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Th1s invention: relates to concrete pavements
‘and road paving machines and; more particu-
larly, has reference to novel-and improved means,
characterized ¢hiefly by a mobile track-supported
road ‘paving machine and special -devices and
automatic ‘facilities suspended from said  ma-

(ClL. 94-—45)

o

‘ 2

is noticeably crooked. Secondly, the drag is not
completely enclosed to keep concrete from inter-
fering with its opera,ﬁion and the design is such
that it tears up.the concrete so noticeably that

‘when the conerete is being re-worked around the

. filler joint behind the machine, the joint ma-

chine; whereby to . permit - central longitudinal -

channeling ‘of poured concrete, before it sets, in
a ‘manner to provide“a uniform stralght away
groove stich as may be ‘successfully used, sub-
sequently, in making an-acceptable contraction
joint;: -The generally accepted practice in con-

10

structing a longitudinal contraction joint groove -

invokes the use of steel’ inserts; of suitable short
lengths, and these are fed into the paving by
hand. “Due to. displacement, as the steel forms
are inserted the concrete in and around the area
of: the potential groove is rough and distortéd,
obviously, and it has been and still'is the practice
\-to'restore and- finish the displaced conecrete using
" hand tools and implements.
forms or strips-are solid and are placed in abut-
ting end to end relation while other designs.are
of 4 -so-called. channel-type with suitable hook
“or'latch means at the opposite-eénds to hold the
respective ends ‘of  adjacent forms -together.
These channel-type forms or strips are placed m
the concrete up-side-down.

The proper formation and installation of Jomts

in'iconerete is-indeed a major problem -in‘con-

crete paving endeavors Particularly is this true
in-so far as it involveseenter -line longitudinal
Jomts “There are in use some machines  that
have beén tried; more- or: less unsucecessfully, to

properly install longitudinal contraction joints-

-and as a step in' achieving -wanted ends a device
generally referred to as a drag is attached to
the' movable -conveyance or: carriage - and ‘is
dragged through the concrete to fashion a groove.
It ‘has been -the idea of users of this practice
that by the use of a drag they could hold the
concrete open and then feed into the opening or

trench a’ premolded filler -joint - and sxmply let

‘the, ﬁmshmg cover ‘it .up, behind the machine,
and smooth concrete over it in that the intended
“result would be scceptable. The’ ﬁller, whichis
fiéxible; ‘would cause & plane of weakness, the

Some of the steel”
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concrete ‘would break dlong the hne of the ﬁller' :

and that was what it was presumed the mdustry
“wanted, . Actually, however, here-is ‘what ' hap-
pened and still happens where the stated machine
and  procedure. is used. In ‘the first’ place,
present -day users do not have a machine that can
possﬂoly hold the drag straight in the center. of
- the ‘Toad and 50 “consequently the ﬁmshed 11ne

50

66

terial is broken up, finishes under the concrete,
sometimes one inch under the surface and is not
left "standing perpendicularly. 'So” consequently

Inost local and State authorities have ruled out,

th1s mode of joint construction.

The present invention comprehends the adop-
tion and use of a special  road paving machine
which serves as a carriage for:a plurahty of -

“properly dévised and ‘arranged devices which °

function in proper sequential order to solve.some
of the problems heretofore met in a hlghly satls-
factory-and acceptable manner.

Briefly and somewhat broadly construed, one
phase-of ‘the instant invention has to do with a
road paving machine which incorporates therein
an -automatically "steered -carriage  and which
constitutes an ideal and practical conveyance for
the attachments -and appliances which, collec= .
tively ‘considered; ‘go to make-up the ‘essential
phasés-of theé present - invention. ‘

Before touching upon the automatically steer-
able. carriage version”of ‘the invention, I would:
prefer-to introduce'important achievements, re-

‘gardless ~of -the -type ‘of road paving machine

used, by stating that it 'is-an outstanding objec-
tive here to provide a mobile support in the form
of machine which travels on tracks and. which
spans’ the ‘concreté’-paving and which carries
means for channeling the concrete and keeping

the channel open and further includes a supply

-of flexible-filler material, in strip form, which is

both a filler and a form’and which is reeled from
the source of supply on the machine and auto-
matically ‘laid ‘or -installed in the channel or .
groove which has-been formed. - More specifical-
ly, novelty ‘is predicated upon the stated mobile

.machine  or-support having -the -aforementioned

facilities -wherein the channelmg means' is char- ..
acterized by a‘longitudinally elongated shoe, the
latter being provided at its forward or-advancing-
end with a perpendicularly positioned -vertically
reciprocating knife or cutter which plows infe :

“and initiates the opening of the channel; the shoe .

‘then functioning "as’'a follower, as well as 3
travelling form, and serving-to hold the channel
open and, in-addition providing a ways and means
whereby the flexible strip, the relatively station-
ary channel-former, is laid into the groove until -,
the concrete hardens suﬁimenﬂy and ‘is: then ‘
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yanked- and removed from the groove, leaving
the finished groove for completion. of the afore-
mentioned longitudinal contraction joint.

A further object has to do with the adoption
and use of a plurality of complemental and
companion tools all intimately associated and
interdependently coordinated -with the shoe
means so that while- the groove. is-being formed,
the displaced concrete along:the edges and ad-
jacent regions is restored to requisite shape and
smoothness.

Enlarging upon the previous object, means 1s‘k
provided, for example, which:-immediately trails.-

the penetrating point of the vertically reciprocat~
ing knife, said means serving to tamp and pack
dislodged stones and aggregate.
addition to the ingenious tamping and restoring
tools I provide, on each side of the shoe, forwardly
diverging trowels, these being rapidly recipro-
cated by suitable powering-means and serving to
perform a further step in reconditioning, the con-
crete and following, progressively behind these
trowels aré further rec1procat1ng floats to. further
finish the surface.

A still further object of the 1nvent1on is. to pro-
vide. grooving means for'eéoncrete paving, means
whereby a flexible form.is automatically- 1aid. in
the groove as scon as.-same is in shape therefor,

there being, -in addition, the stafed tamping,

trowel and float tools Or mieans and, at the rear
end of the shoe there-being right-angularly dis-
posed. elongated floats which put the final and
finishing touches on the surfacés. from. the. middle:
toward: the margins of the.paving whereby to
-automatically and satisfactorily handle the en-
tire job from beginning to.end and.to achieve the.
wanted ends with requisite-speed and.in keeping
with present-day requ1rements of rapid produc-
tion. results.

As an introductory portion; of. my descrlptmn
T deem. it advisable.to again. refer-to the fact that.
‘the grooving and: ﬁex1ble form -installation. de-
vices and.facilities.are preferably used.in connec-
tion with. an automatically: steerable. carriage.
Briefly, the automatlcally steerable carriage has:
to do with a horizontal framework which trans-

versely spans the roadway and which is: adapted
to- run-at right angles 1o the long1tud1nal center
of -said: roadway, the. same. being: supported: on

tracks, forming portions of the marginal concrete-

forms - usually- used, by sultabl rack: wheels, the

track wheels being. parts of: d1r1g1b1e trucks and:

means being provided for delivering, power. from
a prime mover on the framework to the wheels:
to-attain the desired. traction, . and: additional
means being provided. whereby-one of the:trucks:
develops the energy necessary-in operating. differ-
7 ential and speed.change means in.order that beth

trucks will be correctly related to- the -frame.
structure and the entire carriage caused to-prop-
erly stay on the tracks regardless of variance in

elevation of the respective: track rails,. inelina-

tions up.or down, or curves. causing the tracks. to
deliver the earriage: around: corners and the like.

Numerous other objects; features and advan-
tages will become more readily apparent from the

following description. and. the: accompanymg il-

: lustlamve drawings.’
In the: drawmgs whereln like numerals are

‘employed. to designate: like parts.throughout the

views:
Figure. 1 is a. fragmentary perspectlve view
showing the. stated automatwally steerable car~

riage and showing, in:a: general way, some of the:

fessen‘mal aspects and. structural features -consti~

Then,, and i

-

4
tuting the prinecipal contrlbumons of the present‘
invention;

Figure 2 is a central transverse vertical section
through the structure shown in Figure 1, or what
may be described as a view of Figure 1 observing

-same in a direction from left to right;

Figure 3 is a horizontal section on the plane of
the horizontal line-83—3 of Figure 2; lookmg in the
direction: of the arrows;:

Figure 4 is a vertical sectional VleW, of a frag-

. mentary type, taken on the plane of the line 4—4

of Pigure 2, looking in the direction of the arrows

. and showing the grooving shoe means embedded

or sunk in-the concrete paving;
Figure 5 is 8 view like Figure 4 but showing

‘elevating means adjusted to elevate the shoe

means, above the concrete surface;

Figure 6 is a fragmentary elevational detail
view: showing a pinion adjusting lever and retain-
ing grips carried thereby;

Figure 7 is. also. a. fragmentary sectional and
elevational. view on.a slightly enlarged. seale dé-
tailing.the forward end portion of the shoe means.
and. reeiprocable: concrete breaking, slicing. and.
pxlotm cutter;

Figure 8 is a fragmentary lonc1tud1na1 sec-
tional view on the line- 8—8§. of Figure 3, looking.
in- the: direction. of the arYOws;, )

Figure. 9 is-a. fragmentary view.in sectlon and
elevation:taken:transversely: through.the machine
and serving, to-illustrate. certaln means-for lifting,

and; lowering: the rear end portlon of. the shoe_ .

means; -
Figure:10-is-an- elevatmnal v1ew of a. fragmem

- tary type showing-the aforementioned: trowel and.

float which trails behind: said-trowel and-eomple-
ments the functioning of the latter;. -

Figure 11 is an, enlarged fragmentary view. of a.
diagrammatic: charaeter which is: employed. to

- illustrate. the mode- of operatmn of: one. of the

V-tamps;:
Figure 12.is-am, enlarged sectional. view on. the.
line- 12142 of Figure:3; and :
Figure: 13 is- an; enlarged: cross: section on the

- line: 13:13- of- Bigure. 2, looklng in. the direction

of: thee: arrows,:

Reference: is had: first- ta~ Figure: 1 AS. pre~
viously stated, it is not absolutely: essential that:
the:present; invention: be-restricted to.use in con- -

. neetion: with: an- automatically steerable ‘carriage

sueh:asiis:briefly-disclosed in.Patent. No. 2,556,503,
granted:to:me on June 18, 1951. = However, it has.
been found: that - when the attachments. are used
on. g carriage: as- shown-and. described. in< the
stated: patent, the. work: is.correct- and. the fin-

ished. job. is- fa the-utmost. i satisfaction. to all.

concerned. - The mere fact. that:- I. have shown a.
fragmentary perspective portion. of the afore-
mentioned automatmally steered carriage does

.. not-necessitate, I’ beheve, a deseription of all* of:

the-minute and various.details théreof: It seems

. best,.to the-interest.of the present application to
_ visualize. the machine, in. a. unitary sense, as a
framework which spans the paving and. which-is:
.charactenzed by. suitable parts. which go. to make

up- said framework and which has ‘nreans at the
transverse -ends. of the framework including
wheels 16, which. ride omr. spaced parallel tracks

IT (Qne »track being shown), this being one of

in the regular forins used’ in concrete

" paving ‘and road construction work. On the

framework or machihe g suitable prime mover or
motor’ 18, is provided and:this serves to. impart
motion to the various parts const1tut1ng the

s motlon transm1ss1on gearmg' on sa1d machme, :
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but here.again, the prime-mover is susceptible of -

being any. source of power which -would be suffi-

cient to.supply. the power wanted to move the ;
Varlous devices which.go to make up the present :

invention.

Since.the shoe means or assembly 1s an essen-
tial aspect of the instant invention, it seems best,
perhaps, to refer to same as-a starting point.. The
shoe, . as a. unitary device, is preferably longitudi-
nally ‘elongated and in practice .may. embody. a
. honzonta,l ‘T~-iron including o vertical web por-

6 |
slides up-and down.in g fixed sleeve 4{:cor tube.
which is welded or otherwise secured to the ma-:

" chine framework as shown, for example; in. Fig=

10

tion .18 and a horizontal flange 20. A channel-:

shaped: sheath of 'sheet material or the like 21,
substantla,lly encloses the .web and:provides. an
appropriate partially hollow runner,
posite shoe, thus constructed, not only rides along
in. the ploughed groove - in the concrete .and
spreads and holds the same open, but also func-
tmns as Teeding and laying means which installs
or: lays.. the flexible strip .or so- -called . flexible
form 22 in said groove.

Teall attentlon at this time to the flexible strip,
of .rubber . or appropriate’ composnuon matenal
which is used as.the groove filler and consé-
quently as the former or temporary ‘‘form” for
the groove. - So far as I hayve béen.ableto ascer-

The com-

15

20

25

tain, only rigid metal or equlvalent forms. have'”

. been used in longltudlnal Srooves.

At the advancing -or forward end of the shoe, -
I provide a vertical or perpendicular reciproca- .

tory .cutting knife or "blade 23 and this pilots
along in advance of the shoe and chops up and
-down in.the concrete to mma,lly part same and
to. facilitate the step of nosing. or- piloting the
-forward end ‘of the shoe into the thiis partly
opened groove.

The knife 23 is a suitably con-

30

35

: structed flat blade whose upper portion rides up .

and down in ‘a U-shaped guide 24 having end
portions 25 laterally turned and fastened to ad:=

justable collars 26 on’ the frame bar 27.of the

automatically- steered carriage ‘or machine. A
complemental: U-bracket 28 is provided for the
intermediate portion of. the knife and ‘this has
end - portions laterally ~directed as at 29 and
adjustably holted or fastened at '30 to @ slotted
plate 31 (Figure 1) carried by a.fixed angle bar

.32 (see Figure 2). suitably suspended from the’

machine frame. “The numeral 33 de51gnates a

fixed .vertical channel clip in whlch one. edger'
portion of the blade slides up:and down Tt will

he noted in Figure 8 that the lower end portion
of the blade is appropriately eurved as ‘at 34 and
that the rear vertical edge rides up and down’in
contact w1th the: web portlon 19 of ‘said shoe.
- The flange 20 ‘and web (9. are formed at. corre-
sponding ends with a vertical groove 35 in which

“'the blade operatés and the blade is provided at

its bottom with' assembhng «cleats: or plates 36
bolted of fastened in place on the blade at 371,
" sdid cleats also embracing and slidably contacting
the nose or forward end portion of the sheath
portion of said shoe. The idea here is to permit
the parts: to have relative movement and to be

sure that. they coordinate their functions with

. ‘stability -and " requisite certainty. Briefly, how=
ever, any- suitable means. is prov1ded for verti-
cally sliding the blade from the frame structure

and coordinating the lower curvate end with the.
nose.portion of the shoe to .enter the concrete and

to start: the formatlon of the groove and to per-
mit .the .shoe to follow. -through “and hold the
groove -open. . The upper end of the blade is sus-
.. pended. from a coiled-spring- (PFigure 1) 38.con-

“nected with - a ‘bolt. or:the like .39 to suitable
" means-on:the upper- end of a rod 40, - This rod

40

ure 8. The lower end of the rod is.provided: with ;

a fork. bracket 42 which has  its. ear portions

-apertured and connected with a horizontal pin'or

axle 43 mounted at its ceriter in a suitable frans-
verse bearing 44 atop the flange 29 of said shoe. -

.Before further: discussing -the: function of ‘the .
extending end portions of the pin or axle 43, I. -

refer again to the upper end portion of the cutter
blade or knife. Specifically, I make reference to
a toothed rack bar 45 which:is attached to and -
movable with the rod 40. A pinion 46 meshes
with the rack teeth and said pinion -is, suitably
mounted on the sleeve 41 as.shown in Figures 4
and 5, at point 47. The pinion is-operated by a
lever 48 and said lever is adjustable on a part
circular holding rod 49, More specifically, the
means here shown comprises plates 59 slidable
on the lever as at 51, there being a pair of hand
grips-52 on opposite sides of the lever and said
hand -grips being pressed apart by spring means
53. The levers are pivoted between the plates as
at.54.  Referring at this point to. Figure 6, it will.’
be-seen that the hand grips which are spring- .
pressed apart are provided with plate-like jaws
55 having notched friction grips §8. releasably
engageable with the holding rod 49.. 'With this

-arrangement the lever and latches which: control

the pinion serve, through the instrumentality of
the pinion and rack, to raise and-lower the rod:
40. Since the rod is hingedly connected at-its
lower end to the forward end portion of the shoe, "
it is obvious that the shoe is -also thus elevated
and lowered.. For instance, the shoe is shown
down and embedded in Figure 4 and is shown ele-
vated in Figure 5, and the rack and pinion means
just described is employed to accomphsh th1s‘
hoisting result.

Complemental means is employed for mechani-

" eally ‘and. independently hoisting or lifting and

50

b5

60

85

70

‘nected thereto.

63.

‘trolled from the front.of the machine.

lowerlng the rear or trailing end portion of the
shoe.  In this. connection, I first call attentlon.v
to Figure 12 wherein: it will be. seen .that a U-
shaped bracket 51 is secured. to.ths ﬁange 28 .
of ‘the T-iron in said shoe ‘and this is pro-.
vided  with a Hinging and’ assemblmg bolt 88
and the lower ends of liffing links §9 are con&:
In addition a post or rod 60 is
hingedly ‘connected at its lower ‘end between the -
corresponding ends of the links §9. A horizontal
rocker shaft 61 is mounted for oscillation in
brackets 62 (see Figure 1) carried by the frame
structure and cooperable with the frame member
The rocker shaft is provided ‘with Tocker
arms’ 64 which are plvotally connected to-the
upper ends of the links §9 so that when the shaft
is rocked the links and rocker arms serve to lift
and lower the rear end of the shoe and the asso-
ciated parts.” The latter include not only the
rod 60 but a guide tube or sleeve 85 (see Flgure ’
2) which is.mounted betweeil angle irons or. the
like 66 fixedly secured, in any approprlate man='
ner, in'place. ‘'These parts are sufﬁmenvly fiexible

“to enable same to automatmally angle themselves

to accommodate the rise and fall of. the “rear .
or. terminal-end portion of the .shoe means

I call attention to Flgure 9,- wherem it w111 :
be seen that the rocker shaft. 61 is remote con-
To" this
end, the rocker shaft is provided with a curvate

““rocker arm 87 to which a push-pull:link &8 is°

75

connected, This link, in turn, is .controiled by
the. screw-threaded sleeve portlon 69 of a turn-j
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buckle 70. The: screw of: the turnbuckle: is: de-+
neted 4t T and is moutited for rfotation in a-
bearing 12: carried by a- suitdbly -fixed: bracket
13, The screw is turiied by haiid erank ¥ having-

a- Kandle 15 and said hand crank..is locked
against movemeiit by a latch 16 HaviAg an oper-
ating handle 1T (see Figure 1). Thu$ by catch-

ing" Hold of the crank after it is reléedsed and -
turning it, the turnbuckle sud push-pull link-
‘167
-shaft arid the rocker shaft, in. turn; thfough the -

Imeans COmesl into play to -oscillate thé: rocker

mediusy of the structure deseribed, lifts ard low-
ers the: rear end portion- of thé shos:

lowering: the forward end- portion of the skoe

and means at the rear; which'is remote controlled:
from the: front, for lifting and lowering bhe rear’

erid portion of theé' shoe:

Briefly, feviewing* what has beeti generally as
well as- spemﬁcal}y covered, it will' Be séen that

the invention has to do with- a mobile paving
macliine, preferably with automatically steerable

carriage means; an attachment comprising a

" horizontal; . Torigitudinally elongated runner or
shoe which runs-in and opens up and keeps

tHe groove opén, a vertically reciprocating knife

properly coordinated with the forward end' of

the shoe, means for raising and loweriiig the

knife as well as theé forward end portion of the
shoe, and means for raising and lowering the rear
or trailing end- of the shoe. The stated spring'
pulls the knife upwardly but powering means is
provided for-pulling the knife down and causing
its lower end to penetrate'the'_ccncreﬁe’. . The lat-
ter medns is to Be described later..

I call atterition at this tinie to the flexible strip;

of rubber or appropriate . composition material

wliich is used as the groove filler and consequent- '
1y as the formier or ““form” for the groove. So far
as I have been able to ascertain, only rigid metal

or equivalent forms have been used in longitu-
dinal grooves. .In the present case; I introduce
the idea of employing a flexible form  and this
is" a strip of proper material which is substan-
tially V-shaped in cross-section and which ' has
already -been referred to by the numeral 22.
In practice the supply end of the strip is rolled
on. a. suitable reel: 78..(see Pigure 2) as at 719.
The reel is' mounted on a- spindle or shaft car-
ried- by an appropriate fixture 80 which is se-

cured rigidly -as at 81 on the frame of the ma-

chine. The numeral 82 designates ball-bearing
means interposed between the reel and bracket
or plate 80. The reel has an. idling hub 83
which rotates on the. spindle or-shaft 84 and
said shaft is screw-threaded to accommodate a
nut: 85 on a hand crank 88. The nut may be
turned to prevent the reel from rotating or may
regulate the degree or speed of rotation of the
reel. The nut may be backed up. to permit the

reel to-unwingd freely and consequently the strip ‘
The strlp

material 22 to unroll from’ the. reel.
material enters a feeder and giiide as at 81 in
Figire 2. The guide Teads into and’ communi=
cates ‘with the guideway 88 in said shoe’ (see
Pigure 8.

place by clips 90 suitably supported from the
fratie structure.  One edge portion of the strip

rides ini. the guide channel between the drum or’

reel 18 and the lateral rearwardly and gradually

curved intake feeder on the sheath 21 of said -
The numeral 91 designates an anti- -
friction and guiding roller at the mouth of said '
feeder neck which forms a part of the feeding'

shoe -8T.

It follows
thdat F have means at the front for liftirg and:

The numeral 89 designates a guid-
ing and delivering channel which is fixed in-
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nmiéchanism -for. said - strip... .\ Thus, the regr end:.

- of 'the rubbe¥ strip'-22 is suitably anchored and

& 61t gradually from. the hollow sheath por=
' thié! shide and is thus installed or laid in

it the ‘groove which is channeled or trenched by

the shoe: ‘Reference beihg: had: to'Figure 2 again,
will - Be: seen that the rear end portion of the
of the: sSheath portion: of the shoe are pro-
vided: w ‘-shaped slots 92 in- opposite sides
whicH ‘expose- the ouféoming erid portion of the
st¥ip- 2% to faecilitate adherefice of the plastic
congrete: thereto. It will: be noticed that the T-
iron projects rearwardly of the V-notches and,
obvicusly,- this- significant adaptation- and ar-

'~1angement of- 1mprovements insures’ advanced

exposition of the strip-and also: expedites its lay=
ing' and anchonng i the groove or channel.
T addition’ to theé fedtures so far described I
provide. & pluraht;r of complemental companmn
instriimentalities or so-called tools which re-
semble hand tools that are ordinarily employed in
surfacmg and. ﬁmshmg work by concréte work-
miely, “ At the forward or piloting end of the shoe'
I prov1de special tools Wh1ch ag far as I khow,

“are novel structurally and otherwme These are

arranged in parallelism and i a pair and on
opposite sides of thie forward portion of the shoe:
A description of grie will, however; suffice for both.
Bach tool is gererally referred to as a vV=tamp 93,
It coniprises’ & suitably proportloned flat plate:
whose vértex is indicated at 84 and whose forward
end is directed up and deficted at 95 and its rear
end directed up and denoted: at §6. Said plate .
has'a hanger 97 which'is rockably mounted on an’
end portion of the aforementioned pin 42, Spring
means 98 (Pigure 3) is held in place by o washer
‘and the spring surrounds the pin 43." The web or
harnger 97 is provided with an eéxtension 99 (Fig-
ure 2) and this i§ provided with a slot and op-
erates as 4 rockmg lever or arm for the V-tamp
93.. At this stage I direct attention to Figure 7
showing the details. slightly enlarged. The nu-
meral 100 in Figure7 désignates o suitable fixture’
for a slidable cross-head 101 and pitmarns 102 are

; contiected ds at 08 €6 said cross-head. The op-

posite ends of the pitmans are’ adjustably con=
nected as at 104 to: thie slotted end of the rocking
levers 99. ' The numeral 05 designates a crank-
shaft’ mouhted itr'a bearing on's support 106 which
:crankshaft carries a connecting rod 07T which, in
turd; is connected with atid operates the shlft—
able cross-head, Rotary motion- is 1mparted to
thie crankshaft (see Figire 2) by way of a fexible

shaft” 188 which receives motion from the point

109 constituting & part of the géaring driven by
the aforementioned " pritme mover, I anx not
especially: concerned as to hoW the crankshaft is
driven but I’ have found it* advisable to use a
flexible shaft and. to attach one end of the shaft
toa su1tab1e source of power and the other end to
the crankshaft, the flexible shaft being sufficient
to° allow’ relatwe movemenit between the  framé
and. the lifting: and lowering ‘'of the shoe’ whilé
maintaining g drivitig’ ‘coriniection between the
parts at all times ) i 1 b i
showing a)sultably unted pulley | (6'and o power

transmitting wire T i§ trained oveér this'and’con=

nected-at one efid as' at 1412 to the reciprocable

knife blade 23.  The‘opposite or left- harig’end of
‘the-wire (11in'Figlre 7is connected fo'the: cross~

hezd 101 Thus the cross-head not ohly servesto

transmit motion to tHe two: Vi -tamps But also to:
the reclprocatory cutter blade 23 The Wire puills .
the: bldde 23 doWn and--the spring 38 ‘pulls the - -
‘blade up; It 15 afso: obvious that: the-crankshaft, . -
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connecting rod, pitman and lever arrangement
serves to rock. the respective V-tamps on-their
axes and as the V-tamps slide along with the mov-
ing machinery, the forward and rear ends flop
back and forth and impact the aggregates. Ob-
viously, as the kmfe penetrates the concrete and
the shoe comes alcng much of the concréte in'the
vmmty is expunged from’ the groove thus being

formed and it is necessary to tamp it back into

. “place: - Thus'the tamping takes place shortly after

‘the knife: penetrates the concrete.. - The V-tamps
and the manner in which each operates is almost
human-hke in ‘accomplishment. It might be

‘stated, in this connection, that an experimental.
machine has been made embodying all of the de-

vices and improvements herein shown and. de-
seribed and said machine operates. :

Not only is it necessary to tamp and compress
the dislodged stones-and aggregate but it is also
necessary to spread and otherwise flatten same.
I use two sets of tools in rear of the V-tamps to
accomplish further - replacement and  dressing
~work. * While both sets. of tools may be described
as trowels, for-sake of distinction I describe the
-anguylarly disposed tcols as: mechanical trowels
113 and each comprises a flat plate 14 ‘with a
sharpened marginal edge. . The plate has a web
115 carrying.a'slide or sleeve |16 which is slidable
.on a supporting rod {17 (see Figure 10) which rod
is-'supported. in- bearings . {18: suitably ‘mounted,

there being g ciishioning and return-spring.at (8.

"Phiese trowels; which are on’opposite sides of the
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shoe,are in forwardly diverging rearwardly con-

‘verging ‘relationship: . “They shift or reciprocate
rapidly back and forth-on the supporting shafts
“or rods 111 and the action is obtained by a pull
wire {20, The operating. end ‘of -the: wire is at-
tached to the slidable trowel.ag at 12f and the
wire is trained over a pulley 122, Thus, the wire
‘when it-moves to the'left in Figure 10 pulls the
trowel rearwardly . and toward the .shoe in-an
angular plane and when the wire lets go the spring
{19 returns the shoe-to its forward position;.as
is obvious. ' These -trowels shift- and shufle-and

. scrape and ‘spread the: concrete which has been

previously impacted by -the V-tamps. It will.be
notlced however, that the converging rear ends of
the trowels 113 do not come into immediate or
intimate relation:with the opposite side portions

of the shoe: Therefore, additional follow-up tools |

are necessary.  These tools are also arranged in
a set'or pair ang are on opposite sides of the shoe.
Each tool is likewise.reciprocatory and is denoted
by the numeral 123 and comprises a plate 124 with
upturned ends (25-and 126 and the said plate is
. 'slidably mounted at 1271 on-rod {28 and a cross-
;head {29 serves to impart the hecessary reciproca-
tory motion. "This cross-head is operated by the
wire ‘120 -alréady referred to. . There are-two. of
these wires 120 and they.are'in V-relationship as
- shown inFigure '3, wheére they connect with a

- .. ’single master wire 130 operable over a pulléy 131

which is suitably mounted on-a hanger 132, form-
There:is an-
“lother pulley at (33 (see Figure 2) - which-is suit-
‘ably *hung ‘and the wire passes over this where it
‘connects as at 134 with a pinion 125, The pinion
has an eccéntric to which ‘the wire.end is con-
nected and the pinion rotates.rapidly and theec-
centric provides a ¢rank motion for the wire.and

-the wire is thus alternately pulled back and: forth’

{first by the ecéentric and then:secondly by the re-
turn springs.on thefaforementioned tools. “Again,
~Trwould expldin that' I am:not so much:¢oncerned
with how power ‘is transmitted from the:prime
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mover to the tools 113 and 123, respectively. The
main idea is to have the two tools {13 work back
and forth and in proper contact with the concrete
and then the follow-up tools 128 working right
alongside of the shoe and in movable or wiping
contact-with the shoe. Thus, any material that is
not treated by the oblique reciprocating trowels
113 is caught and treated by the parallel follow-
up tools 123. The latter virtually serve as edgers
for the groove and may therefore be designated as
follow-up and edging trowels.

I call attention now to the elangated right~
angularly disposed finishing “floats” which are
arranged: at the.rear or trailing end portion of -
the shoe means at the point where the flexibie
form or filler 22 emerges from. the shos and is
laid in fhe groove.  Referring. to’ Figure 12 it
will be seen that these floats are denoted by the
numerals 135 and each comprises an elongated
rectangular flat plate {37 with a marginal frame
138 made up of suitable metal straps as shown
better in Figure 3. Incidentally; the forward and
rear longitudinal edges of the plate are upturned
as-at 139 and 149 (see Figure 2)." These floats
have a considerable span and put the finishing
touches on the surface of the conerete. It will
be noted that suspension wires i4{ have inverted
V-shaped end portions {42 and these are hung
from the .framework "of ‘the machine as shown
to the ‘right in Figure: 1. Thus the ocuter end
portions of the floats are comparatively fexibla.

It is also shown in Figure 12 that the curving
end portion of the sheath  forming the hollow
portion-of:the shoe has outstanding fanges {42
which serve to “edge” the longitudinal edge por=
tions .of the groove being formed. - Angle irons
144 are fastened to-opposite sides of the shoe and

" filler- plates {45 are arranged between the hori-

zontal flanges of said angle irons and the afore-
mentioned shoe: flanges {43.. The filler plates
project ‘slightly. as shown. These parts are se-
cured together by rivets 148 and these rivets also
serve to hold in place complemental angle:irons
141. - A third set of angle irons {48 is provided
and these angle irons are connected by rivets 149

carried by filler platés {59 connected to cross
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members (5} on the adjacent inner end portions
of the respective floats 136: ~Thus the inner end
portions:of :the floats through the instrumen-
talities of the parts describéd are “detachably in-
terlocked” to the coacting parts-on-the shoe.
Reverting to Figure 13 and the parts shown I
would: like to call attention to the faect that the
numerals 152 and 153 designate -outwardly fiar-

“ing guides on diametrically ‘opposite sides of the
-veelable flexible form and these facilitate in in-

suring that the form is smoothly tnwound. and
fed through the.delivery chanunel 84! into the
locating .and laying shoe.

I show this in the drawings (Flgure 11) in

~order to better explain and understand how each

V-tamp works in replacing - the ‘aggregate as
pilot: 23 pushes it up. Notice I have it drawn
in ‘center position operating arm 89 on line BB.
In-this position the front 95-is on line FE and
the rear 96:on line GG.  When arm §8'is pushed
in line: AA ‘position; front. will. lie on line “HYH.,
When arm  is brought: back in line CC position,
rear’ will ' contact line HH.  Notice how 83 is
forced to work'in a swinging attitude from point
43, causing it to have both a downward and rub-
bing effect on the-loose aggregate as it works to
replace it. . ‘Notice too that it has this effect both
ways; the front rubbing' it: one 'way while the
rear rubs the other.! This two-way movement is
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very important in getting the stone -in concrete -

worked back in place once it is torn up. .
Before I try to further-explain my automasic
operating groove jointing attachment, I feel that
the reader should know something.about concrete,
its attitude and the effects -of toels upon: it when
they are applied. Good concrete is composed
of - clean (sharp and hard) sand and gravel
mixed with enough good .cement to bond the two
together. There should be enough cement to
wrap every grain of sand, and enough sand and
cement together to fill:in and around every gravel
or stone used; no more or no less. Enough water
should be applied to the mixture and mixed long
enough to thoroughly mix everything together
forming, not too wet, but a good, hieavy, workahle
concrete. Concrete should be placed, immedi-
ately after mixing, in the forms; then as soon as
possible it should be smoothed off, or surfaced.
Concrete begins setting, or ‘hardening, in about
ten minutes after it is plaeed. ‘This setting is
caused by the cement springing little fingers all
interlocking each other. = Disturbing these fingers
after the econcrete begins setting results in un-
desirable damage tothe concrete. There are just
so many of these fingers and the longer con-
crete sets, before it is disturbed, the more fingers
there are to break. Of course, the outside tem-
perature controls ‘the speed of concrefe setting.
In cool weather concrete sets up slowly, that is, it
is slow about putting out its fingers. In warm,
summer weather, workmen really have to hurry
to keep up with its setting so fast. I might add
here, that so long as concrete can be worked -about
"~ without adding water, it is still good concrete, but
the minute water must be added to accomplish
some unfinished work on it, it will not pass its
grade.
knows just when to strike concrete for each par-
ticular phase of the work to be done on:it: Some
can even tell by looking at it while others punch
at it with their fingers. After concrete has been
placed a little -while, if one -will ‘notice, water
begins coming to the top, then will evaporate.
After complete evaporation conecrete should not
be further disturbed. All work, finishing, joint-
ing and edging should be completed during the
evaporating period, that is,:while the water is
coming up and before it is all gone, for at this
stage, the process of curihg concrete sets in,
Different - tools and/or a different use of the
same tool is required in acquiring the various
finishes and jobs on concrete. Concrete floors
require a steel float finish which reqguires float-
ing long enough so that the tool marks will not
- show in the finish. Concrete bridges and the like
require a rubbing out of all form marks usually
accomplished by the use of Carborundum brick,
first with water and then a dry rub.. Highways
and streets have different finished jobs t0o. ‘Some
engineers want a smooth, slick looking job while
others want a sort of design finish. Still others
want a smooth job but a rough surface, such as
dragging a steel broom' across the surface,
scratching the top a little. The point I am try-
ing to bring out is that in almost all of these dif-
ferent finishes, some-of the same tools are used
but are used in a different manner. To use them
wrong, that is, the wrong movement of the tool
used would spoil the finish desired. Every op-

Almost every experienced concrete man-
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eration leading to any particular finish should .

coordinate and work a -little different in each
case. . Also, tools must be shaped right for what-
ever is to be done with them. Some need to be
flat, while others need to be turned up at the
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~edges-so they will not dig into-the concrefe. - Some
need to be of steel while others need to be made
-of -wood . or fabric.

Wide reagdway paving pre-
sents many problems and requires unusual tools
and eguipment in all phases of the work, espe-
cially in finishing the concrete.

My automatic trenching and flexible form., stnp
installing shoe Wwill not only travel strawht the
center line, but is completely enclosed, designed
thin, very-little larger than the strip itself.  -No
‘gravel or even cement can get in-to obstruct easy
flow of any kind of flexible material for whatever

-purpose used, and by the automatically working

tools on each side of my feeding and installation
shoe, the material is released absolutely perpen-
dicular in the pavement, the concrete finished
and even edged on -each side of the groove. -Also,
by the depth guiding float attached on each side
of my shoe at the tail end, any material passing
through is left at exactly the same grade to the
pavement at all times. Another fegture of my .
grooving means is the curvate or spriglling neck

“into which flexible form strip is fed into-the shoe.
‘There is very -little friction or drag anywhere

along the line to-cause the strip material to break.
The strip reels off on a disk set up en.ball bear-
ings permitting the material to- almost fall -off.
All along the line the strip is fed through my
shoe in such-a manner that it never gets tight
on one edge and loose -on. the other. to cause a

-tear or break. Another feature found in my shoe

are the slots or openings 92 I have left-on each
side ‘at the tail end directly under the floats, so
that the twist I have in the floats will place the
conerete snug against the strip material passing
through, before the latter is released.from the
shoe. This novel combination.of features makes

for a nice looking job.

I might add here that I have used both my
automatic steering carriage and flexible form
strip installing and trenching shoe and the engi-

neers and contractors were well pleased. with
‘them. Another reason why these machines and

attachments, that I am now presenting, are
needed so much is because there are some states
that have already and others are planning to
pour only one 11 foot or 12 foot-lane at a time,
partly because they have no machine on the
market today that can install -the .eenter line
joint satisfactorily ‘when pouring 22 foot or 24
foot roads. “This change to narrow lane paving .
is certainly costing the industry money. Here is

_why. So far as equipment is concerned, it-costs
Jjust about as much to pour one-half of & 22 foot

road as if the full road was carried. on in once
over. The reason is this.. Narrow gauge. equip-
ment is-about the same as wide gauge equipment
in so far as the working parts are concerned. .All
equipment used on the road must travel over the .
road twice when pouring only one-half at a time.
This is almost double wear on all road equipment.
Grading one-half of 4 road at a time cests almost
as much as grading the full-22 foot width. - The

two- lines of forms must be set for one-half .of -

road just the same as:if the whole road were being
paved as they go along.. There is a -certain
amount of waste of material over the side forms
that is doubled when paving only one-half of a
road at a time. Consider this extra cost and one
must recognize the need.of better-equipment, of

new design, more automatic to do the work that

cannot be done satisfactorily -by-hand. . That is
what I think I have revealed here-in-these vari-
ous -disclosures and Tesultant contmbutlons to
the art.
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It is beheved that-it. will' be clear to the reader
how the machine operates for; in présenting the
detailed: description ‘of parts, the- operation iof
‘same has aso-been aptly. and cléarly set forth.
Briefly, the machine ‘or carriage’ travels .along
! on the forms 17 and thus carries-the hftable and

@,

Jowerable installing- shoe ‘and its'various comple- .

mental attachments.
‘be anchored” (ot ‘shiown) ‘at’ its- Afree’end so that
‘a8 the’ machine moves ‘along ‘in-relation-to the
: anchor; said flexiblé form will be pulled out from
‘fhe.rear end of the shos’'dhd laid in the: groove.
“As previously stated, the knife means on the-for-
‘ward end chops into the concrete and paves the
‘way for the gr oove and in:-fact’ initiates- the
-groove. . Then; the groove is'spr ead and held open
‘by:the ‘oncoming elonigated hollow shoe. ~As the
‘shoe moves along-and holds the groove: open ‘the
flexible form: strip or filler is fed into‘the groove
‘and is left in place until the coficrete has setto a
“poifit: where the stick.may then be released and
“pulled -out of the finished groove.

. “The-forward and rear ends of the’ shoe means

‘;may “be- ‘separately -lifted” and lowered: by  the

adjusting devices alfeady destribed.” It i§believed
that taking into’ consideration the showmg made

in the drawings'and the description, a clear com-:.

‘prehension  of the invention will ‘thus be*had.”
A careful ‘consideration ‘of the" foregomg de-
‘sCription’in conjunction - -with the-invention ‘as
~illustrated-in‘the drawmgs will enable the reader
to obtain a-clear understandmg and“impression
of the alleged features of merit and novelty suf-
ficient to clarify the constructlon of the mven-
- tionas ‘hereinafter claimed.”

Minor changes. in shape, sizZe, materlals and
rearrangement of parts may- be resorted. to. in
actual practice £o.long -as no depar ture is: made
‘hom the:invention as-claimed.

Havmcr descr1bed the 1nvent1on whatis clalmed
;as nevv is:

"The flexible form: 22:-hasto .
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“of ‘the forward portion of said shoe,-and means
‘ol said framméwork for operating said tamps; the
-forward end ‘potrtions. of the respective ‘tamps

straddling and operating in parallélism on obpo-

“site sides of the penetrating end of the knife to

501 ape “and keep said end ‘of the knife‘clean.
3. A concrete road paving and finishing ‘ma-

’chme of the'class described comprising & powered

. .mobile carriage embodymg framework adapted to
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1A concrete road pavmg and ﬁmshmg ma- :

chine of the class shown and descrlbed icompris-
ing a powered mobile carrlage embodying:frame-
work adapted to transversely span-the concrete
pavement in the making; & horizontally elongated
centrally positioned concrete grooving shoe sus-
pended from and beneath said framework, said
shoe serving to plow the groove, a vertical knife
mounted for reciprocation on the forward por-
tion of the framework at the leading end of said
shoe, the lower end of said knife being adapted
to penetrate the concrete and to thus initiate
the plowing .of sald groove, a pair of duplicate
V-shaped tamps arranged in parallelism on'oppo-
site sides ‘of the. forward portion. of -said shoe,
said tamps having vertical rocking levers pivot-
ally.-and swingably rmounted directly on said shoe
in- close: proximity to.said knife and means on
said framework for operating said levers and
imparting a cradle motion to said tamps:

2..A concrete road paving and: finishing ma-
chine of the class described comprising a powered
mobile carriage embodying framework adapted to

“transversely span the concrete pavement: in the
making, a horizontally elongated centrally posi~
tioned. concrete grooving shoe suspended from
-and. beneath said framework, said shoe serving
to. plow the wanted -groove, a- vertical knife
-mounted for reciprocation on:the forward portion

~of the framework and in advance of the forward
end of said shoe, the lower end of said knife being

adapted to penetra,te and initiate the plowmg of

the groove, a pair of duplicate V-shaped tamps:
rockably mounted in parallelism on opposite 51des'

60

-'transversely span ‘the concrete pavement in the

making; ‘a Horizontally elongated centrally posi=-
tionéd’ eoncrete grooving shoe suspended from

-and. beneath said framework, said shoe serving
o plow’ the wanted: groove, a vertical knife
‘moltinted ‘for'reciprocation on ‘the forward por-
‘tion of the framework and in‘advance of the
‘forward -end ‘of ‘said shoe, the lower end of: said

knife being adapted to-penetrate and initiate the

‘plowing. ‘of ‘the ‘groove, a pair: of duplicate V-

shaped tamps rockably: mounted: in parallelism
oni opposite sides of the forward portion:of 'said
shoe, the forward: end portions of ‘the respective

“tamps straddling and operating on opposite sides
‘of the penetrating’ end of the ‘knife ‘toscrape

and Keep tHe knife clean, a'pair of rearwardly .
divérging hand-size trowels slidably mounted on

‘opposite sides of said shoe at poirits adjacent to

but rearwardly of the rear ends of said tamps,

‘said trowels being mounted for horizontal recip-

recation in planss flush with the vertex portions
of said tamps; and means on said:framework -to.
mechamcally operate sa1d tamps and- trowels 1n

‘umson

42 A eoncrete road paving and ﬁmshing ma-

-chme of the class shown and described compris-

ing a powered mobile carriage embodymg frame-

‘Work’ transversely spanning the concrete pave-

ment - in the making, &’ liftable 'and Jowerable

borlzontally elongated centrally positiohed con-
“erete ‘grGoving “shoe manually - regulable. means

for suspendmrr said shoe from and beneath said

framework; said shoe servmg to plow said groove,

a vertical knife" mounted for reciprocation . on
the-forward portion of the framework and in

‘advarice ‘of ‘the forward end of said shoe, the
Jower-'end of said knife ‘being slidably keyed to
‘said forward ‘ehd and adapted ‘to-penetrate and

initiate ‘the. plowing .of the .groove, a. pair of
duplicate V-shaped tamps rockably mounted in -

" parallelism on gpposite sides of the forward por-

tion of said shoe, the forward.end portions. of
the respective tamps extending, straddling and
operating on opposite sides of the penetrating
end of the knife to contact, scrape and keep
the knife clean, a pair of diverging trowels slid-

-ably mounted on opposite -sides of said shoe at

points rearwardly of the rear ends of said tamps,
said trowels being mounted for horizontal re-
ciprocation, means on said framework to me-
chanically operate said tamps and-trowels, a pair
of .complemental floats on opposite sides of the
shoe at points adjacent to and: rearwardly of the
rear ends of said frowels, said floats being paral-

" 1el to the longitudinal ‘axis of the shoe and being
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in immediate coaction with the adjacent sides
of the shoe to follow-up the finishing steps ini-
tiated first: by the tamps and secondly by said
trowels. .

5. The structure specified in clalm 4, and a
pair of relatively long flexible floats attached at

their inner ends to and extending.at right angles .=

from- the trailing end of the shoe,-said floats
being.adapted to 'span the entire paved surface
and adapted to uniformly re-distribute and fi--
nally ﬁmsh all portions of the surface in advance
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“thereof - disturbed by the operation .of the knife

and shoe, all of sald tamps, trowels, floats, and
long flexible floats being in the same plane and

said -shoe providing a .common support and car-

rier therefor.
6. Tna-machine of the class described, a mobxle

self-steering : track supported earriage having a
‘horizontal framework fo bridge a conerete road
yngder construction; a reel mounted for rofation
-on said carriage and adapted to hold and-pay out-
. & flexible form strip-which is adapted to be laid
-and temporarily installed in-a groove in-said con-
crete road, vertically reciprocable conerete chop~

ping and groeve opening means mounted on and

carried by said carriage and sifuated in advanee
of said .reel, :shoe means for delivering and in-
stalling. said -strip in -said 'groove, .said means -

serving to plow, prepare and hold the groove.open

for continuous- and unhampered laying -of the
strip in said-groove, said .chopping means being

at right angles to said shoe means and having

-slidable interconnecting eonnection with the lead~

ing -end-of -the latter, and additional means op~

=
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seetion and having-a completely enclosed length-
wise passage inclining .gradually ‘from the lead-

ing toward the trailing end, said passage con-

forming in shape and size to a flexible form-

strip which is adapted to slide. therethrouglgrad-

justable meanst@for attaching. the fgrward: and
rearward end ﬂortlons of said runner to said

- machine, the vertical side portions of the run-

10

20

eratively mounted -on-said shoe means for re~"

placing-and automatically smoothing and fin- -
4ishing the-concrete displaced from .said groove,
said - last-named :means embedying - rockably
‘mounted tamps sityated on opposite sides of said

shoe means adjacent the leading .end of the
latter and spaced upwardly & predetermined dis-

tance frem-the bottem -of -said shee means.

* q:-The structure -defined in claim 6, and me~
chanical trowels located rearwardly of and .in
a plane with the tamps and situated at obligue

angles to the line of draff and mounted -on and -

carried -by said shoe means.

8. The structure defined in claun 6, and- me~
chanical hand-size floats in -a plane with -said
tamps-and-trowels and mounted-on opposite sides

-of-said shoe means and opposite -to each other

and rearwardly of said trowels and parallel fo
the line of draft for following up the work step
accomplished by said -mechanical trowels.

- 9. An attachment for a road paving machine

‘comprising "an elongated linearly straight- run- -4

ner -constituting- a groove ‘channeling shoe, .said
runner being substantially V-shaped in -cross-

- ‘ner being provided with notches opening through
+the trailing end of the runner, said nofches being
situated inwardly of the-extreme frailing end of
the.runner in .a manner fo expose limited side

portions of the strip before the latter emerges
Fully ‘uncovered into the grooves in which it is

to be installed, :and -a pair of flexible floats at-

tached at-their respective inner ends to opposite

-side portions of the runner, said atfached inner
ends. being: located directly above and in align-
sment with said notches;

10, :As -2 new article of: manufacture and as a
component part .of an -apparatus of the class
shown and described, .an -elongated concrete

grooving .shoe, a pair-of duplicate spaced parallel
substantially -V~-shaped tamps rockably mounted
-on .opposite sides of the forward end portion of
-said shoe; said tamps having upstanding actu-

ating levers, a -fixture fixedly mounted on said

" shog,a .cress-head slidably mounted on said fix-
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ture, -crank -and :connecting rod means for im-
parting mot1on to -sald cross-head, and -pitmans
connected -at -one rend with the cross-hea.d and
at their- crpposn:e ends with said levers.
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