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To all whone it ey concern:

Be it known that EpwARD Jarvis WINs-.
| which, being under ground, have to be w ater- .

' proof, and when this is done through the use:
of pla,stw and other material by direet apphi-

Low, citizen of the United States, residing
at Chlo&go in the county of Cook and Qtate
of Illincis, has invented certain new and use-
ful Improvements in Building Constructions;
of which the following 1s a speolﬁoatlon

This invention relates to improvements in

building constructions whereby the same 1s |
rendered resistant. to hydrostatic pressure,

impervious to moisture, and' sufliciently

ylelding to accommodate itself to all usual or |

ordmery settling. More specifically, the in-

~ vention relates to an Integral impervious

L5

shell for lining an excavation, so as to render

the oha,mber thereby oleated thoroughly

waterproof, such shell being so placed ‘and

~affixed within said excavation as to permit

20

.'25

the latter to undergo a very considerable
warping, settling,or other distortion without
INjury to the i imperviousness of the shell..

Still more specifically, this invention refers

to an adaptation of such shell as will provide

tor readily draining from the same water ac-

cumulated therein by accident or inadver-
tence, and which Vvll] moreover, afford a

means for aocommod&tmg a relative move-
ment of elements of construction—such as |

- pillars, pipes; girders, or the like—as may

390.

neoessauly pass therethr ough.

such as ha,ve hitherto obtained it has been

- found, owing to the distortions resulting
" from a settlmg of the foundations, that

40

cracks and fissures would develop in the 1~

pervious walls, which are usually of brittle

and inelastic materlal and, furthermore,
that” when such we,terproof floors: or walls
are made only so thick as to insure their im-

pervicusness they are lacking in sufficient
strength to withstand the pressure caused by

appreciable heads of water.
roadly speaking, this invention has a

- twofold object, being designed, on the one

45

hand, to provide a structure such as will al-
low of a very considerable settling of founda-

“tions without producing any damage to the

. homogeneity of the brittle waterproof coat-

%o

ing forming a part thereof and, on the other
hand, to produce a oonstruetlon whereby
such impervious coating may be made of a

minimum thickness and vet by a mode of

anchoring the same to the adjacent ground-

- work to produce a structure such as will ef-

g

fectively resist any head of water-pressure
that can possibly. OCCur. -

f

In subter-
Tanean or subaqueous W&terproof structures

f

e —

It w1ll be noted that the wewht of build-
ings is carried by the walls of the foundation,

cation to the foundation-wall surface it is

found that in most instances oreeks or fis-

sures will gradually develop in such wall-
surface on account of the uneven settlings of
the buildings, and, as will be apparent, these

‘Tuptures at once destrov the utility of the

applied w aterproof coating. I have, how-
ever, 1n the her em—desorlbed mventlon de-

_Vleed a means of flexibly uniting the pipe to

the waterproof wall so as to permit consider-
able relative displacement of the parts with-

_out In any way lessenmg lts 1mperV1ousneSS'
‘to the'flow of ﬂmd even 1n cases where the

latter 1s under a very high head.
With these and other ends in view my in-
vention consists in the combinations, parts,

75

assoclations, and arrangements heremafter =

more speelﬁoally set forth by way of ex-

ample, in denoting how my invention may be
embodied into a structure distinguished by
ease of erection, economy in materials em-

ployed, and efﬁelenoy and durability in use.

That this invention may be more fully un-
derstood and made comprehensible to others
skilled in the arts to which it-generally and

particularly relates, I have appended as part

of this spec1ﬁcat10n drawings showing an
embodiment of the same, and while the un-
derlying principle of the invention may be
otherwise -applied to modifications falling
within the scope of the claims the herein-
stated form is that I prefer to employ in
practice, and now, upon referring to such
drawma's bymeans of reference—lette s, 1t will

be noted that like characters denote corre-

sponding views throughout all of the figures,

of which—

3o

QO

95

Figure 1 1s a view in. sectional perspeotwe |

illustrating one embodiment of my invention
and showmg specifically the manner of an-

I0O

' choring the floor of the integral shield to the -

under]ymfr soil, the manner of ﬂembly attach-
ing the side Wall of such shield to the founda-
tmn—wall so as-to provide for a sept tlingof the

latter without having any deletérious effect
furthermore, -

"such as a

upon the former, a,nd show] ing,

other features of constmctm
means of draining the shield and the mode
of providing for a free water-tight movement

of elements of; construction passing through
| the side wall. Fle* 218 a ({etaﬂ taken in per-

10§
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: 1

.spectwe and 1llustrat1ng spemﬁee,ll;yr a IIlOdl— | tioh.
‘walls, -

fied form of anchor-bolt heads with 1ts means

of attachment to the horizontal base-bars. :

Fig. 3isa view 1n sectional perspective show-
ing a 'modified:side-wall construction of my
impervious integral shield; in which I utilize

~ a series of overle%pme; performed Impervious

. plastic plates.

ig. 4 1s a detail showing 1n

~plan the arrangement of the side walls so as

10O

s a top view of Kig.

‘to allow the various elements of construction
~ passing through the side walls of my shield to

have a very considerable lateral play Fig.' 5

- thereon in dotted lines the 1 impervious wall to

aflixed. Fig.

which - the oonstructlon here illustrated is
| 6 1s & cross-sectional view taken
- along line a¢ b of ‘Fig. 4. Fig. 7 is a cross-

“section of an improved sump construection,in
- ‘which a member 20, which may be a sewer-

- 20

pipe, 1s surrounded by a porous granular bed
11 for allowing water to seep.from under the

. floor into the sewer-pipe and sump."

In  subconstruction wotrk the surloundmg-
25

- ing water,1it is highly essential that some

Since in the conditions usually- preveﬂmg

walls and floors of earth are either objection-
ably moist or are saturated with freely-flow-

~ means be teken to guard against such meis-

.30

- walls, which are usually of masonry, but mey’ i
. 35

likely to obtain in practice.
“ily understood that such foundetlon-welle
even when very substantially oonstruoted‘-

‘ture and prevent it from:such flow, else the
cellar will either fill with water or be so

humid as to be unfit for the purpoeee and uses

._rntended

I have  designated by 2 the foundetmn-

be of - any preferred material, as this invention

1s designed .to be epphceble to any and all

forms of foundation-work such as.would be
It will be read-

+ will generally leak or exude a very eonelder—

able amount of water.

are more or less of a hydroscopic nature and,

45

~as a consequence, the surface thereof is ob]ec— .

tionably covered with a film of moisture.
Even in instances where such walls are ini-

- tially so perfectly constructed that ne leak-

age can possibly occur therethrough the water

 will frequently find entrance into the cellar

50

through the flooring, even in many of the pre-
valling modes of Waterprooﬁng the lettel a8

it is very difficult to make a perfect joint that

55

will be permanent between the side wall and
the waterproof flooririg on account of the cir-
cumstance that although initially such con-

- struction may be perfect a very slight settling
~ of the side walls carrying the weight of the

" - 6o

building will suffice to rupture the union, so

- that leakage will occur, and such settling wﬂl
furthermore, so oreok such side walls as to
" render them wholly useless as a waterproof-

- ~ing. It is for this purpose that 1 prefer to
- line excavations with a sort of integral shield

_6’;

having a waterproof construction. Such

shell or shleld ’oy my 1mproved eonetruo—-~

4, having indicgted |crack the facing.

vention consists, essentially, in a yle]dlng_” -
do
‘union, hewever, is sufficiently rigid to satisfy

| weterprooﬁnﬂ facing,

any suitable manner.

At best such walls

‘the substance of the waterproof wall.

8 »5344,2?93

perrmts "of bemg

ma,de Wlth thm o
and therefore. ‘2 very high grade

of material may be employed without caus- -

ing an undue expense.
sures, such as will usuelly arise from the hy-

To resist face-pres-

70
drostatic pressure of accumulated water, I -

embody in this invention 2" means for re;e,m-- "

‘ing such thin wall against displacement.
‘Such means affords considerable flexibility

laterally, so thataveryconsiderable amount
of displacement -of the side walls, obtained

75 | e

by .the settling of the foundetlone will not - B

This feature of my -
union between suoh wall ‘and facing, which
the re urrements of a practical means of of -

Broadly speaking, such

fectively. ﬁ,ﬂixmg and maintaining the water-
proofing in place.
‘union consists in vertically - exte:ndmg an-.
chor-rods slidably affixed to the groundwork,

86 a8 to be shghtly epaoed away from the Snr-‘ :

face thereof, and to such rods 1 18 attached the_'.— SRS
which in practice is =

-%enerelly more orlessbrittle, the attachment
eing done through. the use of protruding -

90"

tie-bolts, which tie-bolts engagewithsaid ver-.

-twellpextendmg rods, so as to be'capable:of
Tn practice I -attain
y 95
‘which nermally extend into and are perma-
nently affixed within the foundation-wallsin
It will be noted, how-

ever, that the ends of such eyebolts protrude_'_' o
~Reds 4+
pass through the.eyes of such ‘bolts, thereby
slight dletenoe -

sliding therealong.
these ends'by means of & series of eyebolte

shghtly beyond the face of the wall.”
being affixed in .a plane at a

roo

from the face of the foundetlon—we,ll 1 .
have shown such reds 4 as running in averti-

cal direction; but I do not limit myself to.any

disposition of this nature,; as the object -of .
this -arrangement is to prowde egemet the?-

105

usual direction of eettlmg, which in some in~

stances may be greatest in an inolined direc-
tion,:and it would then be preferable to-ar-

ITO

range the rods in a corresponding manner

whenever such variance can be foreseen

Such rods are also preferably cylindrical in - |

form in order that greater freedom of action
be given the .attached links.
means of eyes at the end thereof, unite these

Tanks,

by

I'-'[S. |

vertical bars to brace-bars. embedded within

brace-bars have a twofold function in that
they net only serve to support and stiffen the

Such

720

thin plastic wall, but also receive and prop- -

erly distribute any localized stresses had
| from the connecting-links, -

Ordinarily such »

brace-bars will be round or polygona} in '

cross-section, as shown by 6 in Fig. 1; but

125

bars of other shapes, such” as the T-—bers IR

| illustrated in Fig. 3 by 6/, mey be employed. -

In the ordinary construction. shown by Fig.
1 such brace-rods will usually be disposed =

trensversely to the beermg—rode 4 as thle in-.

) 4.,

130
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~ case 1t will be so -adap ted as to allow of the
‘subsequent settling of the foundation. - '
In case it becomes necessary to expedite-

55

~through which passes a
-sufficient size for the red to freely slide there-

d isplacement between the united parts.

‘rods.

844,206

sures a better structure and creates a rather |

more flexible arrangement than when dis-
posed parallel thereto, since thereby the
hinging-links 5 constitute a union in the na-

ture of & Hook’s joint.
a bearing-rod 4, is of

along. The link may be fermed from a band
of metel to constitute the strap 6, (shown
in Fig. 3,) in which case it will slid fz,blv encir-
cle the beerm(r-red and be pivotally riveted
to the mtermedmte web of the bracing T-

iron.. As will be easilly domprehended,

such a union allows: of-a very considera 1t})kle

n
extensive vertical movement, which is the
usual direction of settling, nmr be had by the
shdmcr of the evebelts ﬂ,lencr the vertical
At the same time -a very appreciable
movement in .other directicns may be pzr-
mitted, owing to the rocker-like connecticn

formed by thlS evebolt union, by either keep-

ing the pivot clear of cement or protruding
the brace-rod connecting portion beyoend the
inner face of the weterproef Jining. Such

wall may be made solely of elastic material

and embed the aforesaid brace-rods; but in
order, however, that the integrity of such

wall may be mamtemed even 1n the presence.

of considerable stresses, 'which might tend to
disrupt the same, I prefer to form such wall
with one or mcre intermediately-embedded
wire networks 7 and 8, respectively. Such

network wili usually be located behind the
eross-bars 6, so that they may assist in.equal-

izing the pressure transmitted therethrcugh,
or the wall may be of a plurality of layers of

different courses, combined with any number.

of preferred me,termls arranged as desired.

In building up the lmmg 1t will be conven-

ient to utilize a suitable form, which will"be
set up against the foundation-wall and pro-

vided with means for holding the metallic

skeleton in place during the application of
the plastic cement. Such form may be sub-

sequently withdrawn or may remain perma-

nently in place, as desired, since in the latter

the construction I may resort to the modified
arrangement shown by Fig. 3. Essentially

-such form consists of a multiplicity of pre-
 formed slabs 9/, arranged in overlapping re- |

lationship and cemented together at contact-
ing faces. These slabs will be kept upright

" between webs of T-irons 6, and in order that

60

6 5 ent, the lmmg 1S cape,ble of re,pld assemblage. |

“the latter will be protected against corrosion

and present a more sightly appearance the
exposed flange of thé latter will be surround-

‘ed by a sertes of cover-blocks 9’ of plastie
. matenel

Such blocks will be set in place

with the joints lapping and securely cement-
ed together, as shown, and, as will be appar-

The eye of such link,

prior-mentioned cross-bars. -

G 4

Between the facing and backing I may in-
troduce a loose or fibrous filling of any de-
sired material, either to serve as a non-con-
ductor of he&t a water or fire proof composi-

tion; or both.
In respect to the floors it will be noted that

‘the séttling, if any, will be more uniform

than in the case -of the side walls. . Conse-
quently the flooring may be affixed dlrectlv
to the underlying ﬂ*roundwork or soil with a

view of pr eventmfr ‘the upflow of water there-

70

75

through. The prmcrpal dlfﬁculty to be con-

tended with 1n this conneetlon les in the fact

that when the floor is impervious to the flow

of fluids an accumulation of water wil] result
iIn a very considerable hydrostatic head,
which will be sufficient in ordinary cases to
heave up and -break through the flooring.
An attempt to overcome this difficulty has
been made heretofore by introducing into
the floor construction a great thickness of
heavy material, the idea bemﬂ' to have the

30

welght of the latter prepond_erete over.the

hydrostatic head of the water; but, as will be
readily perceived, such an expedient is very
costly in practice and in other ways very un-
satisfactory. My system of anchorage is
designed so that the thickness of the i imper-

-vious flooring need not he greater thanisab-

solutely necessary to msure the imperme-
ability of the ﬂoor—coetmﬂ' to the flow of wa-

ter.

It is to be observed that the anchorage
means 1s not mtended to form a feature of
the-waterproofing construction, as this is ob-
tamed by mesdns of the eementrtlous coat-

ing, which is anchered securely to the under--

lving soil. Isoanchor thiscoatine by means
of a plurality of horlzontallv—lving bars,
which are preferablv embedded in the mass
of such coating, and these hars I retain in a
relatively fixed p031t10n i1 respect to the un-
derlying soil by a series of vertical—that is
to say, downwardly - extending—anchor-
bolts. Such bolts 1 prefer-to make in gen-

eral of a spiral-like shape—such for instance,

QO

95

100

105

I1O

as the ordinary earth-auger-—excepting that

the shaving end is omitted, since the fune-
tion of this modified auger Ties solely 1 af-
fording a means which will enter the earth
with considerable facility and be firmly re-
tained therein, and thereby secure the super-
posed parts agamst upheavel. Such an-
chor-bolts, which I have indicated_as 14,
have their lower ends 14’ flared into a, Spl-
rally-running flange after the fashion of a
wood-screw or earth—eufrer The top por-

tion 14" of such screw is hoolx-sheped SO as

to-adapt the same for a firm gripping of the
While thisform
of tie-bolt will be found to be the simplest
and cheapest 1n construction and use, I do

modlﬁed forms of the same may be resorted
Thus in Fig. 2 I show the upper end of

175

120

125

- not, limit this invention te such, as various-

J

30



a

cross-rods, as shown.
chor-bolt 1 obtain a result which cannot be -
produced by means of ordinary bolts or sta-
ples, as the latter do not, provide for becom-.

- _the staple or bolt is made with split ends de-
signed -to spread upon contact with some j
hard deflecting substance.
~ Suitable brace-rods 16 areé provided to dis-
tribute the strain of . the anchor-bolts |
throughout the flooring, which with respect
to the waterproof portion will be very thin,
and as the latter will be constituted mainly

YO

which is arranged to receive the ends of the
By this form of -an-

ing clenched into the soil unless special con-
ditions obtain—such, for instance, as when

r
a

of a plastic or cementitious material, will be

~ of little tensile strength and ill adapted, un-

- agsisted, to rebut the bending face of a con-
o

- which may or may not be further reinforced.

by

- 25

siderable head of water. Such rods will pref-

erably be embedded in a layer 10 of adhesive

material, such as a ferro-concrete flooring,

a net of wire mesh 17. Thislayer may
be faced with a hard impervious finish 9 of
suitable material, such as that known as

. “hydrolithic.” The latter may be spread

7 over the concrete layer as a homogeneous

plastic mass or may be applied in lapping

plates, as shown by the wall in Fig. 3. Un- |
derlying such concrete layer I may intro-

duce suitable foundation material, such as

~alayer 11 of loose gravel or stone and a layer
- 12 of concrete, or I may vary the same by

35

employing other materialsand arrangements.
The usual manner of building my im-

. Eroved floor will be to first insert the anchor-

40

‘bolts into the soil to a predetermined depth.
Then pass the cross-rods 16 through the eyes.

of such bolts or otherwise affix them together

~in ‘a secure union and then build up the plas-

45

tic floor. = _ . S
In carrying out the scheme of my inven-

tion I unite the floor to the adjacent walls in’
such a manner that the whole constitutes a

water-tight integral shell whose bottom

rests directly upon the soil and is affixed
thereto, while the side walls are flexibly at-

tached to the foundations of the building in

such a fashion as to allow of a considerable

- play-and movemnent between the two. Such

union may be-accorrphished in the manner

shown by 18 in Fig. 3, in which tie impervi-

ous facings of the wall 9" and floor 9 are

55

lapped together and bonded by any suitable

cerrentitious material, or the nreans shown

by Fig. 1 may beresorted to. Itisdesirable,

60

however, that 4 secure union be made 1n or-

der that such joint may not subsequently
open from some cause or another.
It will be apparent that while the above
detailed shell or integral lining.will accom-
modate itself to ordinary shiftings of the sur-
rounding foundations without admitting any
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will become flooded from a variety of causes
arising out of unusual conditions, and to aid

-\."‘K

‘the bolt 14 as screw-threaded to & union 15, | water it may at times occur that such shield 65 -

in pumping out such flood or.otherwise drain-

ing the cellar I provide an underlying sump-

pit and closable manhole therefor. Such’
‘sump-pit may either be an open vault suit-
ably braced against collapse, or the same end

may be effectively attained by filling such

pit with a mass of broken stone, gravel, or

thelike. . The numerousinterstices inthe lat-

75

ter will accommodate a very considerable
amount of water and at the same time ef-
fectively prevent any collapse of the vault or

pit walls. Frequently the water accumu-
‘lating in such pit and around the 1mpervious

shield will be of an acidulous or corrosive na-

ture, and it is therefore desirable that such
manhole or part be constructed so that the

parts thereof that are exposed to the action

of such water will be of a durable inert mate-

rial. In order that the cost of such device

80

may be lessened and its effectiveness aug-

mented, I prefer to construct the unexposed

portions of iron and the exposed features of
In

some inert composition, such as brass.

_practice I generally resort to the embodimrent

1
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shown in Fig. 1, which comprises a neck or
ring 20, of hard-setting plastic mwaterial, such

as hydrolithite, such neck leading to the un-

derlying vault -and preferably  integrally
uniting with theimperviousfloor. Embedded

95

within such neck is a cast-iron ring 21, which
is provided with small lugs 22, spaced around
its exterior for the purposeé.of securely main-'.

taining such ring against turning. *Suchring

is protected against corrosion by a brass

for engagement with a turn-key or spanner.

The floor will preferably be slightly inclined

toward such well, which may be opened and
drained whenever occasion requires. - |

- T have not explained as yet how 1 provide
for the pipes, beams, guides, columns, and
the like, which necessarily pass to or
“through the aforesaid waterproot structure.

Such features are usually so affixed to the
building-foundations as to be carried by

' them in the course of their settling, and con-

sequently some hermetic positionable union

- TOO

bushing 23, which extends over 1ts top 1n a -
flange flush with the floor-surtface.
‘bushing 23 is interiorly screw-threaded into
'union with a brass cap 24,having recesses 25

Such

(ecy
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between the impervious lining of the shield

‘and the element will'be required.
The construction and operation of the po-

sitionable connection between :the shifting

120

element and wall will be easily understood .
upon a reference to the drawings, having par-

element (here shown as a pipe) I have desig-

‘ticular regard for Figs. 4, 5, and 6. Such

125

nated by 30, the wall being, as before de-
seribed, distinguished by character 9. 1t 1s

obvious that the particular formation or con-
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seen by inspection of the drawings.

‘this wall an annular face-p
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struction of such wall has no bearing upon
the now-described connection, as the latter
is adapted for use with any stiff impervious
lining, whether the latter be of plastic ma-
terial, wood, or other substances commonly
employed in the construction of buildings.
T provide as a sort of lining to the orifice 1n
ate 31, which as
I use.in this present construction may have a
right-angled flange 311, adapting it to a more
secure union with the wall, as will be rc—'aaS,dil

- Suc
face-plate may terminate in an inner rim or

~ bearing-surface 312, which extends around

IS

20

30

35

it is merely necessary

40
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‘ers, will

the orfice without any break whatever.
Circumscribing this rim is preferably a recess
or channel 313, which ‘extends entirely
around such rim, so as to form an annular
pocket for the reception of packing or other
substitutes of like nature. It 1s upon this
rim that a flanged collar has a water-tight
bearing. Such flanged collar 32 will prefer-
ably be made in sections suitably bolted or.
otherwise affixed together, preferably near
its circumference, by means of angularly-ex-
tending bolts 321, with their heads counter-

“gunk in recesses, as shown, and also at a po-

sition adjacent the periphery of the pipe by
collars having the usual tightening-lugs 322.
Adjacent the pipe the collar is prefemﬁl}f' eX-

‘tended into a funnel-shaped ring 328, which

bv coacting with an annular angular cap 33
Tords & means of readily and tightly pack-
ing such collar to the encircled pipe. 1t 1s
obviously immaterial whether the member
which I have here designated as a “pipe " be
such, as a solid rod of other peripheral con-
figuration may be employed, in which case
! _ that the encirchng
collar closely conforms to
configuration. IHowever, the construction
here shown, espeeially when adaptéd to gird-
probably
met with in thexcourse of structural erection,
and it has thereforebeen selected as the best
means of illustrating the embodiment of my
nvention. Such collar will have wide ra-
dially-extending flanges 324, which will pro-
trude over and bear upon the annular seat
circumscribing the orifice. Such flanges will

be made of varying width at suitable points, :
according to the direction in which it is an- .
tioipated that the principal displacemeont !
drawings, 1

will occur. As shown In the

such paripheral

be that most frequently

| therebetween may b

the principal movement and

gorted to within the scope

1 anchored to the {loor of

have illustrated the flange ashaving agreater

vertical than horizontal
may be expected that the

Jistortion of foundations will be greatest in | ing resting directly upon

this direetion. To accommodate this greater | chamber
displacement, the circumscribing pocket or

recess will be of corresponding size to allow | chor-bolts.

of such movement.

That the aforesaid parts may be retained

" in close sliding contact and that the union

width, because it | and
usual settling and | and bonded to the side walls thereof, said cas-

1Iily a cap-plate 34, which is formed with ori-
ce and bearing seats corresponding to such
face -plate. Such cap will preferably be
made in 8 number of sections suitably bolted
together by means of flanges 39; but thisis &
feature which may be altered as conditions
may require. - In some instances—such as,
for example, where the pipes, columns, I-
heams, or like members pass u through the

floor instead of through the wall—it is not so
necessary to provide

for a lateral displace-
In these instances
_ shifting will be
in a direction along the axis of such protrud-
ing member, and it 1s merely necessary to

ment of such members.

provide for a very slight displacement in this
direction. '
not anticipated that any appreciable lateral

In the case of pipes where it 18
displacement may take place it'is best to em-
ploy astructure 1n which a bushing or gac.king
ring is provided with lugs and bolts drawing

into contact therewith a coacting ring, to-.

gether with packing material. The bushing

i is preferably covered over a lining of hydro-

lithic mortar or other suitable material.
The various modifications in the specific

details of this construction which may be re-

will be:understood upon referring to the fol-

lowing claims.

[ claim— .
1. In a waterproof-wall construction, an.
impervious wall, eyebolts pivotally affixed

hereto and at their other end pivotally and
slidably afhixed to a supporting-wall.

2. In a building construction, a back-
ground, eyebolts affixed therein, bars passing

through the eyes of such bolts, links encir-
cling such bar at one end and encircling
transversely-extending bars at their other
end, said bars being embedded within and
maintaining in place ‘a wall of impervious
material. | .

3. In a building construction, a chamber,
and an integral impervious casing of plastic
material sot therein, said casing being rigidly
said chamber and
thereof by a link

Joxibly affixed to the wall
rising bracing-

means, satd link means com 1
bars embedded within the wall of said casing,
and evebolts affixed at one end to said bars;
and at the other slidably encircling bars
maintained parallel to a chamber-wall. |

of this invention

o further improved I ap- 65
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4. In a building construction, a chamber,

an integral impervious casing set therem
the floor of said
and rieidly anchored thereto by

means of o series of vertically-extending an-

5. In o building construction, an imper-
vious septum, forming & casing
ed walls and a bottom having a
T

- L

having bond-
series of bars

120

125
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- relatively thin floor of ; impervious material, a |

smbedded therein, and a plura,llty of anchor-

bolts affixed at one end to said bars and at
the other to the adjacent chamber-face, said
bars being provided at such end with ‘rela-
twely wide screw-flanges.

In a building construction, a casing
havmﬂ' bonded side walls and an impervious

floor, bars embedded therein, and a plurality

of anchor-bolts affixed to said bars at their
upper end and retained in the underlying soil
by means of wide spiral flanges extending
from their lower end.

7. In a building construction, an imper-

vious casing having bonded side walls and 8

floor of impervious

lplastle material aflixed
to the underlying soi

by-means of a plurality

of anchor-bolts having wide screw—threads'
_for en

agement with the soil.

n a building construction, an imper- |

vmus casing hawnﬂ' bonded side W&HS and a

eenee of bars bracing said floor and embedded

844,208

-' thereln , and a plurality of enchor—bolts al-

fixed to said hers at points of crossing thereof
and extending into the underlying soil and

retained aframst withdrawal therein by

' means of wide screw-threaded flange ends.
9. In a building construction, an imper-

vious casing having bonded side walls and a

plurality of VBI'th&HV - extending eyebolts

by affixed in soil, bracing - bars
through eyes at the u per end of said bolts, a
mesh of wire lying eg

impervious septum of plastic. material sur-
rounding and embedding said mesh and un-
derlymo' bars.

ove said bars and an-

30
screw-threaded at their lower end and there— o
2SSINg
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In testlmony whereof T affix my mgnature -

In presence of two Wltnesses N
EDWARD J ARVIS WI \ISLOW

Witnesses:’ .
ALsErT F. NATHAN
EDITH C. SCERLES
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