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"No, 782,586,

UNITED STATES

Patented February 14, 1905;

PatEnT OFFICE.

~ CESARE CAMPUS, OF NEW YORK, N. Y.

AIR~LOCK.

SPECIFICATION forming part of Letters Patent No. 782,596, dated February 14, 1905.
Application fled Decomber 6, 1904, Serial No. 235,719,

To all w?bmn It My conceri:
Be 1t known that I, Cesare CAMPUS, a Sub-

ject of the King of Italy, and a res1dent of the

borough of Manhattan, in the city, county,

~and State of New York, have invented an Im-

provement in Air Locl{s of which the follow-
1ng 1s a specification.

MV invention relaJtes to alr- locks and par-
ticularly to caisson air-locks. The ObJ ect there-
of 1s the provision of an air-lock of as small

capacity as is permissible, so that in the op-

eration of the same the loss in air-pressure 1s
reduced to a minimum, and at the same time
one that may be readily operated by a single
attendant stationed in one place.

In carrylng out my invention I employ a
casing preferably cylindrical and built up of

several sections, a second casing preferably

elliptical in plan and intersecting the cylin-

drical casing transversely,an upper gate adapt-
“ed to seat at the top of the cylindrical casing,

devices for forcing the upper gate againstits

seat and maintaining the same in position
thereon, means for simultaneously operating

all of said devices, means whereby the upper
oateisalwaysraised with the bucket employed
when the latter is removed from the air-lock,
a lower gate, a seat for the same in the lower

part of “the cylindrical casing, means for
swinging sald lower gate within the elliptical
casing to and from its seated position, means
for exteriorly indicating the position of the

lower gate, and means for equalizing the pres-
sure 1n the air-lock and caisson, all of which
will be hereinatter more partlcularly de-
scribed.

In the drawings, Figure 1 is a partial sec-
tional elevamon 0’[ my improved alr-lock.

- Fig. 2 1s a plan of the same with the super-

structure removed. Fig. 3 is a partial plan
of the superstructure and the pulley mounted
therein. Klg. 4 1sasectional elevation, on an

enlarged scale, on line # o, Fig. 2. Fig. 5 is

a plan of the indicating-arm and the stops
therefor. Fig. 6 18 a sectional elevation
through one halt of the upper gate and in-

“cluding the devices employed for operating

the wedge-blocks by which the said gate is
forced against its seat. Kig.7 1s atransverse

section of a wedge-block, and Kig. 8 is a sec-

‘tional elevation of a modi

pedient. _
“annular upright portion 16 and a horizontal
projection 17, in the face of which is a semi-

* R

ed means for oper-
ating the wedge-blocks. .
Referring to the drawings, ¢ represents a

casing, preferably cylindrical and built up of

several pipe-sections 2, 3, 4, and 5, which are
provided with the usual flanges and secured

55

together by bolts or otherwise, as is common .

In the art.

b represents a casing which is preferably
elliptical in plan and built up of the elliptical
plates 6 and 7, with an intervening elliptical
peripheral spacing member 8, these parts be-
1ng convenlently secured together by means
of bolts §", which pass through the plates 6 and
7 and the intervening member 8. Section 4

of the cylindrical casing 1s provided with a

flange 9 and section 5 of the cylindrical cas-
ing with a corresponding flange 10, and the

elliptical plates 6 7 have openings therein
“adapted, respectively, toreceivethe Jower end

of thesection4and the upperend of thesection
5, the plate 6 bearing against the under side
of the flange 9 and secured thereto by means
of the bolts or rivets 11 and the plate 7 bear-
1ng against the upper face of the flange 10 and
secured thereto by means of the bolts or rivets
12, by which structure it will be apparent
that there i1s open communication between the
interior of the cylindrical and elliptical cas-
Ings.

The upper end of the top section 2 of the
cylindrical casing is provided with a gate-seat
¢ and also a ﬂange ¢, projecting from which
at suitably spaced-apart intervals are brack-
ets 13, and the flange ¢ and brackets 18 are
convementlv stren o'thened by means of ribs 14.

d represents a ring which is plefel ably of-
- the same diameter as the flange ¢, and this

ring datsuitably-spaced intervals, correspond-
ing with the positions 1n which the brackets
13 are employed, is provided with raised por-
tions d', the ring ¢ being secured to the flange
¢ by bolts 15 passing through both of these
members or otherwise, as may be found ex-
The ring & 1s also provided with an
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circular groove 18, whose function will be

hereinafter set forth. At theupper extremity

| of the annular upright portion 16 of the ring _

Role'
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¢ 1s an Inwardly-extending flange 19, upon

which an annulus ¢ rests and is secured by
means of bolts 20, the annulus ¢ preferably
overhanging the annular upright portion 16

toanappreciableextent,and atsuitably-spaced

intervals I may provide the ring ¢ with ribs
21, extending between the upper face of the
saime and the annular upright portion 16.

J represents a ring-gear whose interior di-

~ameter 1s approximately the same as the ex-

terior diameter of the upright portion 16 of

‘the ring d, over which latter and between the

- annulus ¢ and the upper face of the projec-
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tion 17 the said ring-gear fits. This gear is

provided with a face 22 of approximately the

same width as the upper face of the projection
17 and having a semicircular groove 23 cor-

responding in position with the semicircular

oroove 18 in the face of the projection 17, in
which grooves I prefer to employ balls 24,
forming a bearing for the ring-gear £, and
the annulus ¢ may be provided with an open-
Ing 25 directly above the adjacent faces of the

upright portion 16 and the ring-gear 7, adapted

fo receive an oil-cup or without this latter

to receive the oil for the purpose of lubrica-

tion.
Reterring particularly to Fig. 6, one of the

brackets 13 supports a journal- box ¢, 1n which
is journaled a shaft 4, the end of which on

-one side of the journal- box is ser ew-threaded,

and at the other side of the journal-box the

sprocket 26 1s loosely mounted, and a hand-
wheel 27 1s keyed to the hub of the sprocket

26, while at the extremity of the shaft 7 a

hand-wheel 28 is keyed. On the shaft 4 and
between the screw-threaded end of the same
and the ]0[11 nal-box ¢ 1s a gear 29, meshing

with the ring-gear f. ¢ represents a wedge—
block which is preferably rectangular in cross-

section and in which at one side a block 30 is
sct, which latter is provided with a screw-

threaded opening adapted to receive the serew-
threaded end of the shaft 4, and this wedge-

blockz 1s slidably movable alono' the face of the |

flange ¢" and in an opening plomded for this

purpose in one of the raised portions ' of the
© ring ..

Each of the other brackets 13 sup-
ports a journal-box g', similar to the Jomnal-
box ¢, and in each ot the Journal-boxes ¢’ an
arbor 4’ 1s journaled, having one of its ends

- screw-threaded and adaptad to be received in

55
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2 block 30, secured in one of the wedge-bloclks
i, of which I have illustr: ated three; but there
may be as many employed as is ‘lound neces-

sary to properly secure the upper ﬁ*ate against,

1ts seat, each of the wedge-blocks. 2’ bemmi blld-
ably movable on the face of the flange ¢’ and

within an opening in a raised portion Wi ,on the
ring d. [ represents the upper gate pr OVLded

with an offset peripheral flange Z’ in the under

face of which a gasket 31 is mounted and cen-

trally the gate T is provided with a stuffing-
box 32, throucrh which the rope or cable 33

employed 1n lowet ing and raising.the bucket  strap 49, so as to indicate the position of the

“beneath the peripheral

782,596

passes. Beneath the stufling- bmt 32 and on

the under side of the gate / is a stop-plate 34,

against which the cross-bar of the hook 35,

by which the bucket 36 is supported, contacts
when the bucket 1s raised to position within
the cylindrical portion of the air-lock, so that
when the bucket is removed from the said cy-
lindrical portion the gate / i1s in every in-
stance carried upwaid with the bucket and
1s also returned with the same. 7 represents
a superstructure which may conveniently be
constructed of gas-pipe and in which 1is
mounted a guide-pulley ', the horizontal
members of the superstructure being forked
adjacent to the periphery of the pulley #/, as
shown in Fig.3, so that in returning the bucket
these diverging horizontal portions of the su-

‘perstructure act as a means for centering the

cable,and hence properly returning the bucket
and gate to position, and the superstructure
may be supported upon the ring d, as shown,

or otherwise.

Referring particularly to Fig. 4, I prefer
to employ a stuffing-box 38, which is placed
upon the upper plate 6 of the elliptical casing
In a position adjacent to one extremity of the
minor axis of the said elliptical casing. A
vertical shaft n passes through a stuffing-box
38, and the lower end of the shaft is secured
in a block »’, revolubly mounted upon roller-
bearings 89 within the elliptical casing. The
stuffing-box is provided with a segmental arm
40, at the extremities of which are the stops
41 and 42. The shaft » isprovided with anin-
dicator-arm 43, whose hub 44 is keyed to the
sald shaft, and this indicator-armis adapted to
move over the upper surface of the segmental
arm 40 and to contact with the said stops 41
and 42 at the extremities thereof, thereby lim-
1ting the revoluble movement of the said shaft
n, which at its-upper end and above the hub
44 of the indicator-arm 43 is provided with a
gear 45, which is preferably secured to the
shaft » by a key 46. - # represents the lower
oate, which 1s preferably so constructed as
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to have a depressed center whose diame-

ter 1s approximately that of the interior of
the cylindrical casing. At the upper side of
the lower gate » is a peripheral flange 47, and
the lower extremity of the section 4 of the
cylindrical casing 1s provided with a suitable
gasket 48. 49 represents a strap the respec-
tive ends of which are secured to the opposite
sides of the block »' by means of bolts 50,
which pass through the ends of the strap 49
and the said block »/, the strap 49 passing
around the body portion of the lower gate .
flange 47, and main-
tained in position byas )acmﬂ'-block 51,placed
adjacent to the lower gate 7 and held in place
by means of a bolt 59 passing through the
sald block 51, and both members of the strap
» and the indicator-arm 43 is so placed on the
shaft 7 as to be in line with the arms of the

11
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same, and consequently the lower gate » with-

I

“JIL

L §

Il

1n the elliptical casing.

are mounted arbors 54, carrying the rollers
55, adapted to bear against the upper surface
of the elliptical plate 7 and to partially sup-
port the lower gate » and upon which the
same 1s swung to and from its seated position
within the elhptlca,l casing.

56 (see Fig. 2) is a short auxiliary shaft
mounted in suitable bearings 57, placed upon
the upper surface of the elhptlcal plate 6.
Upon one-end of the shaft 56 1s a sprocket 58,
around which, together with the sprocket 26,
mounted on the shaft A, a chain 59 passes, and

on the opposite end of the shaft 56 a gear-.

wheel 60, meshing with the gear- wheel 45 on
the shaft 7, 18 fixed.

61 lepreqents a valve whlch may be of any'

desired type, provided with a valve-rod 62 and
hand-wheel 63 and communicating with the
interior of the cylindrical casing by means of
pipe connections 64 and with the Interior of
the elliptical casing by direct connection.

65 represents a “snitable guard-rail struc-
ture mounted upon the upper surface of the
plate 6, which, it will now be manifest, may

be emploved as a platform for the opemtmﬂ' |

attendant, from which the various hand-wheels

employed in the operation of the air-lock are-

easily within reach without necessitating the
attendant changing his position.

In the operation “of the apparatis, assuming |
-that the bucket has been raised from the cais-
son to the air-lock, the lower gate is swung

from the position shown in Kig. 2 to that in-

~dicated in Fig. 1 by means of turning the

hand-wheel 27, which through the sprockets
26 58 and cham 59 turns the shaft 56, which

In turn 1mparts a partlal revolution to the
shaft 7, thereby causing the lower gate to
swing, as indicated, upon the rollers 55 by the

intervention of the str ap 49 and the block 7/,

i

secured to the shaft n. - After the lower gate
has been brought to the position. shown in
Fig. 1 the hand-wheel 28 1s turned in that di-

| rectlon, which will cause the screw-threaded

end of the shaft 4 to withdraw the wedge-
block + from the position shown in Figs. 1 and
6. Through this turning of the shaft 4 the
ring-gear ¥ will be actuated by means of the

~gear 29, thereby turning the gears on the ar-

bors A and 51multaneously withdrawing all
the other weadge-blocks 2 and releasmcr the

upper gate /, which then; with the bucket.,ma,y

be raised by the cable 33 through the inter-
vention of any suitable means, 1t being mani-
fest that the moment the seal is broken be-
tween the gasket secured in the upper gate

{ and 1ts seat the pressure within the cais-

son will cause the lower gate » to be forced

against the gasket 48 in the lower extremity

of the section 4, whereby the said lower gate

is seated. Upon the bucket being emptied

the same, with the upper gate, is returned to

_ In suitable positions .
- the strap 49 1s provided with lugs 53, in which

the cylindrical casing of the 'air-—lock and the
hand - wheel 28 turned in the opposite direc-

tion, thereby forcing the wedge-blocks inward

upon the periphery of the upper gate /, and
thereby seating the same. After the upper

- gate [ has been seated the valve 61 is opened

to equalize the pressure between the caisson

and the cylindrical portion of the air-lock.
After this 1s done the turning of the hand-

wheel 27 in the opposite direction will cause
the lower gate 7 to be returned to the position
indicated in Fig. 2, whereupon the bucket may
be lowered mto the calsson. -

It will be understood that I do not limit my-
self to the precise means hereinbefore de-
scribed for forcing the upper gate / against

‘1ts seat and maintaining the same in position

thereon, for it i1s obvious that other means

‘may be employed without departing from the |
One em-
bodiment of such other means 1s 1illustrated-

nature and spirit of my invention.

in Fig. 8, wherein 66 represents a cylinder,
67 a piston provided with a head 68, adapted

to engage the wedge-block z; 69 is the inlet

and exhaust of the cthder 68, which may be
Operated hydraulically or pneumatlcally, and
70 1s a counterweight, to which at one end a

7o
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rope or cable 71 1s secured-, is passed over the

pulley 72 and secured at 73 or at any other
convenient point to the piston 67 for the pur-
pose of returning the piston to its normal po-
sition upon the release of -the pressure within
the cylinder, and thereby drawing back the

wedge-block from contact with the periph-

ery of the upper gate. It is alsoto beunder-

-stood thatthe lower gate»1snotrigidly fixed in

that portion of the strap 49 surrounding it, but
1s merely mounted therein and carred thereby,
there being sufficient play between these parts
to permit of a slight vertical movement of the
cate by the pressure in the caisson for the

‘purpose of bringing the same toits seat, and,
moreover, the depressed center of the lower

oate forms a receptacle for any and all par-

ticles which may be dropped from the bucket

while the same is in or being removed from
the cylindrical casing. |

I claim as my mventlon-—-

1. In an air- lock and 1n combination, a lon-
gitudinal casing, a transvérse casing, an upper
ogate, devices for forcing said upper gate
against 1ts seat and hOldlnC" the same in posi-
tion thereon, means for simultane_ously oper-
ating said devices, a lower gate and means for
swinging said lower ogate to &Dd tmm its seated
position. | -

9. In an air-lock and in combination, a lon-

citudinal casing, a transverse casing, an upper

gate, a seat for the same, devices for for cing
said upper gate on its seat and holding the

95
100
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125
same in position thereon, means for simulta-

neously operating all of said devices, a lower

gate, a seat for the same and means for swing-
1ng said lower gate within said transverse cas-
| Ing to.and irom its seated position. .

130"
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3. In an air-lock and in combination, a lon-
- gitudinal casing, a transverse casing

, an upper
gate, a seat for the same, devices for forcing
sald upper gate on its seat and holding the
same in position thereon, means for simulta-
neously operating all of said devices, a lower

gate, a seat Tor the same, means for swinging
said lower gate within said transverse casing
to and from its seated position, and means for
equalizing pressure in the air-lock and caisson. .

4, In an alr-lock and in combination, a lon-
oitudinal casing, a transverse casing, an upper
ogate, a door for the same, devices for forcing
sald upper gate against 1ts seat and holding

the same in position thereon, means for simul-

taneously operating all of said devices, means
for simultaneously raising the upper gate with
the removal of the bucket trom the cylindrical
casing, a lower gate, a seat for the same, and
means for swinging said lower gate within the
sald transverse casing to and from its %eated
position.

5. In an air-lock and in combination, a lon-

gitudinal casing, a transverse casing, an upper

oate, a door for the same, devices for forcing
sald upper gate against its seat and holding
the same in position thereon, means for simul-
taneously operating all of said devices, means
forsimultaneously raising the upper gate with
the removal of the bucket from the cylindrical
casing, a lower gate, a seat for the same, means
for swinging said lower gate within the said
transverse casing to and from its seated posi-
tion, and means for equalizing the pressure
in the air-lock and caisson,

6. In an air-lock and in combma,tmn a lon-
oitudinal casing, a transverse elliptical casing,
an upper gate, a seat for the same at the top
of the said longitudinal casing, devices for
forcing the upper gate against 1ts seat and
holding the same in position thereon, means
for simultaneously operating all of said de-
vices, a lower gate, a seat for the same and
means for swinging said lower gate within the
elliptical casing to and from its seated posi-
tion.

7. In an air-lock and in combination, a lon-
oitudinal casing, a transverse elliptical casing,

‘an upper gate, a seat for the same at the top

of the said longitudinal casing, wedge-blocks
for forcing sald gate against its seat and hold-
ing the same in position thereon, means for

- Slmultaneously operating all of sald wedge-

55

6o

blocks, a lower gate, a seat for the same and
means for swinging sald lower gate within
the transverse casing to and from 1ts seated
position. ~

8. In an air-lock and 1n combination, a lon-

_o‘ltudmal cylindrical casing, a transverse ellip-

tical casing, an upper gate, a seat for the same
at the top of thesaid cylindrical casing, wedge-
blocks, a shaft, a bearing for the same, means
actuated by the turning of said shatt for simul-
taneously operating said wedge-blocks, alower

gate, a seat for the same and means for swing-

-
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iing sald lower gate within the elliptical casing
to and from its seated position.

9. In an air-lock and in combination, a lon-
gitudinal cylindrical casing, a transverse ellip-
tical casing, an upper gate, a seat for the same
at the top of said cylindrical casing, braclkets
on the upper portion of the cylindrical casing,
a shaft having a screw-threaded end, a bearing
for said shaft supported by one of said brack-
ets, a wedge - block engaged by the screw-
threaded end of said shaft, a hand-wheel fixed
on said shaft, other wedge-blocks at spaced-
apart intervals around the upper portion of
sald cylindrical casing, means actuated by the
turning of said shaft for operating all the said
other wedge-blocks simultaneously with the
one operated directly by the turning of said
shaft, a lower gate, means for swinging said
lower gate within the elliptical casing to and
from its seated position, and means for equal-
1zing the pressure in the air-lock and caisson.

10. Inanair-lock and in combination, a lon-
ogitudinal cylindrical casing, a transverse ellip-
tical casing, an upper gate, a seat for the same
at the top of said cylindrical casing, brackets
on the upper portion of the cylindrical casing,
a shaft having a serew-threaded end, a bearing

for said shaft supported by one of said brack-

ets, a wedge-block, a block set in said wedge-
block and engaged by the screw-threaded end
of said shaft, a hand-wheel fixed on said shaft,
other wedge-blocks at spaced-apart intervals
around the upper portion of said cylindrical
casing, means actuated by the turning of said
shaft for operating all of the said other wedge-

"blocks simultaneously with the one operated

directly by the turning of said shaft, a lower
cate, means forswinging said lower gate with-
in the elliptical casing to and from its seated
position, and means for equalizing the pres-
sure in the air-lock and caisson.

11. Inan air-lock and in combination, a lon-
gitudinal cylindrical casing, a transverseellip-
tical casing, an upper gate, a seat for the same
at the top of said cylindrical casing, brackets
on the upper portion of the cylindrical casing,
a shaft having a screw-threaded end, a bear-

‘ing for sald shaft supported by one of said

brackets, a wedge-block, a block set in said
wedge - block and engaged - by the screw-
threaded end of said shaft, a hand-wheel fixed
on sald shaft, a gear on said shaft, a ring-gear
meshing with said gear, other wedge-blocks
at spaced-apart intervals around the upper
portion of the cylindrical casing, means actu-
ated by the turning of-said ring-gear through
the intervention of the said shaft and gear
thereon for simultaneously operating all the

| said other wedge-blocks, a lower gate, a seat

for the same, means for swinging said lower
gate within the elliptical casing to and from
its seated position, and means for equalizing

the pressure in the air-lock and caisson.

12. Inanair-lock and in combination, a lon-
oitudinal cylindrical casing, a transverse ellip-
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tical casing, an upper gate, a seat for the same

at the top of said cylindrical casing, brackets

~ on the upper portion of the cylindrical casing
- a shaft having a screw-threaded end, a bear-

- threaded end of said shaft a hand-wheel fixed

10

ing for said shaft supported by one of said

' brackets., a wedge-block, a block set in said

wedge - block and enﬂ*aﬁ'ed by the screw-

on sald shaft, a gear on said shaft, a ring-gear

meshing with said gear, other Wedge blocks
at SI)aced-fapart mtervals around the upper |

- portion of the c¢ylindrical casing, an arbor for

each of said other wedge-blocks, each arbor |

having a screw - threaded end engaging its |

IS

‘wedge-block, a bearing for each of said ar-
~ bors, a gear on each of said arbors meshing

with the said ring-gear, a lower gate, a seat
tor the same, means for swinging said lower

~ gate within the elliptical casing to and from

20

its seated position, and means for equalizing

" the pressure in the air-lock and caisson.

tical casing, an upper gate, a seat for the same |
25

13. Inanair-lock and in combination, a lon-
gitudinal,cylindrical casing,atransverse ellip-

at the top of said cylindrical casing, brackets

- on the upper portion of the cylindrical casing,
~a shaft having a serew-threaded end, a bear-
"~ ing for said shaft sapported by one of said

_-30

~bmckets a wedge-block, a block set in said

wedge - block and ncrao‘ed by the screw-

threaded end of said shaft, a hand-wheel fixed
"~ on said shaft, a sprocket loose on said shaft

:35

and a hand - wheel fixed on the hub of said

sprocket, a gear on satd shaft, a ring-gear

_meshma' mth sald gear, a bearmo‘ for the

ring-gear, other Wedﬂ"e—blocks at spaced -apart |

Intervals around the upper portion of the
- cylindrical casing, an arbor for each of said

40

~other wedge- blocks, each arbor having a

screw-threaded end engaging its wedge- block

" a bearing for each of said arbors, a gear on

~each of said arbors meshing Wlth the said
- ring-gear, a lower gate, a seat for the same,

means for swinging said lower gate within

- the elliptical casing to and from its seated po-

~ sition, and means for equalizing the pressute
" in the air-lock and Calsson. :

" the same time and by the same. operation that |

14. In.an air-lock and in combmatlon a cv—

lindrical casing, an upper gate, a seat fo_1 the
 same, means for forcmwsa,id uppex gate against
1ts seat and holding the same- In- position

thereon, means for raising said upper cate at

- removes the bucket from the cylindrical cas-

N
{n

60

ing, a lower gate, means for swinging said

lower gate to “and from its seated position,

and means for equahzmﬂ' the pressure m the

cylindrical casing, and caisson. |
15. Inanair-lock and in combmatwn a lon- |

gitudinal cylindrical casing, an upper gate, a

 seat for the same, devices for forcing said up-

- 1n posttion thereon, means for simultaneously |

6

per gate against 1ts seat and holdmg the same

operating all of said devices, a transverse

elliptical casing, a lower gate, a seat for the i

elliptical casing, a
-same, a block revolubly mounted within the

same, a block revolubly mounted within the
sald elliptical casing, a connection between
the said block and the said lower gate, and
means for turning said block to swing the said

lower gate to and from its seated pos1t10n

within the elhptlcal casing.

16. Inan air-lock and in combination, a lon-
gitudinal cylindrical casing, an upper“oate a
seat for the same, devices for forcing said up-
per-gate against its seat and holdmg the same
1n position thereon, means for simultaneously
operating all of smd devices, a transverse
elliptical casing, a lower gate, a seat for the
same, a block revolublymo_unted within the

said -elliptical casing, a connection between the

sald block and the said lower gate, means for

“turning said block toswing the said lower gate

to and from its seated position within the elhp-
tical casing, and means for indicating the po-
sition of said lower U‘ate WIthm the- elhptlcal
casing. |

17. In an air-lock and in combmatlon a lon-
gitudinal cylindrical casing, an upper gate, a
‘seat for the same, devices for forcing said up-
per gate against its seat and holding the same
1n position thereon, means for simultaneously
operating all of said devices, a transverse
elliptical casing, a lower- gate, a seat for the

..5
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same, a block revolubly mounted within the |

elllptlcal casing, a strap passing around the
sald gate and having its ends secured to the

opposite sides of sa,ld block, rollers, bearings
for the same secured to. said strap, a block.-

extending between the respective members of
sald strap adjacent to the said lower gate,
means for turning sald block to swing the
lower gate to and from its seated position
within the elliptical casing, and means forin-
dicating the position of the lower gate Wlthm
the elhptlca,l casing. |

18. Inanair-lockand in c‘ombmatlon,- a lon-
gitudinal cyhindrical casing, an upper gate, a
seat for the same, devices for forcing said up-
per gate against 1ts seat and holdingthe same
in position thereon, means for simultaneously
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operating all of sald devices, a transverse

a lower gate, a seat for the

elliptical casing, a strap passing around the
said gafe and having its ends secured to the
"opposite sides of said block, rollers, bearings
for the same secured to said strap, a spacing-
block extending between the respective mem-
bers of said strap adjacent to the said lower
oate, a shaft passing into the said transverse

casing and having its end sécured within said
block, means for 1mparting a partial revolu-

tionto said shaftto turnsaid block and thereby
swing the lower gate to and from its seated
position within the elliptical casing, and means
for indicating the- position of the lower oate
within the elhptlcal casing. o

-19. Inanair-lockand in combmatlon. a lon-
.gltudmal cylindrical casing, an upper gate, a

seat for the same, devices for forcing said up-

11y
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per gate against its seat and holding the same
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-a block revolubly mounted withi

gitudinal eylindrical casin

1In position thereon, meanssimultaneously op-
erating all of said devices, a transverse ellip-
tical casing, a lower gate, a seat forthe same,
n the ellip-
tical casing, a strap passing around the said

gate and having its ends secured to the oppo-

site sides of said block, rollers, bearings for

‘the same secured to said strap, a spacing-
block extending between the respective mem-

bers of said strap adjacent to the said lower
oate, a shaft passing into the said transverse
casing and having its ends secured within said
block, a stop-block; an arm fixed on said shaft
for indicating the position of the lower gate
within the transverse casing, and means for

imparting a partial revolution to the said shatt

to swing the lower gate to and from itsseated
position within the elliptical casing.

20. Inanair-lock and in combination, a lon-
gitudinal cylindrical casing, an upper gate, a
seat for the same, devices for forcing said up-
per gate against its seat and holding the same
in position thereon, means for simultaneously
operatingall of said devices, a transverse ellip-
tical casing, a lower gate, a seat for the same,
a block revolubly mounted within the ellip-

tical casing, a strap passing around the said

gate and having its ends secured to the oppo-
sites sides of said block, rollers, bearings for
the same secured to said strap. a spacing-block

extending between the respective members ot

sald strap adjacent to the said lower gate,ashaft
passing into the said transverse casing and
having 1ts end secured within said block, a
stop-block, an arm fixed on said shaft for in-
dicating the position of the lower gate with-
in the transverse casing, a gear fixed on said
shaft, an auxiliary shaft, be&rmgs for the same
mounted on the upper surface of said trans-
verse casing, a gear on sald auxiliary shaft
meshing with the aforesaid gear, and means
for turning said auxiliary shaft to impart a
partial revolution to the said shaft to swing
the lower gate to and from its seated position
within the elliptical casing.

21. Inanair-lock and in combination, a lon-
o, an upper gate, a
seat for the same, devices for forcing said up-
pergate agalnstitsseatand holding thesamein
position thereon,ashaft,a bearing forthesame,
a hand-wheel fixed on said shaft, a sprocket
loose on said shaft, a hand-wheel fixed on the
hub of said sprocket,means for operating all of
sald devices simultaneously by the turning of
said shaft, a transverse casing, a lower gate, a
seat Tor the same, a block revolubly mounted in
sald elliptical casing, a strap passing around
sald lower gate and having its respective ends
secured to opposite sides of said block, a spac-
ing-block extending between the respective
members of the sald strap adjacent to said
lower gate, rollers, bearings for the same se-
cured to said strap, a shatt passing into the

T

‘with the aforesaid gear, a

tions, an upper gate,

65 said transverse casing and having one end se- |

gitudinal casing,
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cured within the said. block, a stop-block, an
indicating-arm secured to the last aforesaid
shatt, a gear also secured to this shatt, an aux-
lharv shait bearings for the same, a gear
mounted on said auxﬂlmy shaft and meshmﬂ
a sprocket on said
auxiliary shaft, a chain passing around this
sprocket and also the said sprocket mounted
loosely on the first aforesaid shaft, and means
for equalizing the pressure within the cylin-
drical casing and caisson.

29. Inanair-lock and in combination, a cy-
lindrical casing composed of a plurality ot sec-
a seat for the same on
the top of the upper section of said cylin-
drical casing, means for seating and unseat-
ing sald gate, an elliptical plate having an
opening therein and adapted to fit over the
lower end of one of the sections of said cy-
lindrical casing, a second elliptical plate hav-
ing asimilar and corresponding opening there-

in adapted to fit over the upper end of an-

other of the sections of said cylindrical casing,
an elliptical peripheral spacing member in-
tervening between the said elliptical plates, a
lower gate, means for swinging said lower
coate within the casing formed by said ellip-
tical platesand intervening member,and means
tor equalizing the pressure in the cylindrical
casing and caisson.

23. In anair-lock and in combination, a cy-
lindrical casing composed of a plurality of sec-
tions, an upper gate, a seat for the same on
the top ot the upper section of said cylindrical
casing, means for seating and unseating said
oate, an elliptical pla,te having an opening
therein and adapted to fit over the lower end
of one of the sections of said cylindrical cas-
ing, a second elliptical plate having a similar
and corresponding opening therein adapted to
fit over the upper end of another of the sec-
tions of sald cylindrical casing, an elliptical
peripheral spacing member intervening be-
tween the said elliptical plates, a lower gate,

a gasket set 1n the lower end of that section
of the cylindrical casing around which the first-
aforesaid elliptical plate fits and forming a
seat for the said lower gate, means for swing-
ing sald lower gate within the casing formed
by said elliptical plates and intervening mem-
ber, and means for equalizing the pressure in
the cylindrical casing and caisson.

24. In anair-lock and in combination, a lon-
citudinal casing, a casing in a plane at right
angles to the longitudinal casing or trans-
versely thereof, a gate within said transverse
casing movable 1n a plane at right angles to
the longitudinal casing, means for moving said
gate to and from its seated position, a second
cgate at a point spaced apart from the afore-
sald gate, a seat for the same, and means for
actuating said second gate.

25. In anair-lock and 1n combination, a lon-
a casing in a plane at right

angles to the longitudinal casing or trans-
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versely thereof, a gate within said transverse | 27. Inanair-lock, and in combination, a lon-

casing movable in a plane at right angles to

the longitudinal casing, means for moving said

gate to and from 1ts seated position, a second
gate at a point spaced apart from the afore-
. said gate, a seat for the same, means for actu-
ating said second gate, and means for equal-
1z1ng pressure in the air-lock and caisson.

- 26. Inanair-lock and in combination, a lon-
gitudinal cylindrical casing, an elliptical cas-
Ing transversely thereof and in a plane at right

angles thereto, a gate within said transverse

elliptical casing, a seat for the same, a block
revolubly mounted in the said elliptical cas-
Ing, a connection between the said block and
the said gate, means for turning said block to

- swing sald gate toand from its seated position

within the elliptical casing, a second gate, a
seat for the same, and devices for operating
o the second gate. |

gitudinal cylindrical casing, an elliptical cas-
ing transversely thereof and in a plane at right

angles thereto, a gate within said transverse
elliptical casing, a seat for the same, a block
revolubly mounted in the said elliptical cas-
ing, a connection between the said block and
the said gate, means for turning said block to
swing said gate to and from its seated position
within the elliptical casing, means for indicat-

1ng  the position of the said gate within the
elliptical casing, a second gate, a seat for the

same and devices for operating the second gate.
Signed by me this 17th day of November,
1904. - '

CESARE CAMPUS.
- Witnesses: - ' T

Gro. T. PINCENEY,
. T. Havirano.
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