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| T 0 all iohnm il MaY COnCern:

be it known that I, Wintram D. Han, 2 citizen of
t{]ae U nlt“fl States, residing at Knoxville, in the county
of Knox and State of Teunessee, have invented new
and. usml Improvements in Methods of and ﬁ\pp.uﬂ-

tus for "\rialmw Wfﬂlb ol w hi(h the {ollowing 18 a qpem-

10

15

ﬁ(:atmu |
- This iy mltwn relates to o method of and apparatus

o making walls of cernent.

A widl made by the method and apparatus has a fac-
ing applied thereto and held in place by the material
of which the wall is composed and this wall is prefer-

ably made of cement, by which I mean to include not
only the ar ticle so known, but other %bht’m{ es which

can be Hatmf;wmrﬂv cwploved for forming a molded
wall. The facing in guestion may be of any desired

character, although it 18 prefarably ol & water-proot: Nt

fure as in this case an importang vesult fellows the saine.

Solid walls Gf cetnent are prime conductors of molsture

8O that this ohstacle ordinarily precludes their satis-
factory use’ in. the building of residences and other

buale dings where a dn interior 1s an essential. I can

build a solid wall of cemernd and by applying a water-

30

-~ obtaing
| mn.;.unultal one to conforin to the wishes of the par-
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Uf the holding member at the lower cross HLIIIJH

proof facing thereto can obtain a room or apartinent

into which no moisture can mf-ﬁ through the wall,
The warerproof facing is held in place by the mater ial
cof which the wall is composed und when said wall is

macie ol {emeut such muterial binds the facing in post-
tion in a per manent effective manner. Ordinarily
the facing 18'1n sections and © find that tiles or stone
bWlocks answer the vpurpose. When tiles are used I
glazed effect and the design may be a plain or

ticuiai user. . The facing is applied 1n position during

the buﬂdmﬂ' up or m widing ot the wall which is one of

the jundamental features of my method.

In the drawings accompanying and forming a part
of this Sp@( ification 1 show apparuaius of certain forms
involving my mwnmm the coustruction and use ol
which will be hereinafter fully set torth to enable those
skilled in the art to practice the method.  Other forms

~of apparatus way be employ ed tor this ;nap::::m,, and 1

may nwlﬁv the apparatus, all within the scope of my

- clahns,

Refeiung to the a,hdmnm Figure 1 is a cross section

“of a portion of a wall, and a mold in elevatton  and
certain codperative devices, the mold being & Oper-

‘ative relation.
“shown 1n Fw' 1 and as s¢en ﬁum the el 1n the ladter,

[Fe. 2 ia an elevation ol the paris
Lumm of Lhﬂ pdim i satd l*if“ 2 hetng hrokeir away.
is & perspective view of & huhlmw device., g,
‘} s n fransverse section throngh the lower cross sirips

gaid hnldmt‘r device. Wig. b ixa sectional face view
IFig.
iy a like

6 1s a pergperiive view of a hopper. Fig. 7

dster to receive bolts as 16 and 17.

view of a filling block. Fig. 8 is a sumilar view of a

mold side with several tiles laid thereon.

Like characters refer to like parts throughout the
several figures.

To form 2 wall by my method and ..Lppam,tm a nold
of some suitable character is employed and [ have
shown in the drawings a mold which can he readily
utilized for such purpose. Said mold includes tn ity
construction two lower sections as 2 and 3 and two up-
per sections as 4 and 5, it being customary to place the
section 4 on the section 2 and the section d on the sec-

tion 3. and these several sections may be of metal, wood’

or any other desirable substance. The sections 2 and
4. therefore, present one side ol the mold while the
sections 3 and 5 present the other side of the mold and
these two sides ave arranged in parallelism and sepa-
rated o distance agreeing with the thickness of the wall
to be molded.
material is delivered into this space.

The making of a molded wall according tomy method
involves the following operation: The sections 2 and 3

“are placed vertically upon a foot-wall and are separated

a distance which is to define the thickncess of the cement
wall.
a8 2 and 3, see Fig. 1 for example. Prior to mounting
ihe said sections 2 and 3'1 connect therewith blocks
2s 6 and 7 of wood or other suitable material, and for
the purpose of connectmg the said blocks with the said
sections I may utilize wires each designated by 8 which
extend through registering perforations in the blocks
6 and 7 and sections 2 and 3 respectively, the wires
being twisted together upon ‘the outer faces of said
sections 2 and 3 to hold said blocks in firm relation,
When the sections 2 and 3 are set up they are straddled
oxteriorly by the vertical and parallel Tegs 9 and 10 of
a spacer or holding device as that denoted in a general
way by 11. These legs may be made of timber i1f de-
sired and are held in parallelism by several strips, the
relation between the strips and legs being such that one
of the legs can be adjusted toward and from the com-
panion leg to adapt thespacer to walls of different thick-
nesses. . In Figs. 3, 4 and 5 I bave shown in detail the
holding member or spacer 11 and the same will now be
tully set forth., There are two series of strips connect-
ing the legs and [ will describe in detail the lower series
of strips as this (lvmuptum will apply to the upper
gories,  Said series 6f strips inchdles two outer ones as
'.*? and 13 and two inner ones as 14 and 15, The strips
12 and 13 are removably connected with the leg 9 for
v.fm(:h purpose screws may be provided, ;The strips
14 and 15 may be likewlse connec Lod w1t;11 the leg 10

-and have a sliding movement upon the outer strips 12

and 13, the several strips composing the lower series
having perforations or holes which are adapted to reg-
d provide preier-

1t naturally follows that the cement

Said sections are placed between cuide strips
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ably two bolis with each series of strips, as when the
bolts are in operative relation they effectually hold. the
legs O and 10 in absolute wvertical parallelism. The

~strips 12 and 13 are longer than the strips 14 and 15.
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In some cases the bolt 17 may fit the outermost perfora-
tions in the two outer strips 12 and 13, although in
Fig. 4 said bolt 17 is shown as extending through two
transversely alined inner perforations and as fitting

against the leg 10. By removing the bolts 16 and 17,
the leg 10 can be moved away from the companion leg

9 and when the desired adjustment is obtained the
two bolts will be mounted in place and their nuts set
up so as to clamp the strips together. It will be under-
stood, of course, that while I have déscribed in detail
the operation following the adjustment of one series of

Cross strips the same pmceeding 18 followed out with !

the other series, which in this case is above that de-
seribed in dEt"t.ll

When two sections such as 2 and 3 have been placed
in position on a foot-wall or other foundation and when
the legs 9 and 10 have been fitted in place, either one
of the series of cross strips is brought down and fastened
to the legs 9 and 10 immediately over the sections 2 and
o and against the upper edges thereof to hold the spac-
1ng member in relation. "In Figs. 1 and 8 the legs 9 and
10 are shown as being so formed as to provide for the
connection therewith of either one of said series of up-
per cross strips. When about to commence the mold-

~1ng of the wall, therefore, there will be the sections 2

and 3 in place and these sections will be straddled by
the legs 9 and 10 and one of the series of strips which I
have described will lie across and in contact with the
said sections 2 and 3 and the blocks 6 and 7 will he in
position. When the paris are in this relation cement
material is placed in the space between the sections 2

and 3 and for directing such material into said space a

hopper or (iller as 18 may be employed, said hopper be-
ing adapted to be supported by the mold members 2
and 3-and having a depending spout as 19 to occupy
sald space. When the two sections 2 and 3 arc set up
and held in spaced relation by one or more spacers as
11 the hopper is set upon.said sectiohs 2 and 3 with the
gpout 19 thereof between the same. Cement material
15-then poured into the hopper and is directed by the
spout thereof into the space between the plates. The
spout as ghown clearly in the upper portion of Fig..1
does not extend the compiete depth of two opposite
sections. The cement material emerges from the spout

and fills the space bhetween the two sections as 2 and 3

below the lower end of the spout. It will be assumed
at this time that the hopper and its spout are filled with
cement, at which time the hopper s elevated vertically
and as it 1s elevated the ¢cement material flows from the
spout and fills the space between the said two sections
2 and 3 up to the upper edges of gaid two seclions 2 and
3 and covers the lower halves of the two blocks 6 and 7
which lower halves as will be obvious are then em-
bedded in the cement. .The capacity of the hopper
with its spout is sufficient after the lower portion of the
gpace between two sections iz filled in the manner in-
dicated, to supply enough material to suid spaceé to on-

tizely {ill the remainder of said space.

Aiter cement material has {illed in the space be-

tween the sections 2 and 3 the series of cross RErips as
65 12 to 15 inclusive hi,rembeiare deseribed are muwd ;

slipped- into the spaces between

870,851

| from their lower position to an upper pOSItlon or to.

occupy either of those shown fo1 example in Figs. 1 and -

3. This puts the spacing device in its normal relulion

or one to straddle at least four sections as 2,3 4 and 5.
Alter the space between the sections 2 and s Rlled
with cement similar sections as 4 and 5 are placed nn
the sections 2 and 3 and are connected with im blocks

6 and 7 by wires as 8/, the blocks serving to hold the

superimposed sections against perpendicular displace-
ment. When the sections 4 and 5 are mounted on the
sections 2 and 3 and are connected to the blocks 6 and 7,

other blocks exactly like the blocks 6 and 7 are con-
nected with the upper ends of the sections 4 and 5,

after which the spacer 11 is put in place as shown .in
I'ig. 1.~ The hopper 18 is then inounted in place, after
‘which cement is poured into the space hotween the

upper sections 4 and 5 by the aid of said hopper until
sard space is filled, the second batch of cement uniting -

with the first batch which has been previously placed
in the space between the sections 2 and 3. This pro-
cedure is followed until the wall is completed-to the
requisite height. After the first course of cement is
laid the spacing device is then in a relation to straddle
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four or more sections of a mold. The number of sec-

tions of the mold, however, is not material. To facili-

tate the removal and transportation or elevation of the

hopper 18, two of the opposite walls thereof may as

shown clearl} in Fig. 6 have slots as 20 to receive the |

hands for the purpose indicated. Said hopper may be

provided below the slots 20 or near the upper end of the
spout 19 with cross bars 21, the ends of which extend

outward beyond the n}ppomte side faces of the hopper
and are adapted to rest on the upper edges of the'mold
sections to hold the hopper in operative relation.
The spacer is provided with clamping means, for
clamping the upper edges of the mold sections such
as the upper edges of the mold sections 4 and 5 as
indieated clearly in Tig. 1. The clamping means is
shown as consisting’ of two bolts of duplicate con-
struction and cach designated by 22 having at their
inner ends depending toes as 23. Thc shanks of the
bolts extend freely through holes formed in the legs
9 and 10, the toes 23 being at the inner cnds thereof
while the outer ends of sdid bolts pivotally carry cam
levers as 24, the cams of which are adapted to co-
operate with the outer side faces of the Jegs.9 and 10

to hold said toes 23 in clamping relation with the
When the toes 23

upper edges of the mold sections.
are in their inoperative relations they are sepamted
from the adjacent faces of the legs 9 a, distance greater
than the thickness of the mold sections 4 and, 5 S0
that the upper edfes of said mold sections can be
said toes and legs,
after which the cam levers 24 are operated to cause
the cams thereof to ride against the legs in such a
manner 83 to draw the toes solidly neninst the mold
sections 4 and 5 to firmly clamp the same to the
spacing device,

I have hereinbefore deseribed in detail the mode of
operation following the making of a solid cement wall
aitd advantageous apparatus for use in molding such
wall. The latter may as will be understood be made

in other ways, for which purpose different appamtus

irom that thus described may be utilized.
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A well made by my method has a facing heid in 130
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'plaee thereto by the. material of which the wall is | that the hopper 18 has been already dismounted.
composed and this facing may be of different types.
- Itiis preierably of water-proof material, tiling baving
been found adyantageous for this purpose, us thereby

- ornamental appeardnce.
- ciate the tiling with the wall and in this way obtain

870,881

I obtain the water-proof- cffects and also obtain an
1 utilize the mold {0 WsS0-

aceuracy and rapidity of gperation as ‘well as a per-

10

15

- manent finished structiree.

Ton the present lnstance

the mold sections 2 and 4.¢r one of them, assuming

that the mold only comprises two sections are utilized

as a means Jor effecting the application to the wall of
the facing and pnm to mounting either of sard sce-

tions 2 and 4 inversicil velation, 1 separably connect

therewith tilmg as shown in Fig. 8, which it will be
assumed’ z;eprea:ulta “the mold “section 2. This mold

sectlon is. provided with some means for ca rrying teui-
“porarily an adhesive and the means for attaining this
result -may be of various kinds, the mold section or
plate preferably having openings to receive the ad-
',_hbuive which may be

paste practically like that em-

"'ployt,d by paper hancrem the openings 1n the plate

25
- ;Llent to enable the mold section to be set up and to
- receive, betwnen it and a companion mold section
cement.
~ different forms.
forations 2
;_._*perforahon for each tile, as shown clearly in Fig. 8.
“This, -however, is mentioned simply as an illustra-
~tion. PlﬁVlOllb to mountieg the mold section 2,

receiving the paste which serves to cause the tiles to
adhew “for the time being to the plate or moeld sec-
tion, -or -at. Jleast to secure this relation a time suffi-

The openings in the mold sectien may take
The openings shown consist of per-
H, there heing in the present instance one

Or as

 far'as this is concerned, the mold section 4, although

88"

‘I will describe the mode of opemtwn fol]emng the
ause of the plate 2, T apply to the inmer face of said
‘plate 2. paste which covers the same and which enters |

~the perforamons 25, said plate or mold section being

“at this time flat upon a suitable foundation.
applying . the. paste to the plate or mold scction 2 1

Aiter

© put thereupon tiles as 26, the tiles being in abutting

":"ﬁreiatxon or in the relation they

would occupy in the

finished wall. The tiles, therefore, are arranged in

- transversely disposed rows, the area of the group of
45

tileg agreeing substantially with that of the mold sec-

“tion and when the paste is set the pla,Lt,' or mold sec-

tion'2-ean be safely handled and set in an upright.

. position without danger of the tiles being accidentally

-~ separated. ‘therefrom.
tiles has been applied to a mold section, the latter
.'Wlll be set up opposite a

50

‘When the necessary number of

correspondin; mold section
herembetow fully outlined and cement will be

| plfu___ed in the space between the two mold sections,
-all as hereinbefore fully brought out.

55 ‘the positive: connections of the tiles with the cement

To factlitate

- and the bmdmg of the two together in a firm substan-
tial: manner, the tiles may be provided on their inner
~ faces or those farthest removed from the mold sec-
 tion 2 with anchoring projections 27 which are sur-

,' 101111(19(1 by the cement material.
It will be assumed that 2 wall ] has been built up to a

"'he1ght agreeing with the superimposed mold sections

Gh ..rthus partmﬂy made. it being undemtoad of course, | 5

+ghown in Fig. 1.

When this 18 done it becomes neces-
.sary to remgve the mold sections 2 and 3§ from the wall

| soctlons.

. appear.

3

The
spacing device 11 is now removed, after which the
wires 8 are ¢lipped off soas to disconnect the mold sec-
tions 2 and 3 from the blocks 6 and 7. When this 15
done the mold section 3 can be easily taken {rom place,
but belore the mold section 2 can be removed 1t 1s nec-
essary tu employ some substance such as water to dis-
solve the paste between the mold section 2
{iles* 26. Water can be easily brought into contact
with the pasted arca by way of the perforations 25.

In some cases I may as shown only 1n Fig. 1 mount
the tiles 26 upon a sheet of paper as 28 and the paper 1n
turn may be pasted or otherwise attached to the mold
In addition to the sheet of paper there will
be presented a sheet of tiles, and these tiles in the pres-
ent ease abut in transverse directions, that 1s, the in-
ner tiles are wholly surrounded by outer tiles. To put

the matter in another light, the tiles when they stand

vertically abut vertically as well as horizontally and
are upheld by a rigid backing. When paper is cm-
ployed a group of tiles can be applied thereto at the
place at which said tiles are made and the composite
article consisting of a sheet of papér and a group of

tiles can be shipped from the factory as an article of

manufacture to be used at the field of operation as re-

| (uired.,

In Fig. 1 1 have shown blocks 29 and 30 counter-
parts of the blocks 6 and 7 hereinbefore described and
which are connected to the mold sections 4 and 6 by
wires as 31 and 32 and which have other wires as 33 and
34, the function of which will now be described.

After removing the lowermost sections 2 and 3 I cle-
vate the same and place them on top of the mold sec-
tions 4 and 5, the latter when this result 18 attained be-
1ng the uppermust sections.
will then abut against the upper blocks 29 and 30 and
will be connected to said blocks by the wires 33 and 34
exactly as hereinbefore described. - When this is done
the spacer 11 will be put into place by being first passed
over the mold sections 2.and 3 and then over the mold
sections 4 and 5 following which the hopper 18 can be
put in place. It will be understood that when I em-
ploy superimposed mold sections the legs of the spacer
extend across the butt joint between sald superim-
posed sections. |

In Fig. 71 have ahown one of the blocka hereinbefore
described, for example, the block 6, the wires 8 and 8/
thereof beihg shown in said figure in their untwisted

and the

The mold sections 2and 3

70
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relation or in condition to be passed through perfora-

tions in superimposed mold sections. "Aiter the sec-
tions of the mold have been removed to uncover sald
wooden blocks the latter aregamwed from the wall and

the 'spaces occupied by those on the outér side of the |

wall are filled with cement into which are placed tiles,
it being customary to make the superficial area of the
blocks 6 equal to one or a given number of tiles.
the inner blocks 7 are retmoved the spaces they occupy
are filled only with cement. The blocks 7 are made
longer than the blocks 6 for & purpose that will now
"The mold sections 2 'and 4 have associater]
itherewith tiles and when the tiled area is covered wilh
‘cement up to a certain point the tiles act as anchoriug
‘devices to prevent positively the vertical displace-
ment of the sections 2 and 4. The mold sections 3 and

5 do 1ot cany nles and there is, therefore, a greater

When -

115
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10

20
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&

iendency to move them downward during the course

of Luilding. This tendency, however, is cbviated by
making the blocks 7 longer and wider than the blocks 6

What I claim i1s:, |
1. A method whiclh consists in adhesively applf,ring tiles
to 1 mold and then introduacing cement into the mold to
unite with the tiles. |

2. A method involving the use of a mold whieh consists
in separably applying a facing to the mold by a suitable
adhesive, then setting up the mold and then :"-.;upg_lj*ing the
same with cement to make a wall baving sald facing at-
tached therelo, : i

4. A method involving the use of a mold which consists
in applying paste to the meld, laying tiles against the
pasted surface, then setting up the mold and finally sup-
plying the mold with cement material to make a wall.

4, A method which consists in adhesively applying si-

multaneously several tiles to a mold and then uniting
cementi with the tiles. -

5. A mold having paste-receiving openings,

6. A mold having perforations to receive paste.

7. A mold comprising two opposite sections,
which has means tor retaining paste. |

8. A mold provided with a rigid portiom, said rigid por-
tion having means for receiv .-& paste for the purpose of
uniting a facing to sald rigid portion.

0. A mold comprising a rigid partion provided with per-
forations through whiclh paste can be passed to unite a
wall facing temporarily to the mold or through which
water may be passed to separate said facing from the rigid
portion of the mold.

one of

10. A mold comprising two opposing sections, at least

one of which is rigid, such rigid section baving a plurality
of perforatious. |

11. A spacing device including two legs each having a
pair of strips attached thereto, the strips of one leg being
adapted to niove longitudinally with respect to the other

870,881

strips for securing adjustment, and means codperative
with the strips for lolding the legs in an adjusted
nposition. S ~ :

12.. A spacing device including two legs each having two
pairs of strips attached thereto at.points separated longi-

tudinally with respect to the legs, the respective pairs of -

strips of one leg Deing adapted to .move longitudinally
relatively to the respective strips of the other leg, and ali

the strips having perforations, and bolts extending through

registering perforations of the respective strips at opposite

sides of one of said' legs for maintaining the adjustment.
13. A spacing device including two legs each having
two pairs of strips attached thereto at points separated

longitudinally with respect to the legs, the respective pairs.

of strips of one leg being adapted to move longitudinally
relatively to the vespective strips of the other leg, and all
the strips having peirforations, bolts extending through
registering perforations of the respective strips at opposite
sides of one of said legs for maintaining the adjustment,

other bolts extending through said legs having clamping |

means at their inner ends, and means operative against
the outer ends of said other bolts for moving the clamping
means into effective relations. |

14. A mold comprising two sides each consisrting of su-
perposed sections, blocks inside the mold, extending across

the joints between the sections of the sides, and means for

separably connecting the blocks with the sides.

15. A mold involving two opposite sides each consisting
of superimposed sections, blocks within the mold extending
across the joints between the sections thereof, and wires
for separably connecting tiie blocks with said sides.

. Im testimony whereof 1 have hereunto set my hand in
presence of two subseribing witnesses.

WILLIAM D. HAM.

Witnesses:
raxcis H. WIGGINS,
JARRY CHAPMAN, '
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