates the valve r to re-
employed for thus moving the part g. When | lieve the pressure in the motor and permits

30 the head fis retracted, as in Ifigs. 3 and 4, the | the valve d to open. The bucket-actuated 95
valve ¢ 1s also retracted, and the collar 74, | lever + must have a range of movement suf-
with the collar ¢*, forms an aperture 1n the | ficient to permit the bucket to pass it in
top plate ¢* through which the bucket } may | either direction and yet must project in the
pass.  When, however, the head J'1s project- | path of the bucket after the bucket has

35 ed, 1t passes under and closes part of the aper- | passed it. For this reason the lever is pro- 100

ture i the plate ¢? and the valve g also moves | vided with springs 7* 7 on each side, which

forward and closes the other part of the aper- | will cause the lever after the bucket has
ture. The chamber ¢ is then air-locked. Tt passed to spring back sutliciently to pro-
1s necessary that the parts fand g should close | ject into position to be actuated on the re-

40 tightly together, and for this purpose the part | turn of the bucket. When the loaded 103
J1stormed onits lower face with a transverse bucket passes into the air-lock chamber ¢
ledge m, tangential to the aperture j, against | and closes the valve d behind it, the motor
which the edge of the part ¢ fits. These abut- | f* is operated to close the valve 7/ ¢ in the
ting edges may be suttably faced to produce a | manner described. As the chamber ¢, how-

45 practically air-tight joint, ever, 1s at this time filled with air under 1o

0* 18 a packing-ring forming a seat on the pressure, 1t 1s necessary to relieve that pres-
lower face of the head f about the aperture 4, | sure before the valve J ¢ 1s opened. This
and when the valve ¢ is closed it is pressed | may be accomplished in any convenient man-
upward against this packing-ring by wedge- ner, as by a_suitable relief-pipe from the

50 shaped guides 0® ¢0* at the edge m of the part | chamber ¢. When the pressure in ¢ is re- 11 5
and a wedge-shaped guide ¢® on the hesad. heved, the valve 1 ¢ is opened and the bucket
casting e. 1s hoisted out. On lowering the bucket the

0°1s & packing-ring on the under side of the operations are reversed, the valve J g being
plate ¢* about the aperture therein, which | closed after the bucket has passed 1t and the

55 forms an air-tight contact with the head 7| valve ¢ being then au tomatically opened. 120
when the latter is projected. The rope-guide n in the parts f g permits the

To enable the hoisting - rope o to pass | bucket to be hoisted and lowered without
through the valve formed by the members | disconnection and without appreciable loss
J 9 when they are closed, a small notch 7 is | of pressure when the valve f ¢ is closed.

6o formed in their abutting faces, and this | The curvature of the aperture 7 and the elon- 12 g
notch 1n the part f extends through the por- | gation of the notch « in edge m insures the
tion of the edge” which projects over the engagement of the rope with the oulde
edge of the part ¢, as shown in Ifigs. 5, 7, and | formed by the notches.

15. I prefer to arrange small grooved roll- In the construction shown in Figs. 17 to
05 ers o’ o’ in the parts f ¢ at the notch between i 19 the construction is substantially the same 130
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as has been described, except that in this

case the head f is formed with an annular
collar /* about the aperture j, provided with
a slot ° on one side to enable 1t to pass the
5 rope, and instead of a sliding valve g a rock-

ing valve ¢’ is employed. The valve ¢ 1s
hinged, as at ¢*, to an extension f” of the head

£ and is provided on the back with a cam-fin
¢*, which rides on a cam-guide ¢° 1n the 1nte-
10 rior of the head-casting ¢ when the member
£ is reciprocated and rocks the member ¢’ on
its hinge. When the valve f ¢’ 1s closed,
this member ¢’ is raised under the aperture j
and seals it. When the head 1 1s retracted,
1s the member ¢’ opens and the aperture 7 1s
brought in register with the shaft and air-
lock chamber ¢. The slot f® in the collar f°
permits the rope to pass through when the
valve is opened. ¢*1is an adjustable bearing
20 for the cam-fin ¢* at the end of its closing
movement. It may be adjusted to insure a
perfect closure between the faces of the parts

g and 7. '
The various details of construction which
25 have been shown may be varied without de-
parting from my invention, which consists,
broadly, in the combination, in an air-lock
for the purposes described, of a movable

head having an aperture adapted when the |

30 head i1s moved In any manner or by any

mechanism to be brought into register with

the air-lock chamber and a valve member or
plece which is moved to close said aperture,
and thus close the upper valve.

2z What I claim as new, and desire to secure
by Letters Patent, is as follows:

- 1. In an air-lock, the combination of &
movable head having an aperture for the pas-
sage of the bucket and adapted, when moved

40 in one direction to partially close the air-lock
chamber, a valve member operatively con-
nected with the head to close the aperture
therein when said head 1s moved to partially
close the air-lock chamber.

45 2. Inanair-lock, the combination with the
air-lock chamber, of a miovable head having
an aperture for the passage of the bucket and
movable across the opening of the air-lock
chamber, a movable valve member, adapted

so to close the aperture in the head, and power-
transmitting connections between said valve
member and head.

3. In an air-lock, the combination with the
air-lock chamber, of a movable head having

55 an aperture for the passage of the bucket and
movable across-the opening of the air-lock
chamber, a movable valve member, adapted
to close the aperture in the head, said head
and valve member having between their.ad-

60 jacent edges when closed together an opening

. for the passage of the hoisting -rope, and
power - transmitting connections between
sald head and valve member.

4. In an air-lock, the combination with the

an aperture for the passage of the bucket and
movable across the opening of the air-lock
chamber, and means controlled by the move-
ments of the said head to close tne aperture
therein when said head is moved to bring the

aperture out of register with the passage

through the air-lock chamber and to open 1t
when said aperture is brought in register
with said passage.

5. In an air-lock, the combination of a
movable head, having an aperture for the

passage of the bucket, and adapted when

moved in one direction to partially close the
air-lock chamber, and a valve member oper-
atively connected with the head to close the
aperture therein when the head is moved to
partially close the aperture, said head and

valve member meeting at the point of travel
of the hoisting-rope and having an opening

between them for the passage of said rope at
sald point of meeting.

6. In an air-lock, the combination of a
movable head, having an aperture for the
passage of the bucket, and adapted when
moved In one direction to partially close the
air-lock chamber, and a valve member oper-

atively connected with the head to close the

aperture therein when the head 1s moved to
partially close the aperture, said head and
valve member meeting at the point of travel
of the hoisting-rope and having an opening
between them for the passage of said rope at
said point of meeting, and grooved rollers at
sald point of meeting carried by said parts,
between which the hoisting-rope passes when
said parts are closed. ' |

7. In an air-lock, the combination with the .-

air-lock chamber of a sliding head having an

aperture for the passage of the bucket and

movable transversely across the opening of
the air-lock chamber, and a sliding valve
member operatively connected with the head
to close the aperture therein when the head 1s
projected. | |

8. In an air-lock, the combination with the
air-lock chamber of a sliding head having an
aperture for the passage of the bucket and
movable transversely across the opening of

| the air-lock chamber, a sliding valve mem-

ber, and links between said head and valve

member to move the valve member 1n the

opposite direction to the head when the head
1s moved. ' |

9. An air-lock consisting of a valve mem-
ber and a movable head oppositely moving
and meeting when closed at the point of
travel of the hoisting -rope, and having an
opening between them for the passage of the
hoisting-rope at said point of meeting.

10. In an air-lock, the combination with
the air-lock chamber, of a movable head hav-
ing an aperture adapted to be brought in reg-

ister with the air-lock chamber, and having a

seat about said aperture on its lower face, and
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said head to close upon said seat and close the
aperture when said head is moved to bring its
ﬁperture 1n register with the air-lock cham-

er. ~ |
11. In an air-lock, the combination with
the air-lock chamber, of a movable head hav-
Ing an aperture adapted to be brought in reg-
ister with the air-lock chamber, and having a
seat about sald aperture on its lower face,
and a valve member operatively connected
with said head to close upon said seat and
close the aperture when said head is moved
to bring its aperture in register with thé air-
lock chamber, said head and valve member
meeting at the point of travel of the hoisting-
rope and having an aperture for the rope at
sald point of meeting.

12. In an air-lock, the combination with
the air-lock chamber, of the sliding head 7
having the aperture 7 and the ledge m sub-
stantially tangential to said aperture, and
the sliding valve member ¢ operatively con-
nected with the head f and moving in the op-
posite direction thereto and adapted when
moved forward to seat against said ledge m
and close the aperture 7, said head and valve
member g having between them wheén closed
together an aperture for the hoisting-rope.

13. In an air-lock, the combination of the
air-lock chamber, the upper and lower valves
for opening and closing said chamber, and
means to operate the lower valve, automatic-
ally controlled by the passage of the bucket
through said air-lock chamber.

14. In an air-lock, the combination of the
air-lock chamber, the upper and lower valves

for opening and closing said chamber, means

to operate the lower valve, and controlling
devices for controlling said means to operate
the lower valve, adapted to be automatically
actuated by the bucket in its passage through
the air-lock chamber.

15. In an air-lock, the combination of the
air-lock chamber, the upper and lower valves
for opening and closing said chamber, means
to operate the lower valve, and controlling
devices for controlling said means to operate
the lower valve having an operating part ex-
tending in the path of the bucket in the air-

Jlock chamber and adapted to be automatic-

ally actuated by the bucket in its passage
through the air-lock chamber.

816,642

~16. In an air-lock, the combination of the
air-lock chamber, the upper and lower valves
for opening and closing said chamber, means
to operate the lower valve, and controlling
devices for controlling said means to operate
the lower valve, embracing a lever projecting
in the air-lock chamber in the path of the
bucket and adapted to be actuated thereby.

17. In an air-lock, the combination of the
air-lock chamber, the upper and lower valves
for opening and closing said chamber, means
to operate the lower valve, and controlling
devices for controlling said means to operate
the lower valve, embracing a lever projecting
in the air-lock chamber 1n the path of the
bucket and adapted to be actuated thereby,
and provided with means to restore said le-
ver to position to be again actuated by the
bucket after it has been moved thereby.

18. In an air-lock, the combination of the
air-lock chamber, the upper and lower valves
for opening and closing said chamber, a fluid-
pressure motor for operating said lower
valve, a controlling-valve in the motor-fluid
pipe to said pressure-motor, and a lever for
said valve projecting in the air-lock chamber
in the path of the bucket and adapted to be
actuated thereby. _

19. In an air-lock, the combination of a
movable head having an aperture for the pas-
sage of the bucket and adapted when moved
n one direction to partially close the air-lock
chamber, and a movable valve member
adapted to close the aperture in said head
when it 1s moved to partially close the air-
lock chamber.

20. In an air-lock, the combination with
the air-lock chamber, of a head movable
transversely across the air-lock chamber and

having an aperture for the passage of the

bucket adapted to be brought in register
with the passage-way through said air-lock
chamber when the head is shifted into one po-
sition, and a movable valve adapted to close
the aperture in said head.

In testimony of which invention I here-
unto set my hand.

SINCLAIR W. CHILES.

Witnesses:
Gro. W. Buss,
AARON SEIGFRIED.
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