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2,818,796
CURB AND GUTTER LAYING MACHINE

William E. Canfield and Roy W. Smith, Albemarle, N. C.,
assignors, by mesne assignments, to E. L. Hardin Asso-
ciates, Inc., a corporation of North Carolina

Application November 15, 1954, Serial No. 468,794
8 Claims, (Cl. 94—46)

This invention relates to curb and pavement laying
machines and is particularly concerned with improve-
ments in a curb laying machine of the character disclosed
in the copending application' of applicant William E.
Canfield; Serial No, 337,057, filed February 16, 1953,
and entitled Curb Laying Machine which is now- Patent
MNo. 2,707,422..

The machine disclosed in said copending application
generally comprises a horizontally disposed pipe above
one end of which a hopper is disposed and within which
a driven screw is disposed for propelling and compressing
the paving material, directed into the pipe from the hop-
per, rearwardly through said pipe. The rear end of the
pipe has an elongated mold connected thereto and com-
municating therewith, the mold having an open bottom
and an open rear end whereby the paving material- ex-
truded by the screw from the pipe is-formed according
to the shape of the mold and molded upon the surface
upon which the machine is positioned so the machine is
propelled due to the thrust of the screw in compressing
the paving material.

However, the mold associated with the machine dis-
closed in said copending application has necessarily been
limited in size to correspond to the amount of paving
material that could be extruded and compacted by the
corresponding screw and this has necessarily limited. the
expanse or the width of the curb which could be laid by
the machine disclosed in said copending application.

It is an object of this invention to provide an improved
machine for laying combined curbs and gutters: from
a paving material, such as concrete or asphalt and, par-
ticularly, for laying broad expanses of paving material.

To this end, we have provided.a wheeled framework
having a hopper thereon into which any- suitable paving
material may be dumped and which. hopper is disposed
upon and communicates with a first pipe in which a.first
driven screw is provided for propelling the paving mix-
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ture rearwardly through said pipe and into a manifold- -

which, in turn, communicates. with a second plurality of
pipes disposzd on a lower level than the first pipe. Each
of said last-named pipes. also has a second driven screw
therein for compacting-and extruding paving material
therefrom and the rear ends of these pipes communicate
with a common open-bottomed mold’ which is open at
its rear end whereby relatively wide or expansive sections
of paving may be molded thereby. )

It is another object of this. invention to provide ap-

paratus of the character described wherein the mold is:

in the shape of a combined curb and relatively broad
gutter whereby a curb and a gutter may be formed si-
multaneously.

It is another object of this invention to provide an im-
proved metering device at the discharge end of the
first pipe for guiding predetermined’ proportions of said
paving material from the first pipe into selected  passage-
ways or chutes in said manifold; there being one of said
passageways communicating-with-each-of the second pipes,
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to thereby insure that the proper proportions of: paving: .

2

material are extruded from the second pipes to all por-
tions of the mold to prevent the occurrence of voids in
the molded paving, curbs or gutters and the like.

Some of the objects of the invention having been stated,
other objects will appear as the description proceeds,-when
taken' in connection with the accompanying drawings,, in
which—

Figure 1 is a side elevation of the improved apparatus;

Figure 2 is a top plan view of the apparatus with: parsts
broken away and parts in section; . B

Figure 3 is an enlarged front elevation of the apparatus
with the handles and a portion of the hopper broken
away; :

Figure 4 is an enlarged rear elevation of the apparatus
with. portions of the hopper and engine broken away;

Figure 5 is a side elevation looking at the opposite
side of the apparatus shown in Figure 1; :

Figure 6 is a longitudinal vertical sectional view through
the apparatus, on a reduced scale, taken substantially
along line 6—6 in Figure 3;

Figure 7 is a view similar to Figure 6 showing how
the paving material is extruded from beneath the hopper
into the manifold or distributor and extruded from- the
lower tubes into the mold to form the combination: eurb
and'gutter; :

Figure 8 is an enlarged fragmentary sectional plan view
taken substantially along line 8-—8 in Figure 5;

Figure 9 is an enlarged fragmentary vertical sectional
view taken substantially along line 9-—9'in Figure §;

Figure 10 is an enlarged transverse vertical sectional
view taken substantially along line 10—16 in Figure: 1
showing the manifold for directing the paving material
from the upper feeding means or upper extruder into:the
lower extruders or tubes;

Figure 11 is an enlarged elevation looking at the right-
hand end of Figure 7 substantially along line 11—11 and
showing the formed paving material in. cross-section;

Figure 12 is an isometric view looking at the rear end
of the apparatus, showing the formed paving material ex-
tending beyond the rear end of the mold; showing the
discharge end of the paving material feeding means, the
manifold and the lower extrusion pipes connected- to the
front end of the mold, with many of the parts being
broken away and other parts being omitted for purpoeses
of clarity. :

Referring more specifically to the drawings,. the. ap-
paratus comprises a frame broadly designated at 10-and
including upper and lower left-hand longitudinal side
frame members 11 and 12 which are secured in spaced
relation to each other by means of upright frame: mem-
bers or bars 13, 14, 15 and 16 (Figure 1), corresponding
longitudinal side frame members on the right-hand: side
of the apparatus being indicated at 11’, 12’ secured in
spaced: relationship by means of upright frame members
13', 14’, 15" and 16’ (Figure 5). The upper longitudinal
frame members 11, 11’ are joined together by cross bars
or transverse frame members 29 to 26, inclusive, and the
front upright frame members 13, 13’ have opposite ends
of upper and lower transverse frame members 27, 28 suit-
ably secured thereto (Figures 3, 6-and 7).

The front portions of the upper longitudinal frame mem-
bers 11, 11’ have the lower ends of upwardly and. for-
wardly- inclined tubular members or pipe members- 31, 31’
suitably secured thereto in which the legs of a substan-
tially U-shaped handle member 32 are adjustably secured,
as. by set screws 33. The front portion of the frame. 10
is normally supported in closely spaced relation above the
surface S over which it is moved by means of a. pair of
wheels 35, 35’ (Figures 1, 3, 5, 6, 7 and 10). rotatably
mounted on a transverse shaft or axle 36 whose opposite
ends are fixed in bars 37, 37 spaced closely above the
forward portions of the respective lower longitudinal
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frame members 12, 12’. As is the case in said copend-
ing application, the front ends of the bars 37, 37" are
pivotally connected to the respective upright frame mem-
bers 13, 13’ and each of the upright frame members 14,
14’ has an arcuate slot 40 (Figure 6) penetrated by a
bolt 41 to adjustably secure the rear ends of the bars 37,
37’ to the upright frame members 14, 14’ to thereby per-
mit regulating the elevation of the wheels 35, 35" rela-
tive to the frame 10. - The purpose of this arrangement
is to support the frame off of the surface S, if desired,
or to raise the wheels 35, 35’ off the surface S to allow
the front ends of the frame members 12, 12’ or suitable
slide bars or skids thereon, not shown, to rest on the sur-
face S to retard movement of the frame (for purposes
to be later described).

In order to raise the front ends of the frame 10 indepen-
dently of the wheels 35, 35’, to enable adjustment of the
wheels 35, 35’ and to also facilitate movement of the
apparatus from one place to another when a section of
curbing and gutter is being formed or at other times,
the front end of the frame 18 is provided with a pair of
laterally spaced vertically adjustable caster wheels 42, 427
(Figures 3 and 6) which are spaced between the ground
wheels 35, 35’ and between the front upright frame mem-
bers 13, 13’. Since the structure associated with the
caster wheel 42’ is identical to the structure associated
with the caster wheel 42, only the structure associated
with the caster wheel 42 will be described in detail and
like parts associated with the caster wheel 42’ will bear
the same reference characters with the prime notation
added.

The caster wheel 42 is suitably journaled between the
legs of an inverted substantially U-shaped caster frame
43 which is supported for rotation about a vertical axis
on the lower end of a vertically disposed shaft 44 by

“means of a suitable thrust bearing generally designated
at 45. The medial portion of shaft 44 loosely penetrates
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and is guided in the lower front transverse frame mem- '

ber 28 and its upper portion threadably penetrates the
cross bar 20 and has a suitable handle 46 cn the upper
end thereof. It is thus seen that the front end of the
frame 10 may be raised and lowered simply by rotating
the shafts 44, 44’ in the corresponding directions and the
caster frames 43, 43’ may rotate freely on the lower ends
of the respective shafts 44, 44’.

The rear end of the frame 10 is supported in prede-
termined spaced relation above the surface S by means of
a pair of laterally spaced rear wheels 56, 50’ and, since

- the sturcture associated with the rear wheel 50’ is iden-
tical to that associated with the rear wheel 50, only the
structure associated with rear wheel 56 will be described
in detail and like parts associated with rear wheel 56’
will bear the same reference characters with the prime
notation added. This structure is best shown in Figures
4,8, 9 and 11 wherein it will be observed that the rear
wheel 50 is journaled on a relatively short shaft 51 whose
opposite -ends are fixed in the lower rear corners of the
legs of an inverted substantially U-shaped bracket 52,
the front ends of said legs being suitably secured to an
upright plate 53.

Each upright plate 53, 53’ is provided with a pair of
vertically extending adjustment slots 54, each of which
is penetrated by a bolt 535 for adjustably securing the
plates 53, 53’ to the rear surface of a relatively large trans-
verse mold reinforcing plate 56. It will be observed in
Figure 9 that the bolts 55 also penetrate the correspond-
ing rear upright frame members 16, 16’ to which opposite
ends of the rear plate 56 are suitably secured. In or-
der to further assist in adjusting the rear ground wheels
50, 50’ the reduced lower ends of vertically disposed
threaded shafts 57, 57’ loosely penetrate the horizontal
upper portions of the inverted U-shaped brackets 52, 527,
respectively, and are suitably attached thereto.

The shafts 57, 57’ threadably penetrate respective plates
58, 58. The upper ends of the vertically disposed
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threaded shafts 57, 57’ have respective handles 59, 59’
thereon. By this means, the brackets 52, 52’ can be ad-
justed vertically by turning the handles 59, 59’ and shafts
57, 57’ in the desired direction to vary the displacement
between the lower. surface of the rear portion of the frame
10 and the surface S, as desired.

A suitable hopper 60 is provided for receiving the pav-
ing material and extends downwardly and is adapted to
feed the paving material to a first or upper conveying or
extruding means. The hopper 60 has an open bottom
which communicates with a first or upper pipe or tube
61, to the upper portion of which the hopper 60 is suit-
ably secured. The horizontally disposed first tube or pipe
61 is suitably secured to the central portions of the cross
bars 21, 22 and its open rear end has a substantially
rectangular tubular extension or nozzle 62 communica-
tively connected thereto which is also open at its rear
end.

Disposed within the first or upper pipe or tube 61 is a
screw conveyor 65 (Figures 6 and 7) which is fixed on a

_shaft 66 which loosely penetrates a front closure plate 67

closing the front end of the first pipe or tube 6i. The
reduced front portion of shaft 66 is journaled in a suit-
able bearing 70 fixed on the fromnt surface of plate 61
and is also journaled in a suitable bearing 71 fixed on a
bearing stand 72 suitably secured to the cross bar 20.
The reduced front portion of shaft 66 has a sprocket wheel
73 fixed thereon which is engaged by an endless sprocket
chain 74 (Figures 1, 2, 3, 6, 7 and 10) which also en-
gages a sprocket ‘wheel 75. The sprocket wheel 75 is
fixed on the front end of a horizontally disposed jack
shaft 76 journaled in bearing blocks 80, 81 suitably se-
cured to the cross bar 21 and the front portion of a plate
or platform 82, respectively.

The platform 82 is suitably secured to the upper sur-
faces of the cross bars 22, 23 and 24. The rear portion
of shaft 76 also-has sprocket wheels 84, 85 and 86 fixed

‘thereon.

It will be observed in Figure 10 that the rearmost
sprocket wheel 86 on shaft 76 is engaged by a sprocket
chain 87 which also engages a sprocket wheel 5§ fixed
on the front end of a drive shaft 91 (Figures 1, 2, 3 and
10). The shaft 21 is journaled in a pair of spaced bear-
ing blocks 92 each of which is suitably secured to the in-
ner surface of a standard or post 3. The standards or
posts 93 extend downwardly and are suitably secured to
the upper surface of the left-hand upper longitudinal
frame member 11..

The rear end of shaft 91 has a pulley 95 fixed thereon
which is engaged by an endless belt 96 (Figures 3 and 4)
which also engages a pulley 97 fixed on motor shaft 190
of a suitable motor 101, shown in the form of an internal
combustion engine, supported by the cross bars 25, 26.

Improved extrusion means and mold

The paving material is formed into a strip having a
relatively broad expanse as compared to the thickness
or height thereof by means of a plurality of laterally
spaced extrusion devices or conveying and packing de-
vices, there being three such devices employed in this
instance which are respectively broadly designated at 110,
111, 112. In this instance, due to the cross-sectional
configuration of the mold into which the paving material
is compacted or extruded, the two extrusion devices 119,
111 are disposed in substantially horizontally spaced side-
by-side alinement closely adjacent the level of the bottom
of the frame 18 and the extrusion device 112 is positicned
on a somewhat higher level than the extrusion devices
110, 111, Since all three of the extrusion devices 110,
111, 112 are substantially identical, like parts associated
with each of the extrusion devices 118, 111, 112 will bear
the same reference characters.

Each of these extrusion devices 110, 111, 2112 is con-
structed in a manner similar to the upper extrusion or
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.pavement  material- feeding. device- and comprises a-sub-
stantially- horizontally disposed pipe 113. which is open
at its.rear end and ‘in which a screw conveyor 114 is. pos1-
tioned. The upper- front portion of each of the pipes
or tubes 113 has an elongated opening 115 therein
through' which the paving material passes. into each of
the pipes- 113- from a manifeld or distributor broadly
designated: at 116, to be later described in detail. Each
screw conveyor is fixed on a corresponding shaft’ 120
which loosely penetrates a front closure plate 121 which
is common to-all of the pipes 113.

The reduced front portion of each shaft 12¢ is jour-
naled in. a’ suitable radial thrust bearing 122 and a bear-
ing.123. All of the bearings 122 are suitably secured
to the front surface of the closure plate 121 and the
two bearings 123, in' which the reduced portions of the
shafts 120 of the extrusion devices 119, 111 are mounted,
are suitably secured to a transverse lower frame member
125 whose opposite ends are suitably secured to the lower
longitudinal frame members 12, 12’ (Figures 6 and 7).
The reduced front portion of the remaining shaft 120,
associated with the extrusion device 112, has its bearing
123 fixed on a standard 126 shown in the form of an
angle plate (Figures 3, 6 and 7) and the vertical leg of
which is suitably secured to the lower transverse mem-
ber 125.

The opeén rear ends of the pipes or tubes 113 of the
extrusion devices 110, 111, 112 communicate with a mold

- broadly designated at 130 which is open at its rear end
and whose bottom is also open and which comprises a
plate: portion 131 defining the top wall of a gutter-form-
ing portion-of the mold 130 and which gutter-forming
plate 137 is curved slightly and then extends downwardly
and outwardly at a slight angle to the vertical to form
one - side-wall portion 132 which forms the outer edge
of the-gutter portion. It will be noted in Figures 4 and 12
that the top wall 131, defining the gutter portion of the
mold 130; is inclined inwardly and downwardly trans-
versely of the longitudinal axis of the frame 10 from
the wall 132 whereat it curves upwardly to form an
inner wall 133 of a curb portion of the mold 130.

It will be noted that the pipes 113 of the extrusion
devices 110, 111 communicate with the gutter-forming
portion-of the mold 130 defined by the horizontal plate
131 and the side wall 132, and the rear end of the pipe
113 of the third lower extrusion device 112 communi-
cates with- the curb-forming portion of the mold 139.
This curb-forming portion of the mold 139 also includes
an upper or top horizontally disposed wall 134 and an
‘outer- steeply inclined wall 135 whose lower edge termi-

" ndtes on substantially the same level as the lower edge
of the opp051te side wall 132. Since the uppermost por-

"tlons of the pipes 113 of the extrusion devices 110, 111

- are" disposed on a slightly higher level than the trans-

' versely ‘inclined upper wall 131 of the gutter-forming por-

tion” of the mold 138, each of the latter pipes has the

‘vfront end of an inclined pavement material guiding por-

" tion 137 suitably secured thereto which extend downwardly

- and rearwardly and are fixed to or formed integral with
the _corresponding rear portions of the top wall 131 of the
guiter-forming portion of the mold 130.

" The. front-end of the mold 130 is suitably secured fo
the rear ends of the pipes 113 of the extrusion devices
119, 111, 112 by means of a strap member 140 which is

B shap_.ed.to conform substantially to the cross-sectional con-

. figuration. of the outer surface of the mold 130, with the

exception- that it is-curved to conform substantially to

. the: shape: of the. portions of the pipes 113- of the ex-
trusion devices- 110, 111- which project above the mean
horizontal plane: of the gutter-forming top wall 131 of

- the.mold; 130.

" Opposite- ends. of the strap member 140, adjacent the
lower edges of the respective walls 132; 135 of the mold
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130, project outwardly and are suitably secured to the
conespondmg lower longitudinal frame members 12, 12°,

The lower edges of the side walls 132, 135 of the mold
130 are reinforced by suitable longitudinally extending
bars 141; 141’ (Figures 4, 8 and 12) which have the
inner ends of respective pairs of braces 142, 142’ suit-
ably secured thereto and extending outwardly therefrom
whose outer ends are suitably secured to the respective
lower longitudinally extending frame members 12, 12°,

The closure plate 121 at the front ends of the pipes
113 also serves as a support for the front ends of the pipes
113, since opposite ends of the closure plate 121 are
fixed to the upright frame members 15, 15’ (Figures 1, 5
and 10). The rear portions of the pipes 113 are sup-
ported by a transverse bar or frame member 145 (Figures
1, 4, 5, 6,7 and 12) whose opposite ends are suitably se-
cured to brackets-146, 146’ (Figures 1 and 2) depending
from- the upper longitudinal frame members 11, 11’ of
the frame 10. As best shown in Figures 4 and 12, it will
be observed that the pipe 113 of the extrusion device 112
is suitably secured to the bar 145 and each of the pipes
113 of the extrusion devices 110, 111 has the lower end
of a plate 147 suitably secured thereto whose upper end
is suitably secured to the trapsverse bar 145.

It will also be observed in Figures 11 and 12 that the
rear end of the mold 130 is supported by means of the
reinforcing plate 56 whose lower edge conforms to the
configuration of the rear portion of the mold 136, whose
upper edge is suitably secured to the cross bar 2§ hereto-
fore described, and whose opposite ends are suitably se-
cured to the upright frame members 16, 16",

Manifold and metering device

In order to direct the paving material through the open-
ings 115 in the tubes or pipes 113 of the extrusion devices
110, 111, 112 and to proportionately control the amount
of paving material directed through each of the openings
115, the improved manifold 116 and a metering device
broadly designated at 158 are provided, the detailed struc-
ture of the manifold 116 being best illustrated in Figures
1, 2, 5, 6, 10 and 12 and the metering device 158 being
best illustrated in Figures 1, 2, 5, 6 and 10. The manifold
116 is in the form of a substantially rectangular housing
including front and rear walls 151, 152 and spaced side
walls 153, 153’. The upper ends of the side walls 153,
153’ have respective upwardly and outwardly inclined
defiector plates or guide plates 154, 154’ thereon and the
upper edge of the rear wall 152 also has an upwardly
and rearwardly inclined deflector plate or guide plate 155
thereon.

It will be observed in Figures 6 and 7 that the upper
edge of the front wall 151 terminates in spaced relation
below the front portion of the extension or nozzle 62 so
the paving material is extruded through the nozzle and
fails into the housing of the manifold 116. The manifold
is provided with a plurality of passageways, chutes or
channels, there being one of these passageways for each
of the lower tubes 113 of the extrusion devices 119, 111,
112 and which are indicated at 156, 157, 158, respectively.

The side walls 153, 153’ of the manifold 116 form the
outer walls of the respective chutes 156, 158 and the
inner walls of the chutes or passageways 156, 158 are
defined by downwardly diverging plates or wall members
160, 161. Opposite sides of the chute or passageway
157 are defined by spaced downwardly diverging plates
or wall members 162, 163. It will be observed in Figures
10 and 12 that the lower edges of the outer side walls 153,
153’ terminate flush with opposite side walls of the corre-
sponding openings 115 in the tubes 113 of the respective
extrusion devices 119, 112, and the lower edges of the
plates 160, 161 terminate substantially flush with the
inner walls of the latter openings.

The lower edges of the plates 162, 163 terminate flush
with ‘opposite side walls of the opening 115 in the tube
143 of the center extrusion device 1%, The upper edges
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of the plates 160, 162, 163, 161 terminate in spaced rela-
tion to each other and in spaced relationship below the
upper edge of the front wall 151 and the space between
the upper edges of plates 160, 162 is closed by a for-
wardly and rearwardly extending bar 164 while the space
between the upper ends of ‘the plates 161, 163 is closed
by a forwardly and rearwardly extending bar 165.

The opposite ends of the bars 164, 165 are suitably
secured to the front and rear walls 151, 152 and it will be
noted that the lower edges of the front and rear walls are
disposed on substantially the same horizontal plane as the
lower edges of the plates 160, 162, 163 and conform sub-
stantially to the corresponding curved portions of the tubes
113 of the extrusion devices 11§, 111, 112,

It will be cbserved in Figures 10 and 12 that the rear 1

end of the extension or nozzle 62 of the first extrusion
tube 61 is substantially rectangular and is supported be-
tween -a pair of vertically disposed frame members 1790,
17¢’ which are also parts of the improved metering or
paving material control device 150 and whose upper
medial pertions are connected to opposite ends of a trans-
verse plate or frame member 171 to which the upper wall
of the rear rectangular portion of the nozzle 62 is suitably
secured. The lower eads of the vertically disposed frame
members 170, 179’ are suitably secured to the upper sur-
face of the plate or platform 82 heretofore described.

Mounted for lateral relative adjustment at the mouth
or rear end cf the nozzle 62 is a deflecting means shown in
the form of a pair of vertically disposed metering plates
172, 172" whose lower ends terminate in slightly spaced
relationship above the bars 164, 165 where they preferably
flare outwardly as best shown in Figure 10. It will be
observed in Figure 2 that these metering plates 172, 172’
also extend rearwardly in diverging relationship from ad-
jacent the mouth or discharge end of the nozzie 62. The
metering plates 172, 172’ are each supported for lateral
adjusiment by means of forwardly projecting portions 174,
174’ on the upper ends thereof which portions 174, 174’
overlie the transverse frame member 171 and the portions
174, 174 ¢f the respective metering plates 172, 172’ each
has a pair of spaced tubes 176 (Figure 10) fixed therein
and these tubes 176 are mounted for sliding movement on
gride rods 177, there being two of the guide rods: 177
whose opposite ends are suitably secured in.the upper
porticns of the uk,rrnt frame members 170, 17¢".

It will be observed in Figure 10 that the forwardly pro-
jecting portions 174, 174" on the respective metering plates
172, 172’ are threadably penetrated by respective threaded
shafts or adjustment screws 188, 188", which shafts also
threadably penetrate nuts 181, 181"
distal surfaces of the portions 174, 174’ of the metering
plates 172, 172’. The shafis 189, 180’ extend outwardly,
are journaled in the upper portions of the respective up-
right frame members 178, 178" and have respective handles
182, 182’ fixed thereon, the thickened central portions of
which engage the distal surfaces of the upright frame
members 170, 170’ to prevent inward movement of the
screws 189, 18¢’. Outward movement of the screws 182,
180’ is prevented by means of respective ccllars 183, 183’
which slidably and rotatably engage the proximal surfaces
of the upright frame members 178, 17¢".

The screws 114 are driven by means of sprocket wheels
198, 191, 192 (Figure 3) mounted on the reduced por-
tions of the shafts 129 of the respective exirusion devices
110, 111, 112. It will be observed in Figures 1, 3, 5, 6
and 7 that the sprocket wheels 84, 190 and 152 are en-
gaged by a common endless sprocket chain 194 and the
sprocket wheels 85, 181 are engaged by an endless sprocket
chain ¥85. It is thus seen that the motor 101 simultane-
ously imparts rotation to the four screws 65 and 114.

It is thus seen that, in operation, paving material, such
as concrete or asphaltic material of the proper consistency,
is dumped into the hopper 6 and, assuming the motor
101 is running, the conveyor screw 65 then feeds the pav-
ing material through the extension or nozzle 62. As it

suitably secured to the !
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- passes out of the open rear end of the nozzlé 62, the pav-

ing material is directed into the three chutes or passage-

- ways 156, 157, 158 of the manifold 116 by the metering
“plates 172, 172’, the position of these plates being adjusted

by the screws 180, 180’ to insure that the proper amounts
of paving material are directed into the chutes or passage-
ways 156, 157, 158 of the manifold 116 to correspond to
the cross- secnonal area of the interior of the mold 130
which must be supplied by the tubes 113 of the correspond-
ing extrusion devices 110, 111, 112,

In oiher words, if the amount of material directed into
any one of the passageways 156, 157, 158 is insufficient to
prevent the occurrence of voids in the paving, the metering

" plates. 172, 172’ may be correspondingly. adjusted relative

to each other and relative to.the manifold 116 to thereby

_increase the amount of paving material directed into the

corresponding chute or passageway. For example, if
there is an insufficient amount of paving material being
directed into the tube 113 of the first lower extrusion de-
vice 110, while the amounts being directed into the other
two tubes 113 are proportionately correct, the two meter-
ing plates 172, 172’ are then adjusted from left to right in
Figure 10 or away from the chute or passageway 156 and
the space between the plates 172, 172’ is also reduced
proportionately to thereby permit a proportionately great-
er amount of paving material to pass into passageway 156
while slightly lesser amounts of the paving material are

- directed into the chutes or passageways 157, 158. On

the other hand, if the amount of paving material being
fed into the two passageways or chutes 156, 157 is insuffi-
cient to prevent the occurrence of voids in the paving, both
of the metering plates 172, 172’ may be adjusted from left
to right in Figure 10 to proportionately increase the
amount of material fed into the passageways 156, 157
while proportionately decreasing the amount of material
fed into.the passageway 158. If the amount of material
fed into the passageways 156, 158 is insufficient {c prevent
the occurrence of voids in the paving, the metering plates
172, 172" may then be adjusted inwardly toward each other
to again proportionately decrease the amount of material
fed into the centermost passageway 157 while proportion-
ately increasing the amount of material fed into the pas-
sageways 156, 158.

It is thus seen that accurately predetermined amounts of
paving material are metered into the tubes 113 of the
lower extrusion devices 11€, 111, 112 and the screws 114
then extrude and pack the paving material in the mold
139 and upon the surface S and, due to the pressure ex-
erted on the paving material by the screw conveyors 114
of the extrusion devices 119, 111, 112, the entire apparatus
is moved forwardly at a rate of travel directly proportion-

_ al to the amount of paving material forced into the mold

60

70

75

139. = Also, since the paving material is metered to each
of the extrusion devices 110, 111, 112 it'is apparent that
various irregular shapes of molds may be provided, since
proportionately greater amounts of paving material may
be directed to those portions of the mold having greater
cross-sectional areas therein than is directed to the extru-
sion devices associated with portions of the mold having
relatively lesser cross-sectional areas.

If so desired, a mold of proportionately lesser width
than the mold 130 may be used. That is, the gutter-
portion-top wall 131 may be of lesser width than that
shown in Figures 11 and 12 so the side wall 132 would
then extend downwardly therefrom at a point between
the two extrusion devices 118, 111. In this instance, a
suitable plate may be used for closing the upper end of
the passageway 156 and the metering plate 172 adjusted
to where its inner surface is substantially flush with inner
surface of the left-hand wall (Figure 10) of the rectangular
tubular extension or nozzle 62 of the upper extrusion de-
vice, whereupon the paving material will then be directed
into the passageways 157, 158 and the pipes 113- of the
two lower extrusion devices 111,112 only.
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it often happens that the present appatatus is used to
form combined curbs and gutters on-an unpaved surface
or, in other words, directly on the ground. In this in-
stance; suitable tracks such as are indicated at 190, 190’
in Figure 11 and which are preferably in the form of angle
bars, may be suitably secured to the ground, such as by
_pins 191, 191’ in straight parallel spaced relationship so
the uprising portions thereof may engage the outer sur-
faces of the lower longitudinal frame member 12, 12 to
guide the apparatus as it is propelled over the surface S
by the means heretofore described. The rear wheels 59,
50" could then ride upon the horizontal portions of the
angle bars 199; 190",  Also, the front wheels 35, 35 could
be raised from the ground so the caster wheels 42, 42
would then support the weight of the front end of the
apparatus to facilitate turning the apparatus slightly, if
necessary, and wherein the handle 32 could also be used

for this purpose.
1t is thus seen that we have provided an improved pav-
ing machine or apparatus having first means for feeding
paving material past an improved metering device which
metering device may be adjusted to accurately determine
the amount of paving material directed from the common

source into a plurality of lower extrusion devices whose .

‘rear ends are connected to a cOmmoOI Open bottomed
mold having an open rear end to thereby insure that proper
amounts of paving material are directed to all portions of

“the mold to prevent the occurrence of voids in the strip

of ‘paving or combination gutter and curbing thus formed “30

and wherein the entire apparatus is advanced at a rate of

travel directly proportional to the amount of paving mate-

rial forced into the mold due to the pressure exerted on
“the paving material by the extrusion devices.

in the drawings and specification there has been set .

forth a preferred embodiment of the invention and al-
though- specific terms are employed, they are used’in‘a
"generic and- descriptive sense only and not for purposes
of limitation, the scope of the invention being defined ‘in
the claims. '

We claim: . ) L
1. In an apparatus for forming relatively broad’ strips

from paving material, such as concrete, asphaltic material
and the like, on 2 surface, said apparatus having a frame

movable longitudinally upon said surface, a longitudinally :-

extending mold carried by said frame and being open at
its rear end and having side walls extending downwardly
into close proximity. to said surface, said apparatus also
having means for feeding paving material to a point ad-
jacent and above the level of the front end of said mold;
the combination of a plurality of extrusion devices spaced
below said point and having their rear ends communi-
cating with the front end of said mold, said extrusion
devices being arranged in substantially side-by-side rela-
tionship, communicative means between the discharge end
of the feeding means and each of said extrusion devices,
and laterally adjustable deflecting means adjacent the dis-
charge end of the feeding means for directing predeter-
mined amounts of the paving material fed therethrough
into each of the extrusion devices simultaneously.

2. A structure according to claim 1 wherein said com-
municative means includes an open topped housing pro-
vided with a row of vertically extending passageways
therein whose lower ends communicate one with each

extrusion device, said laterally adjustable deflecting means 55

comprising at least two spaced substantially vertically dis-
posed plates having their lower ends disposed closely ad-
jacent the open upper ends of said passageways.

3. A structure according to claim 2 wherein said plates

are adjustable relative to the row of passageways and

relative to each other.

4. In an apparatus for forming relatively broad strips of
paving material, such as curbs and gutters and the like, on
a surface, said apparatus having a frame provided with a
hopper thereon into which paving material is adapted to,
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be placed, a substantially horizontally disposed pipe dis-

posed below said hopper and being closed at ome end
thereof and open at its other ead, said pipe communicating
intermediate its ends with the lower end of said hopper,
means for extruding the paving material from the open
dicharge end of said pipe, a mold open ai both ends and
spaced substantially below the level of said pipe and

‘having side walls extending downwardly into close prox-

imity to said surface, said mold being carried by and ex-
tending longitudinally of said frame; the combination of
a plurality of laterally spaced tubular extrusion devices
carried by said frame and having open rear ends com-

‘municating with the open front end of said mold, a

housing disposed above the extrusion devices and having
its upper end terminating substantially on the same. level
as the lower portion of said pipe and also having iis
upper end disposed adjacent the open discharge end. of
said pipe, said housing having a plurality of vertically
extending open-topped passageways therein, there being
one of said passageways communicating with each of said
tubular extrusion: devices, and laterally adjustable. de-
flecting means disposed adjacent the discharge end. of
said pipe and above the upper ends of said passageways
in said. housing for proportionately metering predeter-

~mined amounts- of paving material discharged from:the

pipe into each of said passageways simultaneously.

5. Apparatus for forming relatively broad. strips of
paving material, such as curbs and gutters and the like,
on a surface, comprising a frame having a hopper thereon
into which paving material is adapted to be placed, a
horizontally disposed pipe disposed below the hopper and
communicating intermediate its ends with the lower end
of said hopper, one end of said pipe being closed and
the other end being open, a plurality of laterally: spaced
horizontally dispesed second pipes spaced substantially be-
low the first pipe and extending rearwardly from the
open end of the first pipe, said second pipes being closed
at their front ends and open at their rear ends, an elon-
gated mold secured to and extending longitudinally of‘said
frame and being open at both ends and having side walls
extending downwardly into close proximity to the sur-
face which supports the frame and having its front-end
connected to the open rear ends of said second pipes, a

~first screw conveyor in the first pipe to-force ‘paving ma-
45

t'e'rial from the hopper out of the rear end-of the-first
pipe, a second screw conveyor in each of said second
pipes, means for 'driving the second screw comveyors' to

~force paving material from the second pipes into the

mold: and,. due to the pressure exerted' on' the- paving
material by the second screw conveyors, to move the
apparatus forwardly at a rate of travel directly propor-
tional to the amount of paving material forced into the
mold, a manifold positioned between the first pipe and
the second pipes and having a plurality of vertically ex-
tending passageways therein whose lower ends communi-
cate with intermediate portions of the respective second
pipes an(.l whose upper ends are open, a metering device
communicating with the rear open end of said first pipe
and comprising a plurality of substantially vertically dis-
posed relatively adjustable metering plates whose lower
ends_terminate immediately above the passageways in said
manifold whereby the amount of paving material directed
from the first pipe into the second pipes may accurately
be determined by relative adjustment of said metering
plates for directing the paving material into said passage~
ways proportionally.

6. 11} an apparatus for forming relatively broad strips
of paving material, such as curbs and gutters and the like,
on a surface, said apparatus having a frame provided with
a hopper thereon into which paving material is adapted to
be placed, a substantially horizontally disposed pipe dis-
posed below said hopper and being closed at one end
.thereof and open at its other end, said pipe communicat-
ing intermediate its ends with the lower end of said hopper,
means for exiruding the paving material from the open
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discharge end of said pipe, a mold open at both ends and
spaced substantially below the level of said pipe and hav-
ing side walls extending downwardly into close proximity
to said surface, said mold being carried by said frame and

extending longitudinally of said frame; the combination -

of a plurality of laterally spaced tubular extrusicn devices
carried by said frame and having open rear ends com-
municating with the open front end of said mold, a hous-
ing disposed above the extrusion devices and having its
upper end terminating substantially on the same level as
the lower portion of said pipe and also having its upper
end disposed adjacent the open discharge end of said pipe,
said housing having a row of vertically extending passage-
ways therein whose walls are substantially rectanguolar in
plan, there being one of said passageways communicat-
ing with each of said tubular extrusion devices, a metering
device disposed adjacent the discharge end of said pipe and
above the upper ends of the walls of said passageways
for proportionately metering predetermined amounts of
paving material discharged from the pipe into each of said
passageways simultanecusly, said metering device com-
prising at least two spaced substantially parallel upright
plates having corresponding end edges movable in close
proximity to said pipe, and means for relatively adjust-
ing said plates above and longitudinally of said row of
passageways.

7. In a paving apparatus for forming strips of paving
material, sach as curbs and the Iike, on a surface, said
apparatus having a frame provided with a hopper thereon
for receiving paving material, means for feeding said pav-
ing material from the hopper to a position adjacent.one
side of said hopper, a mold spaced from the vertical plane
of the discharge end of said feeding means and being
secured to and extending longitudinally of said frame and

. being open at its front and rear ends and having side walls

extending downwardly into close proximity to the surface -

which supports said-frame, and said mold being disposed
on a substantially lower Isvel than the level of the dis-
charge end of said feeding means; improved means for uni-
formly feeding paving material under pressure into the
front end of said mold comprising a plurality of laterally
spaced substantially herizontally disposed extrusion de-
vices, each -of said extrusion devices comprising a tube
having a screw conveyor therein and being supported by
said frame, a manifold disposed above said tubes and hav-
ing a plurality of passageways therein open at their upper
ends and communicating at their lower ends with the in-
terior of the medial portions of the tubes, there being one
of said passageways for each tube, said feeding means hav-
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ing a tubular discharge nozzle of substantially rectangular
cross-sectional configuration thereon terminating closely

.adjacent and above the level of -the corresponding side

of said manifold, a metering device comprising a plurality
of laterally adjustable substantially vertically. disposed
metiering plates disposed closely adjacent the discharge
end of said rectangular tube and having their lower ends

terminating closely adjacent and above the upper limits of

the passageways in said manifold whereby, as the feeding
means feeds the paving material through the rectangular
tubular member, the metering plates direct predeter-
mined proportional amounts of paving material into each
of said passageways and into each of the corresponding

‘tubes of the extrusion devices therebeneath, and means

for -driving the screw conveyors of the extrusion devices
to force paving material therefrom into the mold un-
der pressure to pack the paving material into the mold and,
due to the pressure exerted on the paving material by
the screw conveyors, to move the apparatus forwardly at
a rate of travel directly proportional to the amount of
paving material forced into the mold.

8. In an apparatus for forming relatively broad strips
from paving material, such .as concrete, asphaltic ma-
terial and the like, on a surface, said apparatus having a
frame movable longitudinally upon said surface, a longi-
tudinally extending mold carried by said frame and being
open at its rear end and having side walls extending down-
wardly into -close proximity to said surface, said appa-
ratus. also having means for feeding paving material to a

point adjacent and above the level of the front end of said

mold; the combination of a plurality of extrusion devices
spaced below said point and having their rear ends com-
municating with the front end of said mold, said extrusion
devices being arranged in substantially side-by-side rela-
tionship, and laterally adjustable deflecting means adjacent
the discharge end of the feeding means comprising at least
two spaced substantially vertically disposed plates adjust-
able relative to each other and laterally adjustable relative
to the discharge end of the feeding means for directing
predetermined amounts of the paving material fed there-
through into each of the extrusion devices simultaneously.
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