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N I"' -E S -hATES PATENT OFFICE.

~_ _CHARLES SOOYSMITH, OF NEW YORK, N. Y.

METHOD OFFREEZING THE GROUND.

i |"'

Applleetlen ﬁled December 3, 1902 Serlel Ne 133 722

v ;u';. |- |

(Ne gpecimens,)

_ To all whom it ma J concern:

- Beit known that I, CHA %LES SOO’S{SMITH a

- citizen of the Umted Stetes and a resident of

‘New York, in the county of New York and

L ‘State of New York have 1nvented certain new

10
. .of the processes of excavation and construc-
‘tion of underground and submarine tunnels,
shafts, or other similar devices; and espe-
-cially when employed in soft or y1e1d1n-:r or
. 15 water-bearing materials—as in the yielding
. mud, ooze, quicksand, or other unetable bed

‘and useful Improvements in .Methods of
.. Freezing the Ground, of which- the followm 1)
- '-_-j_";:ls a specification.

My invention r eletes to the proeese of f reez-
mg the ground preparatory to and as a part

o of a river or like situation.

. 20

+ freezing or solidifying the material surround-

. .ing or ad;jommg that which is to be execa-

o _f'_l-vated in such a.way, to such an extent, and
. in such relation as to present a firm barrier

“or obstacle to the inflow of the soft, plastic
- . material or the liquid contained therein to

©theexcavation as the work proceeds.

30

My object is also to provide such a method:

? o .{f fiof and means for aceomphshmg this function
that it will not interfere with the simulta-

- meous advance and performe,nee of the proc-

‘esses preliminary to the main work of exca-

- vatingand the freezingitself—ags,forinstance,

.. the testing the temperatme end the extent

SRS ]_'f-palrs, removmﬂ' meterlal pemuttmn' 1nspee-"
~ tion, &e.

or thlekness of the frozen wall, making re-

Iattain theee obJects by the uee of the proe-

._,.}.'::a.':_..-,,;';";'eeeee and the means illustrated in the ac-
S 49
'_-lowmg specification,and claimed hereinafter.

companying drawings, deseribed in the fol-

In the drawings like letters of reference re-

SERNER fer to like palbs throuehoub the reepeetlve

o views.

| | 45 |

. tion of one form of device employed in apply--

- ingmymethod to the freezing of softsoilin ad-

- vance, for 1nstance, of a tunnel.
- end elevation, alsoin seetion.

o 5o,

Figure 1 is a 10ng1tud1nal sectional eleva-

e s

Flg 218 an

Fln' 418 a

- perspective showing hollow elements edepted

FKig. 3is aper--
spective of one of the elements..

ferenft arranﬂ'ement

shell of the pllot -tunnel.
view on the line X Y Z, Fig. 3 showing pipes
or hose connection between the elements.
Fig. 6 isa view in perspective showing a modi-
fication of my invention.
cross-sectional elevations showing still dif-
Fig. 9 is an end eleva-
tion ehowmﬂ' a . conetluetlon in which pipes

-form the areh or frame of the pllot-tunnel or

; chamber

in plane X Y.

- InmyPatentNo. 713,519, issued November

11, 1902, for a method of bullduw tunnels,
“&e., 1 hswe described my method of construct-

ing a pilot-tunnel in advance of the main

| tunnel and freezing the surrounding mate-

. | rial by means of devices contained within the
The ob;jeet of my 1nvent10n 13 o prowde_ )

© . an economical, easy, expeditious, safe, and
‘convenient as well as practical method of

pilot-tunnel or the circulation of freezing
-agents within the same, and in my Patent-l-
‘No. 711,012, issued October 14, .1902, for a

‘method of excavating and construetuw tan-

duced on the surrounding material:

nels I have deserlbed the eonetrucmon of a

plurality of pilot-tunnels by which I avoid

the difficulty cansed by the possible obstrue- .
‘tion of one or two of the pilot-tunnels by the
freezing apparatus when that is contained in

the interior space of the pilot-tunnel. Ihave

not, however, heretofore,and so fares I know
no one else ha,s her etofore shown or devised -
a method of freezing the material surround-

ing the pilot-tunnel except by an agent or ap-
peratue contained in the pilot-tunnel itself.
While the latter method is entuely practi-

cable and in many cases desirable, it is often .
to be preferred that the interior of the pilot- |

Figs. 7 and 8 are

Fig. 10is a plan, partly in section,

Fig. 51s a sectional

55
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70

75

80'

tunnel be entirely unobstructed for conven-

ience of access and egress in excavating and
removing the metenel from the hea,dmtr for
making repairs or test borings, &e. 1 lthele~_

90

fore have devised the plan of making the

walls of my pilot-tunnel hollow in Whole orin

part and circulating within said walls my
freezing agent or ‘¢ vehiele of cold,” by which
expression I 1nelude any freezmn' agent—as

0%

brine, cold air, ammenie,-;or..,.any obhe:;: sub-

stance or agent by which the, freezing effect
18 produced—-my invention not lj?lnﬂ‘ in the
agent but in the method of and means for

permitting the effect of that agent to be pro-

100

It isob- -

vious that there are many ways in which I °

c to be secured toeether and forming the hollew | may construet the walls of the pllot tunnel




o

to further thisend. 1 may use parallel pipes
longitudinally arranged, so as to form alone

~or in combination with other material the

- walls of the same.

IO

_ I may arrange parallel
pipes curved soas to form the wall and lying
in planes perpendicular to the axis of the

tunnel and either closely spaced or with in-

tervening spaces filled in with other material.
I may utilize metal or other hollow sections
bolted together and connected by pipes orof
such shapes asto form by themselvesthe wall,
as will be more fully described hereinafter,

~and other ways.

- 20

Referring to the ﬁfrures, in Fig. 1, 1 is the

lining of the completed tunnel; 2 1is the final
line of excavation of the frozen material be-
fore placing the lining; 3 is the surrounding
mud, ooze, or quicksand; 4, the pilot-tunnel;
5, the space between the inside wall 6 and
outSIde wall 7 of the pllot-tunnel lining, in

- which space the freezing agent is eirculated;

- agent.

30
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8, the pipes leading to and away from this
space and eonv’eyiuw the freezing agent; 11,
the frozen soil. |

In Fig.2 A A are partltlons separating the
fleezmﬂ‘-epaee 5 into two parts, one for the
incoming and the other the outgoing freezing
9 9 are flanges by which sections
may be bolted together, 10 being bolt-holes.

‘Referring to Fig. 4, 12 12-are the nipples
to which the connecting hose or pipe 14, Fig.
5,18 clamped. 13 13 are pockets in the cast-
ing to permit the screwing up of connecting

bolts and nuts.

Referring to Fig. 5, 14 represents connect-
ing hose or pipe. 15 is a stiffening-rib to

tren gthen the casting.

Referrlne‘ to Fig. 6, 16 16 are parallel lon-
gitudinal pipes_ eontammﬂ' a freezing-agent in
circulation and forming the wall of the pilot-
tunnel incombination with boardsor like ma-
terial 17, the whole supported by and resting
upon frames or ribs 18 which may be steel

angle-bars.

Referring to Fig. 7 19 19 are tlmbereform-

ing the main shell of the pilot-tunnel, outside
of which the pipes 16 are placed and against

~which hydraulic jacks used in advancmg the

5O

53

“be made of canvas or boards or other material

60

shield may be operated.

Referring to Fig. 8, 23 23 is a temporary
inside lmmﬂ' or pa,ltltlon or interior wall
which I may employ instead of making the
tunnel-lining hollow or employing pipes, the
function being the same-—si. ¢., the confining
the freezing agent to the perimeter or wall of
the pilot-tunnel. Thistemporarylining may

and of any shape and secured in position by
any effective means which result in providing
a passage for the freezing agent and confining

~the latter to the outsuie W&ll or lining of the
- pilot-tunnel.

Referring to Fig. 9, 20 20 are eurved pipes
forming the frame of the pilot-tunnel and
spaced as required, the spacing being filled
in with planking or other suitable material
to exclude the so0il or leakage.

These pipes

736,308

lie in parallel planes and perpendicular to
the axis of the pilot-tunnel. 21 21 are the
conduits for the freezing agent. .

In Fig. 10, 24 24 is the brick or wood filling
between plpes.

I wish it to be understood that the devices
here shown are only a few of many practical
means, to which I do not strictly confine my-
self. Forexample, I mayemployacontinuous

pipe extending in a spiral along the perimeter

of the freezing-chamber,as the exact shape, lo-

cation, proportion, and arrangement of the.

parts may be varied or departed from with-
out departing from the essential features of
my invention, the operation of which is as
follows:
lidify the ground, as in a mine, In the con-
struction:of a tunnel, or under any circum-
stances, I construet a chamber or pilot-tun-

nel in the approximate center of the spot to

be frozen. For the purpose of explaining my

‘method herein I have chosen the construction

of a tunnel as most clearly illustrating it.
After advancing theexcavation of my ‘‘freez-
ing-chamber,” as I will hereinafter call it, a
su
sometimes constructed of two portions 6 and
7, consisting of flanged sections adapted to be
secured together and separated by suitable

means, so as to leave an annular space be-

tween the same for the freezing agent. The
partition A assists at once to support the in-
side lining and serves to separate the incom-
ing and ou‘rﬂ'elno' currents of the freezing
aﬂ'ent I sememmes construct the lining of
hollow sections adapted to be self-support-

| ing by their shape or to be secured together

and provided with communicating duects,
whereby there is uninterrupted passage for
liguids, gas, or similar medium from one to
the other. (See Figs. 4 and 5.) The lining
may be constructed of parallel pipes 16, sup-
ported on rings or ribs or frames 13 19 and
so connected that the freezing agent ma,y be
circulated through the series.
preferably have materlal behind, in front of,
or between to complete the lmmﬂ' and ex-
clude the soft material or the water con-

tained therein, as shown by 17 19 24 in Figs.

6 and 7. Wherethe pilot-tunnel is advanced

by means of a shield, the hydraulie jacks or

other means may be operated against these
timbers or brick, which censtlbute a firm base
or resistance.

I may form the tunnel-lining of pipes ar-

ranﬂed in parallel planes perpendleular to

the axis and suitably connected to the sup-
ply of the freezing agent, as 20, Fig. 9, and
in such case I fill in between these pipes with
timber, planking, brick, or other suitable
material, as indicated in Kig. 10. AsI have
intimated, I may not construct my hollow lin-
ing of this permanent nature, but may in-
stead insert a thin metal outside lining suffi-
clent to exclude the surrounding material
and then hang or place a temporary inside
lining 23 as of wood or even canvas, sus-

Where it is desired to freeze or so-

ficient distance I place the lining, which is

These pipes

7C
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-~ devices here shown.

BN ';_ﬁtemed at the proper dlstenee from the eut-
-~ gide lining, so as to leave a sufficient space

for the circulation of the freezing medium
- between the two linings, thus conﬁmnﬂ' it to
“this space and constituting, in effect, a com-

plete Lollow lining for the performanee of

 'this method.

1o

I make 1o claim herein to the eppm etns or

'f_apphaneee here shown in themselves, as they
~are shown to more clearly illustrate the easi-

: - est and most practical means for carrying

E_fmy method into effect and do not cenetltute:
<. my invention deseribed ‘herein, which is

" method of freezing and may be carried 0“13

independently of any pertteular one of the

What I claim, and deswe to proteet by Let-

f-_,ﬁ%-iters Patent, 1s--- :

s

o3

1. The method ef freezmﬂ* the 5011 whleh

. eonmsts in, first, exeavatmn‘ therein a cham-
. ber of sufﬁment size to permit exeavation
- from within; second, lining said excavation
"~ . with hollow eommumeetmg sections; third,
- circulating a freezing agent in said sectlone
isubstanbla,lly as deeerlbed -

2. The method of freezing the s0il whleh-

~ consists in, first, excavating ‘therein a cham-

| ff_f'_j";.-Q;g.;_f;; . ber of sufﬁelent size to work in, second, plac-
. inga plurehty of hollow elements in the ex-
35
.- interior space substantially unobstrueted,
~ third, circulating a freezing agent in said ele-

cavation in proximity to the soil leaving the

j' ?iments substantially as described.

40

- 3. The method- of freezmg the soil whleh
conelsts in, first, exeavatmg therein a pilot-
‘tunnel of sufﬁelenb size to work in, second,
_jclrcula,tmg a freezing agent in a conﬁned.
‘Space in contact with the walls thereof, third,
~ extending the pllot-tunnel fourth, eontmu- |
' 45 ing the freezing in the extended portion,.

o feubstentlellv as deecrlbed

4. The method of freezmg the 3011 WhICh

'_'eon313ts in, first, excavating therein a freez-
,mg—chamber eecond construeting a cellular
- 50 lining therein, thlrd cireulating a freezing
,-:.-_agent in seld hmng, substemlellv as de-—

5 The method of f reezmﬂ' the soil whwh

- conmste in, first, excavating therem a cham-

55

ber, seeond conetructme a- hollow lining to

. the ohember third, elrculetmg a freezing

' 736,308

]

€T
,_,_L.e

eﬂ*ent in said hollow hmng eubstantlelly as
. descrlbed

6. The method of freezing the soil which

- consisty in, first, excavating therem a.cham-

ber, seeond ereetmﬂ‘ a partition substan-

_tlelly parallel tothe outsuile wallof the cham-

o | ber, third, circulating in the space between
S0 oo It is to be understood that thle mventmn |
© - is not confined to any particular purpose, as
to tunneling, or to any particular. direction,
- . as the horizontal, nor to any par tleuler loea-._
I ftlon as under water.

the par tition and the outside wall a freezmg

agent, substantially as described. @~ -~

7. The method of freezing the soil, which
consists in, first, exeevetmg therein a cham-
ber, second CII'GUIELBID'D‘ a freezmﬂ' agent in a

.eonﬁned epace located in pr 031m1by to the in-
‘terior surface of the excavation, substan-
| tially as described.

3. The method of fleezmﬂ' the 8011 whlch
consists in, first, exedvetmg therein a freez-
nﬂ'-ehember second constructing a lining

to the said ehamber Wlth an annulel space

~consists in, first, excavating therein a {freez-
.'mﬂ'-chember seeond

freezing agent in said walls, fomth extend-

‘ing the freezing-chamber,
the freezing in the extended portton eub-,

with double walls, thlrd ,introducing a freez-

within its walls, third , clreulating a fr eezmﬂ'”

6o

75

agent{ in said annular space, substanmelly as -

deeenbed
- 9, The method of freezmg the soil whlch

providing said cham-

30

ber with hollow Wells, third, "circulating a =

stantially as deseribed.

10. The method of freezing the 5011 whlch'

eoneletem first, excavating a freezing-cham-
ber thereln seeend eonstruetlng a lining

| Ing agent between said double walls at one

pert of said chamber and exhausting it from

‘another, substantially as described.

11. The method of freezing the soil Whleh'
‘consists in, first, construeting therein a freez-

.r'mo'-ehembel, second applying a freezing

agent totheinterior surface of the said cham-

ﬁfth eontmumﬂ'-

.9_,5 |

95

;ber through conduits - located  in proxumty |

thereto, substantially as described.

12. The method of freezing the 5011 Whlch |

consists in, first, excavating a chamber there-

in, second, separetm g aspace adjacent to the -

100

3011 third, clrculatmg the freezing agent 111 |

said space, substantlelly as deecrlbed

Signed at New York, in the county of New

York and State of New York thls 29bh dley of

November A. D. 1902.

CHARLES SOOYSMITH

Witnesses:
Zi. ROSENFIELD,
A. GUNDERSHEIMER.
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