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 UNITED STATES PATENT OFFICE.

DUDLEY &, HUMPHREY, OF CLEVEI:AI D, OHIO. ’ ‘ -

MIXING AND TRANSPORTING CONCILETE.

7% all whom it may concern:
Be ‘it known that I, Dyprer S. Howm-

'PHEEY, a citizen of the United States, re-

siding at Cleveland, in the county of
Cuyahoga and State of Ohio, have in-
vented certain new’ and useful Improve-

.-ments in Mixing and Transporting Con-
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16

crete, of which the following is a speci-
fication. .

My inventiord relates to an _improved
process, and apparatus for mixing and
conveying concrete, and the improvement
consists 1 .a mode of treatment of con-
cretg mixtures by suituble instrumentalities,
whereby the densest possible mixture to
eliminate the voids in the concrete mass
may be obtained while forcing the mixture
forward and upward to a distant place of
use, all substantially as herein shown and
described. and more ‘particularly pointed
out in the claim, ‘

An ideal concrete is a mixture with a
minimum - percentage of voids, and to ob-

“tain - the densest possible mixture, it is
26.
- mixed, well graded and enough cement be

desirable that the ingredients be thoroughly

used to obtain, a rich mixture. The use of

plenty of water. will drive out the air en-

: trained between the particles. of the ag-

"the material s

) ‘gregates, and. produce a mushy mixture

adapted to be poured. To prevent weikness
ﬁould be poured immediately

after mixing, and the tendency for the ce-
- ment and sand to separate and form sep-

85

arate-layers must also be prevented during

transportation and pouring. - :

My improved process and appairatus is
‘especially designed to accomplish each and

-every desirable result as stated, particu-

- 46

50

b5

" larly in erecting a structure having mono-

lithic walls of concrete. :

In the accompanying drawings, Figure 1
is 4 side view of a combined concrete mixer
and transporting device employed by me
in practising the process herein: described,
including a sectional view of a mold or
form for a two story house. Fig. 2:is an
end view of the combined mixer and trans-

‘porting. apparatus and a side view of a
~machine for proportioning the ingredients.

Fig. 8 is.a plan view of Fig. 2, and Fig. 4
is a sectional view somewhat enlarged, of
the outer portion of the conveyer. Fig. .5
is a cross section on line 5—3; Fig. 4, and
Fig. 6 is a cross section .on line 6—6, Fig.
is a plan view, and Fig. &, a

4, I“‘lg 7

used.

‘having wills of monolithic character.

chemical activily of the cement;

Specification of Letters Patent, Patented Mar. 27,1917.
Application filed June 1,1915. Serial No. 31,368,
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- side viev#, of tre lower or pivot end of the

mixing convey:r. Fig. 9 is a

cross section
on line 9—9, Fig. 1. :

The ' strengtl. of concrete depends upon &

the mixture en ployed, character of mixing,
care and method practised in- placing the

nmixture, protection afforded the work, and

upon the age of the concrete. Sand, and

broken stone, or gravel, mixed with cement 85

and water, is the usual mixture employed,
but other mat:rials than stone or gravel
and substitute:: for sand have also been
' The prcportions of the materials’ is

dependent upon the use to which the con- 70

crete is to be put, and a rich and wet mix
gives the best 1esults in building structures
‘ In
work of this kind and following my process

I use a contiriuous mixing machine 2 in 76

which ‘the sand, stone and cement is fed

separately and concurrently in a dry state
from separate oppers 3, 4 and 5 by suit-

able chain carriers 6. These materials are

deposited in definite and fixed Sgroportions 80

into a receptacle 7 in which a

i aft 8 ha®
ing spirally ar-anged blades 9

is adapted

to rotate and mix and feed the -dry mate- .

rials thoroughly together while - continu-

ously. conveyin;r them forward to a dis- 86

charge spout 1) at the outer end of the
receptacle. . Water is usually added to the
materials at or near the discharge end of
the receptacle. As it is very important to
obtain a ‘thoroiigh and uniform distribu-
tion of the cenient, which is the vital ele-
ment of concrele, the materials are mixed
dry as a.first step. Cement binds the par-
ticles of aggregate together, helps fill ‘the
voids, and give; density.

The function of 95

90

water in the inixture is to develop the -

proportion and proper distribution of the

and the

water has an important bearing on the re-: -
sults -attained. Both the time of .setting ' 100

and the strength of the -concrete are af-
fected. The amount of water in the con-
crete also depends somewhat. on the rate
of running of the machire, and ‘where large

quantities -of coicrete have to be delivered 105

without intermi:sion as in the construction
of a house with monolithic walls, a con- .
tinuous flow of water.is necessary. There-.
fore, a thorougl. initial mixing- of. the dry~

aterials is des rable to permit 'a constant. 110

fled of uniforin mix before adding the’

“water and continuing the mixing operagion.




‘be divided into small portions maintained

5
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]

The wet mixture, T have discovered, should
under constant agitation and mixing while
sing conveyed to its. ultimate place of use

possess the maximum density and strength.
* Where the concrete is di'schar%ed in a eon-
tinuous stream at a considera le -distance
from its initial point of mix and,_delivery,

" it is also* desirable and of advantage'to pro-

16

~ or all of each smal

duce a regurgitating action and
the ‘small -divided
‘that is, to repeated

mixing of

divided portion to and

. with the next portion more or less retrogres-

20

sively as the wet mixture is being conveyed
to its place of use. o o
- The most convenient place for handling
the materials and manipulating a machine is
on the patural level

mixing in the manner- described and con-
tinuous delivery of the mixture for a con-

- siderable @istance and to higher levels as in

30

-:1. " In this Way, the concrete is not allowed:
- ‘to- set

‘building the walls of a house and in. pour-
ing floors and roofs for the house, see Fig.

nor the aggregates to settle for an

. instant during transportation.

%

¢ - The. apparatus for

and obtaining:the desired results as de.

-, scribed comprises a movable frame 11 on

five feet-or more in length
. endless conveyer 14 is pivotally mounted at’
- 40,
~and lowered to place the discharge end 16

12, and an extended trough 13 thirty-
containing an

15 on said frame and adapted to be raised

iat any snitable eleyation within limits above

~ the ground. level..

., tional or made in any length, and a cable or

- 48

.. 50

" mounted on shafts having

- 14.1s driven by a sprocket
B DS B A
- - one side of the trough on a
. b5’
. chain 24 which extends from wheel 99 to o
' power-transinitting sprocket 25 mounted on

80’

rope 17 attached to the drough 13 near its

“discharge end. and a winding drum or reel
. .18 on frame 11-
_for raising an
“conveyer together,

provide a convenient means

the said conveyer being
carried by sprocket wheels 19 and idlers 20
! bearings 21 on the
upper side edges of the trough. . Conveyer
wheel 22 located at
shaft 23 mounted

dt the discharge end 16, and by a sprocket

‘a shaft 26

having bearings in or upon frame
11. Shaft

. 26 carries a pulley 26’ which is
belt-driven from a small pulley 27 operated
by ‘a motor or engine 28 of any suitable
kind.” Shaft 26 is somewhat removed from

~pivot 15, but sufficient slack is left to ac-

65

commodate any difference in the arc move-
ments-of said chain and the trough respec-

the voids in the sand are to be filled and .
each grain is to be completely coated with -
cement and each stone covered with a film-
of mortar and so that the concrete will -

]portions of the wet mix, .
y transfer and mix parts. L
"prises a sprocket chain having flat

_ or ground,and my pres-.
ent invention permits such placement.of the -
- machine while also permitting continuous

practising the ‘steps

‘& rich wet mix,
Trough 13 may be sec-. X
“the right proportion at the
.the receptacle 2 or the lower end . of the
- trough 13 by means of a
. This pipe
lowering  the trough and

1,320,338

tively, when a change of inciination of the
trough and conveyer is brought about. The
discharge end 16 is covered to prevent a
spattering discharge and also pro+ided with
8 downwardly-extending spout 29, Lut. this

hooded member may be omitted providing .
-the mixture

is otherwise properly directed
into the forms or molds M. C(on uits 30 pf
any. desiredylerﬁgth may be used and to avoid
too ' great g fa
conduits may be
tend into the molds any desired -distance,
The bottom of the trough 13 is sibstantially.
semi-circular in transverse section. and has
straight ‘sidés to provide a relativel deep
receptacle for the conveyer 14 whic com-
semi-
circular blades 31 affixed to the links thereof

of the concrete mixture, the-
of sufficient length to ex-

7%

80

at relatively close intervals. Blades 31 cor- .

_respond roughly in shape to the curved bot- °
‘tom of the trough and have straight edges

82 over which the wet mixture is adapted to.

. cascade, and the blades are relatively low in

85

height as compared with the depth of the -

trough: to keep the material within the

‘trough. That stretch of the chain of the
“conveyer which is located within the bottom
of the trough is kept taut by the outward -
“'pull .of the sprocket wheel 19 at the dis-
charge end 16, and the blades ride on their

curved edges-over the bottom of the trough,
The blades operate like scrapers to carry
small portions of the mixture forward,-and
because these blades are flat of surface: and
travel loosely within the trough the material
carried forward by each. blade is not abso-

. lutely confined and kept within bounds but

18 more or less free to pass under the edge
of each blade and escape into the adjoining
pocket of space at the rear of the blade.
This is especially true when the mixture is
1 and to produce this mix
water is added in a continuous stream in

may have a valved branch to dis-
charge into the trough 13 at any suitable
point, and also a valve branch to discharge
the water into the discharge end of the mix-
ing machine 2, and either or both may be
used.. Any suitable means may be employed
to provide a constant feed of concrete form-

in % materials into the lower end of trough 13. .

I .practising ‘the process, the blades 81
pull and drag small Pocketfuls of the wet
mixture up an inclined Plane.
blades and the trough are inclined rela-
tively to the perpendicular, and the trough
is stationary. The result is that the mix-
ture- is necessarily agitated and shuffled
along and a part thereof within each pocket
is constantly transferred to the next lower
pocket” and intermixed with the material

_therein and then this mixture is likewise

discharge end of -
pipe or hose 32, °

-Both "the
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transferred in part to the succeeding pocket

or pockets, and the same operation repeated

innumerable times until each mixture is dis-

charged eventually through the spot 9. It
is a process of repeated mixing together of
small portions of a wet concrete mixture
during a ‘more or less extensive and con-
tinuous -travel of the material, and in' this
way the proper quantity of water is uni-
formly distributed. The mixture is worked
best gvhen in a more or less semi-liquid state,
and the speed of the conveyer is a factor in

‘produeing a thorough mix. When a wet and
flowing mixture is'being handled the speed
‘of the conveyer is relatively rapid to carry

2 considerable amount of water along, in-

- crease agitation of the mixture, and obtain

20

26
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uniform mixture by preventing the aggre-
gates from settling separately. Agitation
and intermixture of small divisions of the
mixture cause the cement and the sand to
be perfectly distributed before discharging,

“and . obviously, each small' division of the

mixture is not permitted to'set for an in-
stant until finally poured into its place of

actual use. The ‘i'esi_lltant concreté will have”
the maximum density, strength-and water

tightness: which an ideal concrete should
possess, and time, labor and expense is re-

duced to a minimum in mixing and placing

: the concrete according to my invention.
When the wet concrete mixture is dis-

charged at spout 29 it possesses greater te-

nacious viscidity than the first mix and the

‘aggregates do not settle so easily. The ag- ,

gregates are alsy in better shape, that is,
cleaner after their forced and agitated up-

_ward travel. Moreover, the consistency of

the discharged mixture is such that no tamp-
ing or spading cf the mixture in the forms
is required, and he mixture is also.so dense
and the aggregstes so thoroughly covered

" that the rough ag gregates do not show at the.

surface .and all roids are completely filled.

- 'What T claim s: ‘ | )
The process of, formming concrete which

consists .primarily in mixing the sand,

gravel, cement and. other possible ingredi-

ents with saturition to produce a semi-
lguid or free flowing mixture adapted ul-
timately to be poured and to be. self-dis-
tributing to hor zontal levels substantially
like a liquid sub:tance; then entraining the
mixture in a continuous stream up an in-
cline for a greater or less distance to its dis-
charge and at the same time further mixing
and improving the quality of the mixture
by causing smal. portions thereof to flow

_backward or reirogressively at given in-

tervals in and ayainst the main ascending

stream while the stream itself, as a whole, -

is moving forwaid to its point of delivery.
© In testimony whereof I affix my signature
in presence of a “vitness.
DUDLEY S. HUMPHREY.,
 Witness:
: R. B. Mosix.
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