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PATENT OFFICE

WILLIAM W. LILLARD OF MAHWAH, NEW J ERSEY ASSIGNOR TO SACKONCRETE COM-
FPANY, OF WASHINGTON DISTRICT OF COLUMBIA, A CORPORATION OF DELAWARE

| MASONRY GONSTRUCTION

- Apphcation ﬁled J’annery 29, 1920, Serial Ho. 335,761,

This epphcqtlon is a continuation in part

of my application, Serial No. 710,742, ﬁled
May 3, 1924. '

Figure 7 is a section taken along the lmes .

6—6 of Figure .

Figure o is a side view of a specml metal

This inv ention relates to the art of con- tie rod which may be employed in practicing

structing various kinds of structures prefer-
ably of concrete or like building materials
which are soft and plastic when first pre-
pared and which become hard after a time,
and devices therefor. The preferred ingre-
cdients of concrete used in my invention are

Portland cement, sand, and c¢rushed stone,

and water. It will be seen as this specifica-
tion proceeds that for each of the above men-
tioned solid ingredients of concrete, other ma-
terials can be substituted without depart-
ing from the scope of my invention.

One of the objects of my invention is to
provide a way of erecting concrete structure

- without using forms or molds for holding the

plastic concrete in place until it hardens or

~ sets. Another object is the provision of means

for building masonry structures partly or

- wholly under water without using a coffer

~ the line 2—2 of Figure 1.
Figure 3 is an enlarged fragmentary sec-

L

dam or other means for removing ‘the water

from the site of the structure. A further ob-

ject is the provision of simple, easily used
means for permanently fastemng together
elements of a masonry structure without
using mortar or other adhesive. Other ob-

jects will appear as the description proceeds.

To show more clearly how my improve-
ments in masonry constructlon are carried
out I refer to the aceompanymg drawing, in
which :

Figure 1 is a partial side elevatlon of a
wall constructed according to my invention.

Figure 2 is a vertical section, taken along

tronal view of the structure shown in Figure
2, illustrating a. preferred form of lath-car-
‘rying member partially embeddeo in the sacks

- of concrete.

Figure 4 is an elevational view of a dam
constructed accordmg to my invention.

Figure 5 is a vertical sectlon taken along
the line 4—4 of Figure 8. .

Figure 6 is an elevatlonal view of a bndge
pier constructed according to my invention.

tion has some disadvantages. _
isrequired to erect the forms. The cost of the

Before
forms for a bridge pier or a dam can be erect-

- my 1mproved masonry construction.

Figure 9 is an end view of the tie rod
shown in Figure 8.

Figure 10 is an enlarged seotlonal view of

the tie rod shown in Figure 7, the rod being
“disclosed as embedded 1n two sacks of con-

crete, the latter only partially shown.
Flgure 11 is a sectional view of a modi-

fied form of the tie rod shown in Figure 8,
the lower portion of the rod being shown

embedded in a portion of a sack of concrete.
In bmldmg such structures as walls, dams
and
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piers of concrete, some means must be N
prowded for holding the plastic concrete in

place until it hardens and there 1s no longer '

any tendency for it to flow. For this purpose,

0

containers or molds of wood or steel, common-

ly called “forms”, are generally prowded

the same shape and dimensions as the in-

side of the forms used in erecting it. The use

of wooden or steel forms in concrete construc-

material in the forms IS oon51derab1e

ed, it is often necessary to first build an ex-

'penswe coffer dam and remove the water

from inside of it.
Instead of using forms for holdmg the con-

~crete in place while it is soft and plastic, I
place the freshly mixed green concrete in bags

or sacks 10 of cloth or other suitable fabrlc

and sew up the mouths of the sacks quickly
~ and place the sacks of concrete without un-
in the structure to be built. The

due dela

Skilled labor

~ The finished concrete will have substa,ntlally .

(L
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sacks wﬂl preferably be laid in rows and tiers =

‘in a similar way that squared stone blocks

or bricks are used in the construction of a

“wall, care being taken to “break joints”.
If the sacks are only partly filled with soft

concrete before being placed in a structure,
closer joints between the sacks may be ob-

tained.

* Instead of using some kmd of adheswe -
material to hold sacks of concrete in place on
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top of those below, I make use of a short metal
rod 11 such as is shown in Figures 8 and 9,
which has both ends sharply pointed and 1is
provided with a flange member 12 secured 1n-
termediate its ends. Starting with the sacks

in the bottom layer, one or more of the tie rods

11 are embedded in the top side of each sack

‘to the flange member 12 (see Figures 2 and

10). The sharply pointed ends of the rods
permit them to readily pierce the walls of the

- sacks. When a sack of soft concrete 1s prop-
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erly lowered into place on top of another sack
in which has been embedded a rod 11, the
sharp pointed upper end of the rod will pierce
the upper sack as it descends and be em-
bedded therein to the flange member 12.
Thus with approximately one half of the rod

11 embedded in the lower sack and the same

amount in the upper sack, when the green
concrete in the separate sack hardens and
erips the rod 11 the upper and lower sacks
will be securely, rigidly, and permanently
fastened to each other, Furthermore, 1t will
be seen that nearly every sack of concrete 1n
the structure will be firmly fastened to the
sacks above and below it. .
In most cases, each tie rod 11 will prefer-
ably be made with deformed or roughened
elements 11¢ to insure that the rod is more
firmly and rigadly griﬁped by the concrete.
One function of the flange member 12 1s to
prevent the rod 11 from being pushed down
too far into the lower sack by its own weight

or by the sack immediately above the lower

sack when the former is being lowered into

Elace. It is desirable that the flange 12 should
e pushed down into the lower sack of soft
concrete only a slight amount lest the upper

sack fail to fill up the depression over the.

flange and a void be left between the sacks.
To guard against such depressions the area
of the flange should be relatively much larger
than the cross section of the rod 11.

The flange 12 has another important func-
tion. It serves as a brace to hold the partly

embedded rod 11 in a substantially perpen-.

dicular position so that its upper end will
readily pierce the lower wall of the descend-

ing sack. Should a tie rod without a large
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flange be used in place of the tie rod 11 it is
advisable after the rod is embedded 1n the
lower sack to hold the rod i1n an upright po-
sition by some suitable meahs when a sack
i1s being lowered against the rod. Other-
wise, I have found in practice, that the upper
portion of the tie rod will often become con-
siderably inclined from the vertical and will
consequently be pushed over to lie useless
against the top wall of the under sack.

To perform satisfactorily the above de-
seribed functions, the flange 12 should usual-

ly have a diameter not less than four times

the diameter of the rod 11, when the latter 1s
relatively short. Asshown in Figure 10, the
flange 12 will usually lie between the upper

1,777,926

and lower walls of the two sacks of concrete
10 in which the rod 11 i1s embedded. 'This
will not be objectionable since the flange is
quite thin and the two adjacent sacks will
usually meet all around the flange.

A short section of the middle portion of the
rod 11 may have a relatively thick coating
13 of some material like lead, copper, or as-
phalt paint that is substantially free from
injurious rust or corrosion. The thickness
of this coating as shown in Figure 8 is ex-
aggerated. The flange 12 1s positioned on

the rod 11 approximately at the middle of’

the coating 13 and may be secured on the rod
11 by means of the coating in such a way

‘that no part of the flange touches the metal

of the rod. Then should the flange rust en-
tirely away, the rod 11 will not be affected.
The end portions of the rod 11 which will
usually have no protective coating will be
protected by the concrete from rusting or cor-
rosion.

In Figure 11 is illustrated a modified form
of the tie rod shown in Figure 8. A rod 14
has fastened on it, a flange 15 which is posi-
tioned nearer one end than the other, thus
leaving a longer portion of the rod on one
side of the flange than on the other side.
The longer portion of the rod will be em-
bedded downwardly in the top of a sack 10
of soft concrete, and this arrangement will
be more effective in holding the shorter pro-
truding portion of the rod upright than
would result if the upper and lower portions
were the same length. The rod 14 may have
a rust-resisting coating 16 which, in certain
structures, may need to be extra thick, and
when so made may be tapered down at each
end as shown at 17. '

Where a wall is built of concrete in sacks
according to my invention and 1s two or more
sacks thick, (see Figure 2), two laterally ad-
joining rows of sacks may be tied together in
two ways. One way is by placing “a header”
sack of concrete crossways through the wall
at proper intervals. The other may be
carried out by embedding a tie rod 11 1n two
sacks lying side by side as shown in the case
of the two highest sacks in Figure 2. Either
one or both of these ways may be used 1n
the same wall or structure.

As 1llustrated in Figure 2, material desig-
nated as E such as earth or coal may be piled
high against one side of the wall.

One or both sides of the wall shown 1n Fig-
ure 2 may be finished with a coat of plaster
or stucco 20. Means for holding this plaster
securely to the side of the wall may 1nclude
lath designated as 21 which may be fastened
on and be supported by projecting portions
of a plurality of pointed nail-like members
292, each of which i1s partly embedded in the
side of one of the sacks 10. Itach nail mem-
ber 18 may have small deformations 23
on its inner and pointed end portion 1. e. em-
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bedded portion, which deformations may be
of any suitable well known form. Itach nail
member 22 will preferably be pushed through
the wall of a sack 10 while the concrete there-

1n 1s soft and plastic; this embedment of the
nail bemng easily done at that time. Later,

when the concrete has hardened and gripped
the nails 22, the lath 21, which may be made

of either wood or metal can be easily and

securely fastened on the nails and the plaster
20 may be applied later in a well known way.

It may be seen by those skilled in the art
of reinforced concrete construction that the
strength of the wall for resisting the over-
turning action of the material E will be in-
creased by having the upper portion of a
tie rod 11 embedded in the lower portion of

a sack of concrete to overlap, i. e. extend

'35

40

upwardly beyond the end of the lower por-
tion of the superjacent tie rod, and having
the latter disposed closely adjacent to the
upper portion of the lower rod. This ar-

rangement of the tie rods considerably in-
creases the tensile strength of the wall in

substantially the same way that reinforcing

rods function in a concrete wall made in the -

usual way, | | .
It can be further seen by a person skilled
in the art of masonry construction that some

of the tie rods 11 adjacent the left hand face

of the wall illustrated in Figure 2 will be sub-
Jected to severe tensile strain at times when,
for example, the material E is piled high
against the left hand side of the wall. Tt will
be understood that such tie rods 11 as are
subject to severe tensile strain should be
made extra large or of a metal having a high
tensile strength and be of such length, or
arranged with such deformations, as to af-
ford a secure grip or bond between the con-
crete and the rods proportionate to the

~ strength of the rods.

In certain cases it may be desirable to make

the tie rods 11 long enough to extend entirely

45

through two or more sacks 10 on each side of

‘the flange member. It will also be under-

stood that even though the flange member
on the tie rod 11 be omitted the device will

- still come within the scope of my invention.

50

It will be noted from inspection of Fig-
ures 4 and 5 that only the lower part of the
dam is constructed of concrete in sacks ac-
cording to my invention. The upper portion
of the dam is shown as constructed of solid
concrete. The sacks of concrete forming the
bottom portion of the dam can be satisfac-

torily placed in shallow water without any

G0
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special machinery. The sacks can be placed

in_position in deep water by using diving
bells or equipping some of the workmen with
diving suits. When sacks of concrete are to
be placed according to my method of masonry
construction in a structure under water, the
solid concrete ingredients, cement, sand, and
crushed stone may be mixed without water

~and strongly

and put into the sacks dry if the water around
the structure is satisfactory for use in mix-
ing concrete. . - S

%t will be understood that before the lowest
layer of sacks is placed in a dam the founda-
tion of the dam should be prepared by remov-

‘Ing mud, rotten rocks, etec., from the side of

the dam.

~ While the upper part of the dam is being

constructed, the water flowing in the stream

can be passed by the dam site by leaving out
a section of the dam at one end until the re-
mainder is finished, or in other ways com-
monly used in the construction of dams.

portion can be constructed in forms without
requiring a coffer dam as ordinarily would
be used for constructing a dam on a founda-
tion under water.
the top portion of the dam shown in Figures

4 and 5 can be constructed in the same way as

the bottom portion if desired.

the bottom portion of which may be con-

-structed under water by means of large cir-

cular sacks filled with concrete and stacked
on top of each other. Several tie rods 11

“may be used as described above, for tying
each of the circular sacks to the one above and -
-below it. Where large sacks are to be filled

with green concrete and used in the construc-

tion of dams and piers in the way explained

above they will preferably be relatively thin
xly made. Suitable means will
preferably be provided for supporting the

bottom side of a large circular sack while it

is being lowered into place. Unless the
sacks are made extra strong to resist internal
pressure, the number of sacks that can be

safely put in place in one day is limited, if

ordinary slow setting cement 1s used. =

In the description and claims of this speci-

fication, the term “green concrete” will be

It will be understood that

It
‘will be understood by those skilled in the
construction of dams that by using my sack
‘method of construction for the bottom por-
tion of the dam that the solid concrete top
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In Figures 6 and 7 is shown a concrete pier,
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understood as meaning freshly mixed con-

crete which has not appreciably set.

- I do not limit my invention to the use of
only such devicés as are specifically shown in
the accompanying drawing, since widely dif-
ferent designs of such devices can be used
without departing from the scope of my in-

vention. For example, in practicing my in-

vention, other containers which have walls
easily plerced by a pointed rod may be used
in place of sacks for holding the concrete.
Variations may be resorted to within the
scope of the invention, and portions of the
mmprovement may be used without others.
Having thus described my invention, T
claim: o A N
- 1. A structure composed of a plurality of
sacks of cementitious material, certain of said
sacks having embedded in them parts of short
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- mentalities having deformed or roughened
places to be more firmly gripped and held by |

15
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9.

metal rods pointed on each end, the remain-
ing portions of said rods plcrclno' and being
embedded in adjoining sacks of cementitious
material subscquently placed in said struc-

ture.
2. In a structure in combination, a plu-
rality of sacks of reen plastic concrete, and

short . rod-like 1nstrumcnta11tlcs each of

which 1s embedded partly in one of said sacks
and partly in an adjoining sack, said instru-

the concrete in said sacks when it sets.

3. In ‘a structure, in combination, a plu-
rality of sacks of gree'l plastic concrete and
means for fastening said sacks towether n-
cluding short rods ha,vmfr flange elemcnts ar-

rancrcd intermediate their ends, an end por-

tion of each of said rods being embedded up

to 1ts flange element in one of said sacks, and

the other end portion of the same rod bemg
embedded up to the same flange element in
an adwlnlncr sack.

4. A MAasoNry structure composed of sacks
filled with concrete and fastened together by
short metal rods, each of said rods being
partly embedded in one of said sacks and ar-

- ranged to extend through the wall of said

30

sack and the wall of an adwlnlncr sack to be

partly embedded in said ad]clmng sack, the
portions of the rod in the walls of said sacks
and between the walls, while portions are not

encased or covered by concrete, being pro-

tected from corrosion by a ccatmfr of non-
oxidizable material.

5. In a masonry structure, in ccmbmatlcn

- a sack filled with soft frcshlw;:r mixed cementi-

40
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tious material, a rod piercing the wall of said
sack to be partmllv embedded in the soft
material in said sack so as to leave a portion
of the rod projecting from the sack, and
means engaging said rod and the wall of said
sack to prevent further movement of said rod
into said sack.

6. A masonry structure including sacks of

soft freshly mixed concrete placed so as to
form a wall, plaster-holding means fasfened

 tosaid sacks while the concrete in them is still

50
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soft, and a coating of plaster-like material

qutened to and supported bv said holding
means, sald sack: being fastened together bv

havmﬂ' short rods embedded in theln each of
the rods being embedded partly in one sack

‘and partly in an adjoining sack.

7. A masonry structure including sacks cf

- soft freshly mixed concrete. fastened togeth-

0

er by short metal rods, each of which has both
ends pointed, a coating of protective material
which 1s substantially free from corrosion
arranged intermediate the ends of each rod,
and a flange element positioned apprommatc—
ly at the middle of said coating, an end por-

- tion of said rod being embedded up to said

65

flange in one of said sacks and the opposite

1,777,926

end pcrtlcn being embedded up to sald ﬂancrc
element in an adjolning sack.

8. In a masonry structure, in combination,
a sack of soft freshly mixed concrete, and &,
short metal rod pointed on each end and ar-
ranged with a flange member intermediate its
cnd&,, said rod being embedded up to its flange
member in said sack and held in substantlal—
ly vertical position by said flange member
engaging said sack. |

9. In a masonry structure, in combmctlcn,

a sack of soft freshly. mlxcd concrete, and 2
short metal rod prowded with a ﬂange mem-

70
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ber intermediate its ends, said rod belng em-

bedded up to its flange member in said sack
sald ﬂann‘c being effective to prevent said rod
from belnfr pushed entirely into said sack.

10. A rcd for fastening sacks of concrete
| together including a short metal rod having

both ends Sharpened for piercing the walls
of the sacks and being embedded therein
while the concrete is soft and plastic, a pro-
tective coating arranged intermediate the
ends of said rod and made of a material sub-
stantially free frem corrosion or oxidation,
and a flange element positioned approm-
mately at the middle of said coating and ar-
ranged to-be held on said rod by said coat-
ing.

11. The method cf masonry construction
consisting in placing a sack of soft, freshly
mixed concrete 1n a- structure, embeddlncr a
short rod in said sack so that a pcrtlcn of
sald rod will project from a side of said sack
and subsequently placing another sack of
soft, freshly mixed concrete in said structure
on SUbSt‘Il’ltlaﬂy the same level as said first
named sack sothat the projecting portion of

said rod will be embedded 1n the snbscqucnt-
Iy placed sack.

12.. The method of masonry construction
consisting in placing sacks of soft, freshly
mixed cementitious material in a strnctule
embedding short metal rods, each having 2
flange element intermediate its ends in said
sacks up to said flange elements, and placing
an additional sack “of soft freshly mixed
cementitious material in said structure so that

the outer portion of said rods are embedded

1n sald additional sack.
13. The method of masonry construction
consisting in placing sacks of soft freshly

‘mixed concretc in a structure, embeddlncr

short Tods in said sacks so as to leave por-
tions of the rod projecting from the sacks,
subsequently placing additional sacks in said
structure so that the projecting portions of

said rods will be embedded in said subse-

quently placed sacks, fastening plaster-hold-
Ing means to the sacks in said structure while
the concrete is still soft, and putting a coat
of plaster-like material on sa,ld hcldlng
means. - -

14. The method of masonry construction
consisting in placing sacks of freshly mixed
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concrete m a structure, embedding short
metal rods in said sacks so as to leave por-
tions of said rods projecting outwardly from
said sacks, holding said rods stationary
against further emvedding movement into

said sacks, placing additional sacks of fresh-
1y mixed concrete in said structure so that
- the projecting portions of said rods will-be

~ embedded in said additional sacks. .=

10

15

20

. 15. A device for fastening fogether two ad-
joming sacks of soft freshiy mixed concrete

- 1n a structure, said device including a rod-like

nstrumentality having botlrends pointed for
readily piercing the walls of said sacks, to be"

embedded therein, and a flange-like member
fast on said instrumentality intermediate its

ends for determining the amount of said in--

strumentality to be embedded in each sack,
sald instrumentality having roughened or de-

Tormed elements to permit concrete around

‘said instrumentality to grip and hold it more
- securely. ' -

16. A masonfy structure including sacks

-"”'"__"f' of green plastic concrete and short rod-like

925

;30.,3.

tion, a plurality of
- stacked one above another,

instrumentalities, each of said instrumen-

talities embedded. partly in one sack and
Ppartly in an adjoining sack in

engagement
with the concrete in said sacks. | _
I7. In a masonry structure, in combina-
sacks of soft concrete
and a plurality

. of uprightly disposed tie rods embedded in

~said sacks, the lower
piercing the upper wall of one sack to be em-

- 1n a superjacent

40 .

portion of a tie rod
bedded therein, and the upper portion of the
same tire rod piercing and being embedded

adjacent each other, and having such lengths
that they overlap. I

18. A device for fastening together two

-.sacks of soft concrete in a structure, includ-

Ing a rod-like instrumentality

| the other.

50

- deformed or roughened nail-like members |
partly embedded in said sacks, and plaster- -

carrying lath fastened on said
. bers, and a coating of plaster-like material _

%5

- green

60

19. A masonry structure including sacks of
green plastic concrete, |
walls readily pierced by pointed instruments,
plaster-holding instrumentalities including

applied to said lath. o |
- 20. A masonry structure including sacks of

instrumentalities piercing
the walls of said sacks to be embedded in the
green concrete, and a coating of plaster-like

- material applied to said instrumentalities.
21. In a masonry structure, in combina- =

-.Ition, containers filled with green plastic con-
crete, sald containers having walls readily

_ sack, the tie rod portions
embedded in each sack being disposed closely

sald sacks having.

nail-like mem- -

plastic concrete, said sacks having
- walls readily pierced by pointed instruments,
Ipla.ster-holding

pierced by poin.ted instruments, and short

rod-like mnstrumentalities, each of said in-
strumentalities being embedded partly in one
of said containers and partly in an a%oining
container. ) | o
In testimony whereof I affix my signature.
' WILLIAM W. LILLARD.

having both"
-ends pointed, and a flange member fastened
on sald instrumentality nearer one end than
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