No. 797,815.

PATENTED AUG. 22, 19095,

_ E. W. MOIR,
AIR LOCK APPARATUS FOR CAISSONS AND TUNNELS.

- APPLICATION FILED MAR. 18, 1905,

3 BEEET8—SHELT 1.

A e o A W e e e g Sy gl e opum el s A gy gkl mE el R e e e H -m o s mH R MA e ST

—.—
" i
J-

th".‘.'_‘.l‘

~

k

|

I

]

1

E

E
oo
i

;

]

1

i

i

t

. ¥
L L !
: i
" {
iy |
i
: E
1

|

4

@ N
|

1
- -
|

H

i

i

I

L

§

|

]

1

L

i

. ¥
i

k

1

L}

¥

-
-
—
e
__
1
i
1
3
I

-

¥
-t
E

.. - i - hif} - T - . —— - - . e —— e R
e i i emm = h Lot e T e e ot T e e e e S e i A A L EEC N NER

i —_— = - —eh . STE L Al . W WS e L .

i - T e e B TN PG e ey e—

T e ' e T Spl el ME L SN YW NN N P S w——

AT T I I IR |
| \ﬂnﬂh unu\\n.‘\xhhu.uﬂ.\\\“ﬂ “\ﬂ“ﬂ\\hﬁm\\“\“ﬂ\ ;u.\..\\ “_____.___‘__..____.ﬂ....___.__._._.\ i, - | _ _ u
O TS L8 N e 1AL b r g PSS 00 2ty e S .
_._.....\;\.___...______. \.__“__. u.__._.‘____.‘__.. .\‘.___..\.. \\ : \\__ .\\\- 2/, PR i 2
S L e e ey Ty 7/ N
i g Y e A W0 s

A LI R LRI \V\ﬁ\\\\\\“& ’ ._.\N\ et 10 VARARIAE: | . . .

Y N i i SR A N R Ml A bl biAAddid | J SO . I e //fﬂ

il . e s T——— roo) b e’ el P

- - iy My TN . . e Sl Gl -

L e

£p Ll pr

../// O

 WITNESSES |
E . Gotl]

INVENTOR

Ma:

W WGR NEYS

. Movy

é‘nua!

GRAHAM CO., PROTO-LITHOGRAPHERD, WASHIKTTOH, D. C.




J SHELTS~SHEET 2,

PATENTED AUG. 22, 1905.

T R

o E. W. MOIR. .
AIR LOCK APPARATUS FOR CAISSONS AND TUNNELS,
APPL;UATIOBI FILED MAR. 18, 1905,

No. 797,815.

L

ATTORNEYS

i.

%
: 1" |
‘.ﬂﬂ-ﬂ. £
N f u
. it
_ 3 A _
i —3 |
e S N m _ M
m [ | i m
.__ ;
I i
I
m
“. _
; - w =
m : |
m “ ¥ i ] .
{ w , <
m. ..... : .m m m = Ili.u = - - HH
m aiierd f oy wl. w. m el M & m
] M .ﬂ ' = “ / |
. Pt i e = fi
: ! . i
: m md— M o
i . E
! ! ./ | 5
| “ £
m N | :
AN
o “ \ | :
. | I 1 A N S
o
ﬂﬂ D | z
... ~N) ﬂu [ . m

2

Pl:mlﬂ,._--_.-. "I“'“.'"Iu"- :-:.".-u_
|

ANODHEW 0. GRAHAM £0 .

H :
s M el el oy L EITE THTYRN N v Gl ruTe fENgm WTEE WM B CNE Bi Rkl 5 ::

s
INVENTOR

Im- | “.
“
RN AN Y e M N ey AN |
“ : 2TV AN w..u/f.,?ﬂ.”.,....ﬂfwzﬂf., RN
R AV S VN ..r RN I ¢
] e L A LR A wh AN Y N s
Nav en ANTOT N AN MY ca N e “a _
; \ : NN » AN ERNT b
. : ...r...._._.__f... -!F_Ir hY ....._.._....fa/ . M ._.
m_ I AN DA AT AN AN AV _
i : i GO ........f T e .__r..r _....r:..# NN - I
i { %Y T L e S O S NN N - o - 3
- k- owl |tm _ C ke e LT e T T e Ak ks .l.lr.].]...__.\". . ”ﬂ T m e B e e &
_ m N S SNSRI RN TN
: K -
i ml.l....." g -
| ; \F —— &) |
: \ " i Ly
I ' £ -
L ¥ z
.ﬂ ' 10
; ;
w _ T\J\ m 'y
i ] . =
M > 3




9 8HEETS—~SHEET 3.

PATENTED AUG. 22, 1905.

E. W. MOILR.
AIR LOCK APPARATUS FOR CAISSONS AND TUNNELS.
* APPLIOATION FILED MAR. 18, 1905.

No. 787,815.

YA

N

S - - - - N N ~ o .
A AN SNV AN X S~ NPT 2
prETes e 3 T T~ NS |
J .__“.. ...r..._..._...._...._..”., ..._.._”........”. JI.._..:_. Jrfjfl”ffrf”!ﬂ“” f.....lcf._. HH::WHJ:H“JI fff/“r.#/”” “f“.rll l..om./......... .....—_..._.. Hﬂhm v §43 R
. R
RN T I e TRt Ay R0 N2 e
JL....._...:_H, .~ " N/ff/ff.rfff/ff///ff//fff #./f. ™ N A Ny Jr...,_._..._..n A . T
u....f.___.,..___..f N T._..f..,.........._...ff N ......,./f// NOANNNNAR TN N W N v b M
-..,.._.H....}. ...,.._......,._,.,,,. _. e NS A U OO ORI RN NN NS S " “ A
- .- . )
|

C Y - e w dle e

DY

%
p

4o
Howm

-~
ff'f/,f'

I P i il sty Pl rgE d -
=

38 o T B t

— -—*# L]
T
-

Bl

i
. ™~ or
"
L,

- plar— O S w——

\
i ./"_ 3

- - -HL ,.11“-

A
oy

L)
i

Al
7 _.."'""_' Ve

" . N
3t _ -
. | “ ._llv.l.er!
. ltnlnllttiw”.h_u ~ - oL . “ Py "— e
Ca MTrIYN AN » AT N . Nt N . SN —
._..._.“r .._...__.,................. ‘A “ -...:Hf...f._ﬂo ...-JHJ.._.:... ._..,1.__...__.._. ..rff .H./ ™, ._..../f..._._....”.._. ”,_....:! ._“..._. oL -%/r _ .
.._._...._,....,....f........f...,.. ._..,._." TSN Hf N N\ ,....,,H,..._.,.,,_../.,..} ND N M#H : >
R . ._.._..f_ L :Ir . Y
..ﬂ; AR T .f/ff....///. _ﬂ!....... /////. > f/.........,..r NN u....., . N ﬂ .
AN N N\ NN WNNN NN WS NN Ny v NN NN,
NANNT R NN A AN SN Y N AT LN N H AR
) u....frf._. VAR e N RNV R AN RR AN N A R A w v A v AN £ AN ,
I R
DOV > >~ | X
“~ . B . e ~t
7

WITNESSES

.../ﬁ T \1
| J | ~ _




UNITED STATES PATENT OFFICE.
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Specification of Letters Patent.

Patented Aug. 22, 1905.

Application filed March 18,1905, Serial No. 250,780,

To all whom tt may concern:

~ Beitknown that I, Ernmst W. Morr, a sub-
ject of the King of GireatBritain and Ireland,

and a resident of London, England, have in-

vented certain new and useful Improvements
in Air-Lock Apparatus for Caissons and Tun-
nels, of which the following is a specification.

My invention relates to that class of engi-
neering in which execavating-work has to be
carried on under a pressure greater than at-
mospheric pressure and the material exca-
vated has to be taken out through air-locks.
This is particularly required in caisson and
tunnel work, | |

The object of my invention is to provide a
stmple and easily-manipulated air-lock appa-
ratus for the convenient and quick handling
of the material excavated.

In the accompanying drawings, Figure 1 is
a vertical section illustrating the application
of my invention to the sinking of caissons.
Hig. 2 is a sectional plan view through the
alr-lock. Hig. 8 is a vertical sectional view
1llustrating the application of my invention to

tunnel-work, and Fig. 4 is a diagrammatic.

view of a modification.

Referring to Figs. 1 and 2, A is the caisson,
which may be of any suitable construction,
provided with the usual cutting edge # and
the transverse air-tight floor B. In Fig. 11T
have indicated in the side walls of the caisson

plugs D D, which can be removed when the

caisson has been sunk to the proper depth in
order to start from those points the horizon-
tal excavating-work for tunnels to be con-
structed from the caisson, as indicated in Fig.
3. Passing through the air-tight floor B is
a vertical shaft C, which may be of any suit-
able cross-section and which is preferably
formed by a metal tube. This tube hasa ver-
tical partition p, on the other side of which
from the shaft C is a ladder-way C' for the
workmen and space for pipes. Through the
shaft C passes a hoisting-cage E. suspended
from a wire or other rope F, which prefer-
ably passes through a packing-gland G- in the
closed top of the hoisting-shaft to a suitable
winding-drum. KExtending in a substantially

horizontal direction from the top of the hoist-

ing-shaft I provide an air-lock H with in-
wardly-opening doors 7 4/, the chamber be-
tween the two doors being of sufficient size to

receive a wheeled truck or wagon T and a i

man when the outer door 7’ is open. The
floor of the horizontal air-lock is preferably
provided with a runway #, (rails, for exam-
ple,) on which the wheels of the wagon or
truck can be guided, and the floor of the hoist-

Ing-cage is also preferably provided with a

corresponding runway. |

In operation the empty trucks are lowered
on the cage through the hoisting-shaft and
may be run off to be filled with the material
excavated by the workmen. A filled truck is
then run onto the floor of the hoisting-cage,
which can then be lifted to the top, as indi-
cated at X in the drawings. Thereupon the

filled truck or wagon is run off the cage onto

the runway 7 and into and through the air-
lock, the doors 4 4" being opened and closed
one at a time, as will be readily understood.
When the caisson has been sunk to the de-
sired level, as indicated in Fig. 3, the de-
scribed air-lock and hoist ean be used for con-
veying excavated material from the tunnels
by removing the plugs D D and putting in a
floor or platform at K, Fig. 3, with rails or
ranways It leading into the tunnels.
Instead of having the horizontal air-lock au
the top of the elevating-shaft it may be ar-
ranged at the bottom, as illustrated in the
modification Fig. 4, the air-locks in this case
being indicated at H’ H* leading into the tun-
nels at the right and left. In this modified
construction, of course, the hoisting will take
place under atmospheric pressure, and the
trucks will be discharged from the cage onto
runways » at the top. The specific construc-
tion of this modification, Fig. 4, forms the
subject of a separate application for patent
filed by me March 18, 1905, Serial No. 250,781.

I claim as my invention— -

L. Air-lock apparatus for excavating-worlk,
comprising a vertical shaft and a hoisting-cage
therein on which a wheeled truck may be run
with a substantially horizontal air-lock, into
and from which said truck may be run from
and onto the cage. |

2. Air-lock apparatus, comprising a verti-
cal shaft and hoisting-cage therein adapted to
recelve a wheeled truck, with a substantially
horizontal air-lock open to the shalt and hay-
Ing a-runway to receive the truck.

3. Air-lock apparatus, comprising a hoist-
ing-shaft and a hoisting-cage therein adapted

o receive a wheeled truek with a substan-




2.

tla,lly houzontal air-lock at the top of bhe'

shaft and having a runway to recewe the
-~ wheeled truck.
- 4. Air-lock apparatus, comprising a verti-

‘cal holsting-shaft and a hoisting-cage therein
adapted to receive a wheeled truck “with sub-
stantially horizontal runways for the truck at
the top and bottom of the shaft and an air-
lock at one of said horizontal runways.

5. Air-lock apparatus, comprising a verti-
cal hoisting-shaft and hoisting-cage therein,
adapted to receive a wheeled truck with hori-
zontal runways at the bottom leading to tun-
nels and a substantially horizontal air-lock at
the top of the shaft with a runway to recelve
the truck. |

6. Air-lock apparatus, comprising a calsson
having an air-tight floor, a vertical shaft pass-
ng ther ethrounh and a hoisting-cage 1n the
shaft adapted to receive a wheeled sruck with
a substantially horizontal air-lock opening to
the shaft and having a runway to receive the
truck. -

7. Air-lock apparatus, comprising a calsson
having an air-tight floor and a shaft passing
therethr ough, and a hoisting-cage in the shaft
adapted to receive a Wheeled truck with a sub-
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stantially horizontal air-lock opening to the
top of the shatt and having a runway to re-
ceive a truck. ,

8. Air-lock apparatus, comprmmcr a, Calsson

with an air-tight floor and a tunnel-opening
leading from the lower partof the caisson with
a vertical shatt passincr through the air-tight
floor, a hoisting-cage in the shaft substan-

tially horlzontal runways at the top and bot-

tom of the shaft, and an air-lock at one of said
runways.
9. Air-lock apparatus, comprising a calssor

havinganair-tight floor,atunnel-opening from -

the side of the caisson below said floor with a
vertical shaft passing through the floor, a
hoisting-cage in the shaft adapted to receive

“a wheeled truck and a substantially horizon-

tal air-lock at the top of the shaft with a run-
way to receive the truck. -

Intestimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

ERNEST W. MOIR.

Witnesses:
C. DEDGWICK,
HuererT HOwsoN.
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