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Ta-all w}m ¢ m] coneern.:

‘Ber 1t known that we, Jos:_éu WILLIAM'

BHAZELL and Winram . LargIn, Jr., both

eltmms of the United: States, ‘and r&sadents,_

ctively, of Hasi Oﬂaﬂge in the county
af S6eK and State of New Jersey and of !
Laporte, in- the county of Laporte and State

- of Indiana, have imvenfed au Improvement
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" crete or like materials are segregated pock

mn Metheds of Handling Plastic Matrermi of |

which the foliowing msemptwnﬁ 1N CORAGC~
.__tion with the sccompanying drawings, is a

s,pemﬁca,tmn? like- numerals on the,- dra'wmgs
representing like. parts.

This:invention relates.to the handling of
concrete or the like. .

Qur invention has spebml reference to the
lmndhng of concrete or the like by the use
of air of. fluid under _pressure so applied to
the mixed material as to-propel or project
the same throughk a conduit or pipe. Con-

bearing cementitious mixtures containing
sand, 5t011e and cement usually and substan-

| tmllv in the ‘proportion of 6¢ per cent. seg-
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regated rock-matter and 40 per cent. water,
sand and cement. The segregated rock ma-
terial owing to its mass and bpemﬁc oravity
inherently tends to separate irom the ho'hter
particies or substances oi the mixture when
dropped or thrown through space or pueu-
matically conveyed Lhmua*h a conduit.

- (Our invention aims so to convey concrete
or like material as to preserve the integrity of
the original mixed mass, that is to say, to

ﬂmmtam the distributive rﬂiatmn of the seg-

regated rock material through the Water
sand and cement.

The drawing 1n elevation and partml sec-
tion illustrates ome form of apparatus Dy
which to. practice the method of our inven-
tiom.

The apparatus shown in the dlfmmg 1S
particularly designed for the handling of

concrete which fm nishes an excellent m‘}te-*

rial with which fto illustrate the nature ot
our invention.

in the dmwmé 1S shown a mixer 10, which |

- may be of any desired type or conqtmctlm

'_50‘

Cftpfmla of mixing the stone, sand and ce—
ment or other elements deposited therein in
proper or desired proportions for the pro-

. duction of concerete or the like and mixed 1n

58

the resent instance by retation of the barrel
of the mixer. Upon compietion of the mix-
ing operation whﬂmwr or however per-

“formed,
~conerete or like mixture mass is diseharged:
‘threugh a spout 12 into a hopper 20 having:

‘admitted to- thes

I-_-_-'

the mixed segregate& reek beari

& Trusto-conical bottom clo
by & valve, as 21 pivetally
and provided thgi
a,n(emg handle 23.
The material dlsclmrg-ed inte the open
hopper 20 may by opening sald valve 21 be
fh‘opped mnte or

having also and: preferably a comical outlet
end. The outlet from ssid chamber 25 18

controlled by a suitable valve, here repre-
sented as a pi@ton valve 30 havmg: traverse
across the mouth of the chamber outlet and
controlled as to its position by s handle lever

31. Beyond said valve and communicating
with the chamber outlet is a pipe or conduit

26 leading to the point of disehiarge of the
concrete.

Air or ether ﬂmd under pressure may be
chamber 25
manner to act #herein upon: the centained
concrete to expel 1t through the pipe 26 to
1ts destination. In the present imstance, we
have provided near the upper end of ‘the
chamber an air inlet 41 controlied by a valve
42 connected with an air supply 40. Be-
tween the valve 42 and the chamber is a dis-
charge pipe 43 controlled by a valve 44,

at 1ts outlet.

' surtmble ceunterbal-

}:xheleby to relieve the pressure within S&ld

supperted at 22: 6o |

depesited 1B & chamber 25 65
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1n any suitable

80

&

chamber when desired, to facilitate opening

the valve 2%

From the:air supply 40 Ieads a branch 46
controlled at its upper end by valve 47 and

-_pmv‘lded near its lower end with a branch

pipe leadlng to a jet device 52 Wl‘thm A1)
enlarged or bellied fitting 35 m and con-
Stltutmg a part of the pipe or conduit 26
and adapted to project ftuid under pressure
into and from within the mass of concrete
flowing through said pipe 26. Another
branch 53 of said pipe 46 leads beyond and
upward to a second jet pipe 50 which enters
the chamber 25 near the outlet thereof and
has its downturned end pointed in the di-
rection of travel of the concrete escaping
from said chamber. The pipes 53 and 50
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are controlled respectively by valves 54 and _

51. The Jet devices or “ boosters” 50, 52

their equivalents are esPecmlly serwceqble
where the material is to be tramsmitted over
long distances. The jet deviees 50 and 52
are employed merely to supplement the main

| air or fuid supply in foreing the copcrete
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| anﬂ*ﬂ and do nbt'.,destroy the condensed

~concrete column hereinafter referred to, nor

impair the consolidation thereof. |
in operating the apparatus, the piston
valve 30 controlling the outlet for the cham-
ber 25 is moved to the left to close said otit-
let, whereupon the concrete which may have

- been previously deposited in the hopper 20

i6

t‘n-f
1 .

18 permitted to drop through the op

25, Whereupon said valve 21 is closed and
pressyre 1s admitted to the chamber 25 from
the pressure inlet 41. - This pressure may be
admitted either before or after the outlet of
the chamber has been opened by moving the

‘piston valve 80 into its position shown in the

drawing. However this may be, when the

- said valve is open and the pressure is or has

been admitted to the chamber above the

.; mass of concrete therein, said pressure acting
surface of the con-

tained mass of concrete will cause the latter

apon the entire exposed

to be expelled in a solid column through the
conduit or pipe 26 to its destination. It is
important that the mixed mass be gradually
or progressively compacted by contracting

- densed, consolidated column. That is to say,

- order to transfer the concrete in its

30
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~ lower end of the chamber 25 to
- " the diameter of the conduit.

erly mixed condition in the conduit and
without permittitg the lighter ingredients
of the mixed mass to break througﬁr and he
driven in advance of the other constituents
thereof, the mass is compacted or progress-
1vely ‘reduced or contracted by the conical

substantially
By progress-
1vely compacting or contracting the mass
into a condensed or consolidated column, we

ionare enabled to discharge the concrete in that

45.—

a8
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5 which go to make up
cement and the like.

thoroughly mixed condition in which it was
massed in the chamber 235, | .
‘We are aware that it has heretofore been
attempted to transport grout under pneu-
matic pressare, but grout and concrete are
essentially different in their constituents and
nature and must be handled
ently. Grout is essentially liquid and mav

be handled like water, whereas concrete is

& mix made up of watery elements as well
as segregated stone and. the greatest care
must be taken te prevent the separation of
the water from the stone and similarly to
prevent separation of the other particles
concrete, such as sand,
Lf air pressure be ap-
phed to the surface of a bogy of water or

~grout, the latter will eventually be foreced

cut through a stop cock or hole or outlet
provided therefor, and the mobility of -the
mass permits and causes it under the action
of the pressure constantly to find its level

L]

and eventually the exit from the receptacle.

Concrete, on the contrary, unless properly

handled will lose iis mixzed condition, the |

pen valve
21 into and more or less to fill said chamber

prop-

quite differ-

Coes1,784

l

the diameter of the mass to that of a con..|

tand 59,

to the delivery point, the _
elled through the out-

spective

i lighter and liquid particles leaving the

heavier segregated stone, thus not on y de-
stroying the mix but leaving all the heavier

particles unacted upon by the air, and there-

fore undelivered at the required point.

In conveying concrete to a distant point,
the nature of the mass makes it Important,
to present to the air as large a superficial

area as possible in order to obtain the re-
quired pressure to move so heavy a mass,
that if a mass when
large surface .
In opposition

and we have discovered
aoted upon by this relativel
argn be gradually compacte
ta the action of the air and reduced to a
refatively small condensed column leading
mass 85 a. whole
will gradually be ex
let in this condensed column form without
mix and without leaving any of the mass m
the receptacle undelivered. “We have found
that concrete may be so transmitted for con-
siderable distances amounting to hundreds of
feet

of the mass

and the degree of pressure em-
ployed. o SR

varying, of course, with the dimensions

70
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separating and destroying the parts of the

85
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Whatever be the pressure or the size and -
shape of the segregated rock bearing mix- -

ture or the distance found most convenient
to employ, such pressure by acting upon the
entire exposed surface of the mixed mass in
the chamber 25 expels sugh mass without in
any sense destroying its ¥

to say, the distribution of the segregated

‘rock material through the other constituents

of the mass is preserved throughout the

transmassion thereof so that the material is
recerved at its destination in

' : ation In precisely that
mixed and distributive condition in ‘which
it was deposited in said chamber 25. As

05

ftegrity. That is

100

suggested i the preamble, this is of the ut-

most 1mportance in the handling of concrete

because If the mixture once carefully pre-
pared were substantially disturbed in trans-
mission, it would be practically useless when
received at its destination. o -

While we prefer to employ surface pres-

- sure applied to the mass m the chamber 23,
our invention nevertheless comprehends the

use of jet devices, such as indicated at 30

devices are so placed as to deliver their re-
.Jets  within  the ~ mass flowing
through the pipe 26, and consequently do
not disturb the mixture or condition of the

sald ‘devices, so to speak, against the solid
walls of material standing in front thereof.
- We are aware that it has been attempted

“to transmit grain and other dry articles by

the use of air currents, but .so far as we

It will be observed that these jet

110
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' Inass, Decause the pressure is projected by

P25

know this has almost .invariably been ac-

complished either by delivering the grain
laterally into a conduit through which a
current of air is maintainéd in motion and

130
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which picks up the particles as they enter
“and carries them along individually in sus-

~ pension, or else a current of air has been

_employed which contacts with the mass ex-

& teriorly, contradistinguished from interiorly,

and picks off the particles in a more or less
segregated cgndition, resulting, as in the
first instance, 11x carrying them along in sus-
pension. | | ‘

Contradistinguished from such method as
the foregoing, our method aims to maintain
the integrity of the mass, even though its
form may be changed, and to push the mass
along in 1ts integral state, either by pressure
applied wholly from behind it and squeez-
ing it along, so to speak, or else by air jets
so dblivered into or behind the mass or por-
tions thereof as to push it along without
se%regating or separating its particles.

We are aware that attempts have been
made to handle mud and the like by the use

of a vacuum chamber communicating at one

‘side through the inlet pipe with the river
bottom and at its opposite side through the
delivery pipe with the point of destination
at which the mud is to be deposited. In
- such apparatus a vacuum 1s first created in
the chamber which draws mud from the
river bottom into and so as substantially to

fill the vacuum chamber, after which the
- inlet is closed, the outlet opened and air or.

steam under pressure admitted to expel the
mass through the outlet pipe to its destina-
tion. In such apparatus, the use of a vacu-
um for filling the vacuum chamber is quite
as apt to destroy the nature of a proper mix-

ture by causing some of the particles drawn

along to outrun others, as is a flight of air

carrying segregated particles in suspension,

and furthermore a permanently” closed
chamber ig required for the filling thereof
whereas in the handling of concrete upon. a
' commercial- scale 1t i1s important to be able
to fill the charging or discharging chamber
in the open air. e

- Grout which is practically a liquid, con-
. sisting of water with sand and cement in

~ suspension, has been . pneumaticully con=

vey‘egi, but the method of mixing the same

50 has invariably been such as would destroy .

the distributive relation of the segregated
- rock materials with respect to the other sub-
. stances of which concrete and the like are
composed. o D
While our invention-is especially adapted
for ‘handling« concrete and other cementi-
tious segregated rock bearing materials, 1t 1s
‘nevertheless adapted for use in conveying

or transmitting any semi-liquid or fluent |

seoregated rock bearing mass, since, when
~ used in donnection with such mass, 1t pro-
- vides for the highest efficiency combined

with the greatest' economy; thatzs to ‘saj,
it permits of the greftest amount of mate,
rial being delivered in a given time at a

| given distance -with a minimum of fluid
propulsion or trans-

under pressure for the
mission thereof.

the {et devices may be used or they may be
employed conjointly as occasion may re-
quire and in lieu of air we may employ steam
or other fluid under pressure.

a -

6o

. In practice, either the surface pressure or

70

Whenever it is desired to use fluid or a

liquid material such, for example, as water,
either for assisting the flow of the mate-
rials or for flushing out the apparatus, the
same may be - dmitted to the pipe 40 in any
convenient manner.. The pipe 50 is shown
as extended beyond the branch 53 and broken
off to permit of its connection with another
similar apparatus should it be desired to
use a series istead. of one.

The apgaratus here shown as adapted for

the use of our improved system 1is substan-
tially

identical with that shown 1n Let--
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ters Patent of the United States issued to -

us under date of August 4, 1908, and num-
bered 894,818, although our invention is not

restricted to that apparatus.
Claim. -

~ That method of conveying concrete to a

distant point without destroying the origi-
nal distributive relation of its constituent
parts, to wit;—segregated stone, sand, ce-
ment-mortar and water; which method con-
sists In massing said concrete in desired
complet..ly mixed condition in a receptacle
having a charging opening and also an out-
let conduit leading to said distant delivery
point, and, having closed said receptacle,
subjecting the contained mass to the sur-
face action of expelling air under pressure

and gradually and progressively contract-

ing the said mass as it moves under the

“action of said pressure toward said outlet, to
form a contracted and condensed delivery.

column and to prevent said expelling pres-

sure from breaking through into the deliv-.

ery conduit and varying the mix of the con-
crete during the conveyance thereof.

In testimony whereof, we have signed our
names to this specification in the presence
of two subscribing witnesses.

- JOSIAH WILLIAM BUZZELL.
- WILLIAM H. LARKIN, Jr.
Witnesses to signature of
Buzzell: | -
W. H. Laing,
Groreiz H. Crec..
Witnesses to signature of
Larkin,- Jr.:
- Hervan R. MiLizgr,
WirLiam E. Hiceins.

William H.

Josiah William_
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