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To all whom it may concern:

Be 1t known that I, Krizur E. Crarks, of

New IHaven, in the COHHtV of New Haven
and State of Connecticut, have invented a
certain Apparatus for Bmldmﬂ Concwte
Walls, the construction and operatlon of
which I have described in the following
specification and illustrated in its accompa-
nymg drawings with sufficient clearness to
enable competent and skilful workmen in
the arts to which 1t pertains or 1s most
nearly allied to make and use my invention.

My said invention consists in, first, pre-
paring a number of frames in the manner
heremnafter described, for supporting sheet-
mmg boards, between which boards the con-
erete is confined so as to be kept in a vertical
position; the different parts of the said
frames being attached together by rails and
bolts entirely above the work, so as to keep
the said parts firmly in connection with each
other and not to interfere with the operation
of laying the wall, as more fully described
hereafter ; second, connecting with the floor-
1ng timbers a number of ‘ld] ustable braced
uprmhts supported on sills, and tempora-
rily, but at the same time, ﬁrmly, attached
to the floor timbers by means of bolts and
nuts passing through auxiliary pieces and
through the said s1lls as more tully de-
scribed hereafter, and connechno these up-

rights by means of horizontal ties with the

frames before described, by which means 1
am enabled to keep the latter in a vertical
position, while the space between the sheet-
ing boards which they support 1s being filled

with the concrete, as hereinafter more fully |

set. forth; third, pI‘OVldliﬂG upright angular
pleces to be attached to the external qnoles
of the building for the purpose of confining
and keeping in position the extreme ends of

the sheeting boards which project beyond

the frames before described and which, from
their relative position with respect to the
outer angles of the walls cannot be confined
by the said frames, as hereinafter more fully
set forth; fourth, providing a number of
movable cores by which I am enabled to
form a hollow wall, the said cores being so
constructed as to admit of their bemo

raised and placed in a new position, as more
fully set forth hereafter; fifth, a method of
so constructing the ‘lpp‘ll“ltﬂs that by means
of slight additions to be hereafter ceseribed,
I am enbeled to form projections upon the
walls, such as window sills, string courses,

il

L

posed of two wedge shaped boards.
' is an end elevation of the same core
the two wedge shaped pieces of which it is
composed, joined together

water tables, caps, &c.; sixth, interposing
sirips of thin wood or metal between the
sheeting boards and the concrete, by which
1 keep the sheeting boards from getting
into contact with the conerete, and am
thereby enabled to more easily ralse the
trames when required.

My 1111?0111:1011 18 1llustrated in the accom-
panving drawings as follows:

FFigure 1 15 a Slde elevation showing the
frames and braced uprights, with the method
of attaching the different parts of the for-
mer together,. and of securing the latter to
the floor timbers, and showing also the hori-
zontal pieces which attach the fr ames to the
uprights so as to keep the latter in vertical
position. H1i Q. 2 1s a plan showing the same
parts. Fig. 3 is a section showino the parts
to the uﬂht lmnd of the line XX on 1. 2.
Fig. 4 1s an elevation of one form of core
with notches on the lower edge, to allow it
to rest on the vitritied bond bricks hereafter
alluded to. This core 1s made in two parts.
Fig. 5 is a vertical section of the core,
through the line Z, Z, on Fig. 4, showing the

‘manner of formmﬂ the core in two parts, SO

that it may be more easily withdrawn. Fig.
6 1s a vertical section through the line V V,
on Ifig. 5, showing the noteh on the lower
edge. I‘lo 7 1s a plan of the core repre-
sented in Plo 4, showing the thicknesses of
the two portmns of which it is composed.
Fig. 8 1s an elevation of a core of another
kind in which the cavities for the bond
bricks hereafter alluded to are formed by
planting blocks of the proper shape on the
sides of the core, so as to be flushh with the
upper edges. This core 1s also composed of
two thicknesses. Ifig. 9 1s a plan showing
the blocks planted 011 and showing also the
thickness oi the parts of which 1t is com-
posed. Fig. 10 1s a section through the line
Y, Y, n I‘w% Sand 9. Fig. 11 1s an eleva-
tion of still another kind of core composed
of one solid board of a wedge-shaped form.
[ig. 12 1s an end elevation of the same core.
Fig. 13 is a vertical transverse section of the
wﬂl showing the form of the cavity or hol-

low lef‘b when the cores shown in Ifigs. 12
15, and 17, are used.

Fig. 14 1s a 51(:16 e]e-

vation of another deqcuptlon of core com-
. 15
Sh()WlIlD

at the center.
Fig. 16 1s a side elevatmn of another kind
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£3 27,602
. of core formed of three boards. Fig. 17 is | the wall. = The braced uprights or inverted =
oo oan end elevation of the same, showmo th{,:. tees, are each: formed of a sill F, into: Whleh. SRR
o o ocore composed: of two boards. 'of a uniform | the upright G is mortised, *'md which 1s: o
. -thlcl{ness at the outside, with a wedge shaped; kept at right anﬂl-es to the 'Slll by means of .0 0
EEREEEERERE RN plece 1ngerted: between them. - [‘10‘ 18 18 a:| the bmees H. Two of these braced uprights 70 .
. side elevation of another form’of ¢ core com- | are shown up{m the drawings, the sill of one ~ + + »
oo posed also of three boards.: If1g. 19 1s an | being parallel to, and of the other at right .~ -
i end elevation of thusame,shewnw the man- | angles to, the: hrectmn'of the floor timbers X, 0
. ner of 1ts construction with two wedge | 2The former is fixed to the floor timbers and ©~ = A
SR R R 10 shaped pieces on the outside, separated bV a | sustained 1n: a vertical position as follows: 75 o
. third wedge shaped piece, the three pieces | Two short pieces of timber J, J, of suflicient 1
. belng so formed and arranged as:ito present | length to reach across two of the floor tim-
o a rectanﬁ'ulal outline When placed together | abels are laid thereon in a direction at right 0
RN R RN RN | o} p031t10n TFig. 20 15 an elevation of still | angles to their length; the sill: of the braced
15 another kind of core gompoqed ot two boards | éupltht 18 phced upon these, and the up- 8¢ 11
oo separated by fillets. . Fig. 21 1s an end view | rights tempomrﬂy supported antil two o
oo of the same, showmﬂ' the boards:and. fillets | ;oﬂmr pieces K, K, are: mtroduee d under the
;;;:;g;e;sisfaie:5:;:alIl.IZ?OSIthI%'li_=sfgfgf;f;:;:;i;:;:;;;;;:;:::f:=:=:=;"'?iﬂ0(}l ‘tmlbers these latter pleCBS are perf: oI TR TN I
o The cores of which end elevations are | rated as is ql?sio the sill 'of the upright, to o i
o090 shown an FIOS 5, :65:10, 19, and 21, beu’lﬂ'g “admit the passage of the bolts L, L, .whwh QB
.. .. . rectang ular in. sectlon: will leave a vaemty: pass through the timbers I K, between the
. between the two thicknesses of wall of the | floor timbers and thrmwhthe "sﬂlof theup- x0T
oo same  breadth  throughout.  The  core : of | right, and by operating ‘the handles M. M,of =
ot which the end elev ation is shown in Fig. 192 ¢ the nuts, I secure the short timbers, the floor
25 may, In consequence of 1ts wedge like iorm,r tumbers, and the sill of the: uprwht all g0+
oo be easily withdrawn, from: between the two | firmly m<r:;~lnr_-,thzal:"j and by that means: I am o0 4
oo thicknesses of wall; the same remark is ap- | enabled to keep- this: -bmeed upright i &
oo plicable, but in a G*reatel degree, to the cores | vertical position as:long as may be neces-
. of which the end elevations are shown 1 | sary.  In the case of the other upright, the . =+
80 Hags. 5, 6, 10, and . 15, inasmuch as each: of || sill of which is at right angles to the direc- 95
SRR R R ;the;se cores is comp%ed of two wedge shaped | tion of the flooring beams “the intervention
. pieces, one of which being wlthdla,wm the | of tumbers between the sill and the beams
vrivin oo other can be lifted out and the (}pemtmn 1f | 1s not necessary, as in the previous case; In = 0
. conducted with an =ordmaw degree of care; | this case the: i1l is placed upon the ﬂmrl ng oo
35 will produce but very little disturbance in | beams, and then, by introducing a: piece of 100
the portions of the newly formed wall which timber beneath 1t with the ﬂoormﬂ* beams ,
are 1 lmmediate contact with them. But | intervening, the Whole may be secured QS L
the remaining cores, of which the end ele- | before by bolts passing between the timbers.
vations are shown in Fi 1gs. 17, 19, and 21, | This 1s fully illustrated in IFig. 3, its posi-
40 belng composed each of th1 ee par ts admlt tmn not allowing it to be dlstmctlv shown 105
of the center part being Wlthdrawn which | 1n the other ﬁouws The frames are then. y
allows the two outer pfuts to be snnply lifted | tied to these uprig rights by means of horizontal i
out, without producing any disturbing effect | stretchers N, one e*;;tlemity of each of these
whatever upon the wall. stretchers bemﬂ secured to a frame, and
45  Fig. 22 1s an elevation of part of one of | the other to an upllﬂ‘ht and 1n.;1smuch as 110
- the fr: ames, showing the method of prepar- | these horizontal ties are required to be at
ing it so as to form a water table or other different heights as the frames are raised,
continuous projection from the surface of | I therefore pelfomte the uprights G to re-
the wall. Fig. 23 1s an elevation of part | ceive dowels, or bolts and nuts as may be
50 of the sheetmﬂ boards, showing the method preferred for securing them. By this means 115
| of preparing them SO as to form a window | I preserve the frames in a vertical position.
sill or cap. T 12. 24 1s a plan of the same. By making the rails B of different lengths, I 7
1 A, A, are the uprights of the frames, | am enabled to increase or diminish the thick- k
; which are connected by means of the rails | ness of the wall at pleasure, and can there- ,
' 55 B, and screw bolts C, which latter are op- | fore make the inner or cross walls of the 120
erated by the levers D which form part of | building of a thickness as much less than
the nuts. The upuﬂhts or cheeks of these | the outer walls as may be desirable. >
frames have sheeting boards E, attached to The cores are made as shown upon the
. their inner surfaces in the manner shown on | dr: awings, any of which may be used. They
60 the drawings, inside of which sheeting boards | have each been particularly described be- 125
are placed sli ps of thin boards, 1]:1etf11 or | fore, and -1t now only remains to be added,
: other mqteual @, shown by a dark tint on | that the cores of which the end elevations
| Ifigs. 1, 2, and 3 the rails B being of such | are shown in Figs. 12, 15, 17, and 21, may |
| lenﬂth that the distance between these slips | have the wing like pI'O] iections shown in ot
| 65 of boards will be equal to the thickness of | Figs. 8, 9, and 10, attached to their upper 139
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parts, or they may be notched out on the
lower edges, as shown in Kigs. 4, and 6.
The obj ect of the notches which are cut out
of the 10wer edges 1s to admit the core to he
passed down upon the binding bricks be-
fore alluded to, and which are more par-
ticularly descrlbea in my application for a
patent for * certain improvements In con-
crete walls” which 1s filed at the same time
with this. These binding bricks are laid
across the cavity formed by the core after
the latter has been withdrawn. The object

ot the small blocks or wings planted on the

sicdles of the cores so as to be flush with the
upper surface, as shown in Iigs. 8, 9, and
10, 1s to leave a deplessmn in the concrete
of the proper shape for receiving the binders.

The core being on the center of the wall,
the frames are laid in their proper pomlon
so that the lower rails will take a bearing
on the core; a pair of thin boards or phteg
of metal, each about the depth of the core,

~are then phced inside of the sheeting boalﬂa,
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one on each side, and the frames tied to the
braced uprights as before described; the
spaces between the thin boards and the core
is then filled with concrete so as to be flush,
or nearly so, with the top of the core. The
latter is then removed, the bond bricks in-
serted, the horizontal ties taken away, the
frames raised, the core replaced, the frames
placed so that the lower rails will again take
a bearing upon the core, the horizontal ties
AQaIN fixed in position, another height of

'Sheetmn boards and 11111110 strips intr Gduced

and the concrete filled 1n as before, and this
operation 1s repeated until the walls are
sufficiently high to receive the next floor
beams. These are then laid, and the space
between them filled in by hand, when the
frames and braced uprights are removed
above them, and the work carried on as be-
fore.

The ob]eet of the slips of wood or metal
described above 1s to facilitate the raising
of the frames and sheeting boards, by allow-
ing them to slide upon the plates.

Where the ends of the qheetlnﬂ boards pro-

ject beyond the frames near the external an-
ole of the bullding, and where theretore the

Frames are of no use in keeping their ends 1

position, I pro ovide a vertical stay o, com-
posed of two pieces of timber joined together
at the proper angle, whether right or ob-
lique, each half of which is rabbeted from
1ts outer edge to a depth equal to the thick-
ness of the sheeting board; by placing this
stay vertically in the proper position, as

“shown 1 Fig. 2, its internal surface will be

60

69

flush with the internal surface of the sheet-
ing boards, while the rabbets before de-
scribed will keep their ends 1n position. The

object of these uprights is to furnish the

means of lining up the work. They are
clearly shown in Fig. 2. To keep these up-

-y

stayed by pieces passing obliquely from them
to the ground in a manner well known to
any car penter

pw]ectmns such as a water table may be
formed upon the outer surface of the wall
This 18 effected by planting cleats PP, upon
the inner surface of the cheeks of the frames.

ends of a depth of sheeting boards @, the
cleats being so placed that these sheeting
boards Q, when placed in position, will stand

equal to the intended projection of the water
table. DBy this means, the concrete 1s al-
lowed to form a projection trom the face of
the wall, as will be evident from an inspec-
tion of the figure. Should 1t be deemed nec-
essary, horizontal cleats P’, P, and hori-

as to form a box; this, or somethmg equiva-
lent to 1t will be necessary when the projec-
tion 1s continuous, and elevated above the
surface of the ground, as for 1instance =a
string course.

Tlﬂ‘s 23 and 24, show the method of pre-
paring the sheetmo boards to form window

ills and caps. A perfomtlon the size and
shape of the window sill or cap, is cut out of
the sheeting board, as shown by dotted lines
in Ifig, 23; a piece of board S of sufficlent
size to cover this perforation and overlap the
edges sufliciently, 1s planted on the sheeting
hoard over the perforation, as shown by the

same figure, and a small fillet R, 1s planted
on the lower edge of both boar ds to prevent
the concrete from falling through. By this
means a small box 1s formed, which receives
the concrete to form the projection, the lat-
ter being equal to the thickness of the sheet-
ing board. When the sill or cap has been
f{}rmed the covering piece and fillet may be
1emmrecL and the piece cut out replaced and
secured, which restores the sheetmo" board to
its normal condition. If1g. 24 1s a plan of
the same parts.

kind may be applied to the building of farm
fences or other works of a similar nature,
which, in localities where stone and lime are
plentiful will be a decided advantage over
wood fences, Imasmuch as 1t 1s not liable to
be afiected b'y any of the accidents or causes
of decay to which the latter are so peculiarly
subject. -

The particular improvements which con-
stitute my said invention, and which I claim
as having been originally and first invented
by me, are :— '

1. The combinations of the frames and
sheeting boards with the braced uprights or
inverted tees, when combined with each other
and with the walls and floor timbers in the

riehts in a vertical ‘position, they may be

In Fig. 22, a method 1s shown, by which -

The cbject of these cleats 1s to support the

out irom the face of the wall, a distance

zontal boards Q’, and Q’, nmy be placed so

full lines surrounding the dotted 011es 1n the

1t 1s evident that an apparatus of the same
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manner hereinbefore described, and for the
purpose stated.

2. The cores shown in Figs. 4 to 21 inclu-
sive, made as described, either whole or in
separate parts, said cores being provided at

suitable intervals either with core prints to |

form recesses in the wall for the reception of
the binders, or with notches to fit upon the
binders and allow their lower edges to ex-
tend down between the said binders to meet
that part of the wall which 1s already buailt.
substantially as set forth.

3. The combination of the rabbeted corner
stays or guides O, with the sheeting boards
as described, for the purpose stated.

4. The combination with the frames A, B,

and sheeting boards E, of the lining plates
d, of wood or metal, when placed inside of |

the sheeting boards, to facilitate the raising

20 of the frames, as stated.

5. The combination of the cleats P, P, P,

27,602

and boarding, Q, Q" Q’, with the frames
which support the sheeting boards, for the
purpose of forming string courses, water-
tables, and other continuous projections, as
stated. '

6. The combination of the covering piece
S, and the fillet R, with the perforation in
the sheeting boards, for the purpose of form-
ing window sills, caps, &c., as stated.

7. So constructing the frames which hold
the sheeting boards, that the connection of
the two sides shall be made entirely above
the work, so that the concrete boxes may be
raised by simply loosening the bolts which
hold them together, and without any con-
nection through the wall, as stated.

ELIZUR E. CLARKE.

Witnesses:

JOHN CRUMLY,
Tros. P. How.
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