June 5, 1934.

L. R. WILLIAMS

APPARATUS FOR GROOVING SURFACES

Filed April 1, 1933

1,961,540

4 Sheets-Sheet 1

ATTORNEYS.

' | &3
- Tig-l. 6/%
6.
55 6/
--//, ; _ _“"‘“x\: 53
== 6569
i\\\ \:':{7:_' T ':_:“; 69 667@ 53
!33,::ﬂ{ 93 7/ 720
v Q@Y %z 73
L -
fii }Y 53/ it B89 % o
, }x\___h“ -____..H: 94 | 72 ‘
R . 7/ &
2 D R 53 63 £ zl
38 197 2 . f = 9
el zc L) ' | ' '
1 1 1=l+4/ B 1=
:::_ff = 8 123 - 57 '} =1 3 n—
“:-_";.: =S 23 25 / / |: 25 ==
N | Sy
j 2y
% 7 B ' | /7
44 D\ 50 | | /;247 4&3.. .! 44
/6 A s J
/3 - - ' INVENTOR?
52 Z 49 LouIS . WiLLIAMS
o | BY o
. )ZumuuﬁJf;dkuunupffmu££7u;5%£5ELYL



~June 5, 1934, L. R. WILLIAMS
| - - APPARATUS FOR GROOVING SURFAGES

1,961,540

Filed April 1, 1933 4 Sheets-Sheet 2

°z
| o Bl \i-23
- e—8 o _ _
f:." = | 45 5= 5/
ﬁ | J j 96
el o \R F-CR
5/ | /f e
4 |H 57 ° e 49 /6
/ /
4 = = /5 /6 / "\“
=" /3 — illel =—
= A (i S5 74 !J'
= 44 ;./;l ;I I | /Z I\\ \‘“ /n )

" INVENTOR.
Louis R WiLLiAms

ATTORNEYS. /



June 5, 193
’ 4,
' L. R. WILLIAMS ' '
' 1,961,540

APPARA
TUS FOR GROOVING SURFACES

Filed Apri |
pril 1, 1933 4 Sheet
eets-Sheet 3

AN

e —
-.tl-ill':l'tll'-l*l'lll 1 i ic-m 170 210
. a m - R - . T LR e

AL v

/Y

L R VT}F y .
8 T i
o, NN l!ﬂ” S\

e

/') _ 55 . ]
= 2 55

' Je 9 G 55— 28, 47 INVENTg — -

Z
G o, M 7
- d b @ag * .
. , - ATTORNE ;fdty




June 5, 1934, L R WILLIAMS 1,961,540

APPARATUS FOR GROOVING SURFAGES

Filed April 1, 1933 4 Sheets-Sheet 4

T'ro.B.
| ,j 7,
"im.;'?. /z
w % 5 M sy ' /7

99 by Ny N Ny \\ ‘\.‘\.‘\.\1\ DN 8 S SRR SO RS SR R RS, \’M’\ B / 5
- ? n\ PITLIE VETIITITIE. T TIIIIIIF \g\ " Z 3 I.I
?
/ .
/ \\\ % m\\\\\ /////%/ %x\\wm 83 // 25 Eul ‘\\
3 / //A ot // 5":,}} ,\i’(\\\\\\\\\\w;\\\\\\\\\\\\\\\m m\\\\\\\m\\\\\m\\\\\\\\\mmm\m‘\

2?);‘I§N\

F -JJJMIJ'IJIJ

F\Giﬂ. C «///w
7 Sl

34 INVENTOR. 855
Louvis R MLL/AMS

\'\m\\

N N

NO |
M,(A.Aw , Frale. .a_.#]
§ z ! - 14%??HU%EY£:




. Patented June 5, 1934

UNITED STATES

1,961,540

PATENT OFFICE

1, 961 540
AE’PARATUS FOR GROOVING SURTACES
Louis R. Williams, Los Angeles, Cal*f

_Application April 1, 1333,

13 Claims.

This mventmn reIates to appalatus f01 and

- method of gr Govmg surfaces, and same is pri-

marily intended for use in the work of delineating

- pavements or street surfaces to provide thereon
? traffic and/or pedestrian lanes: ex ending alang
pledetelmmed paths.

- An important feature of the mventmn is di-
rected to certain steps of a method whereby one

or more delineating grooves may be readily

0 formed in the surface to be marked, which may

then be supplied with a visible self- hardemng- |
- filler material.

A still further object of the invention resides

 in the provision of a new and useful organization

18 which includes erooving mechanism a,dapted to -
be pmpelled along a predetermined course and

which may be quickly transported to a p051t1on
to one side-of said course, as desired.

Another object of the invention is to prowde_

20 4 grooving orgamzatwn whose effective groov-

.25 .

35

'40 elements which will function to movably support

45

- a0

05

ing means will positively function to form linear

grooves in street paving, the terminal ends of

which said grooves will occupy positions in near

proximity to the respective curbs of the street.
Another object of the invention is to provide 3,
gro(}vmg organization whose grooving mechanism
- is adapted to be conveniently and quickly adjust-

ed to a non-grooving position so as to permit the

entire organization to be transported to a posi-

o 30 tion laterally of a predetermined grooving course.

Another object of the invention is to provide
novel and effective means for positively regulat-
‘ing the depth of penetration of the grooving ele-

ments and which will co-act therewith and with-

other parts of the organization to permit said
elements to be lowered by their own weight dur-
mg adjustment of the depth determining means.

A further object of the invention is to provide
1 novel and effective mounting for said grooving

said elements for vertical swinging movement at
one side of a driving motor and which said ele-
ments are geared to the motor so as to be drwen
at uniform speeds thereby. | |

A still further object of the lnvéntmn is to pro-

vide means for. co-axially alining the respective
erooving elements with sach other and for ad-
justably supporting same for relative movement
s0 as to readily predetermine the relatwe spacing
of the oTooves.

A still further obJect of the mventwn is to p1 O-
‘vide a carriage mechanism co-operable with track
means for definitely guiding the grooving mecn-
anism along a predetermined path and which will

~includz means for supporting the grooving mech-

Serml No. 66.::,996
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anism both for movement about a vertical axis
and for movement about a horizontal axis and

means for mamtammg the said grooving mecha-
nism in grooving and non- orooving positions,
reapectwely, and whmh wiil 2lso include means for

raising the ca,mlage from the aforementioned co-.

60

operable track means when it is demred to move |

the carriage laterally of said track
'The above and other featur es of the 111veﬂt1on
will more fully appear as reference is had o the

Ia.ccompanymg drawings, in which

Figure 1 is a view in plan of thsa complete oY -

65

ganization, with parts broken away and pafts |

shown in section;
PFigure 2 is a, view in side elevation thel egf;

| 70

Figure 3 is a sectlon taken on line 3-—-3 of |

Figure 1;

-PFigure 4 is a, VleW 1n front elevatmn 01? the or=

'gamzatlon with a portion of the elevatmﬂ' screw
removed: | |

‘Figure b is a tr ANSVerse sectmn taken on line
5—5 of Figure 4; |
PFigure 6 is a top plan view. Of a portion of the

‘base frame showing parts thereof in section:

- Rigure 7 18 3 section on line 7-—7 of Figure 5;

- PFigure 8 is a sectlon taken on line 8—38 of
Figure 2; | | _-
Flgure 9 is a sectwn thmuﬂ'h 3, pOlth]fl of the

carriage showing the motor turned to a posi-

tion to support the cuttmg dlSkS above the .
ground; |

75
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39 -

Figure 10 is & vww in transverse section through -
a portion of paving showing the relation of two

parallel rows of grooves when formed in the pav- |

mg by my grooving mechanism;
TFigure 11 is a view similar to ‘ﬁ‘lgme 10 show-

ing the intermediate section of the paving be-
{ween adjacent grooves routed out to form one

oTO0Vve preparatory to a,n apnlication therete o¥i
a, c::ementltmus marking material;

Figure 12 is a view similar to Figure 11, show-

mg the marking material applied in the grooves.
- In carrying the invention into practice, I em-

ploy a carriage A comprlsmg a T-shaped base

frame 10 having a transverse arm 11 and a lon-
gltudmal arm 12. Rising from the respective
ends of the arm 12 are bearing brackets 13 hav-
ing alined bearings 14 in which a shaft 15 is
Joumalﬂd to oscillate, the ends of said shaft be-
ing extended beyond the outer ends of ihe re-
spective bearings 14 so as to fixedly receive crank

arms 16 by means of which power may be read-

ily transferred from the shaft and utilized as
a - 11ft1ng force in. ccmunctlon with an elevating
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and lowering mechanism to be described pres-
ently.

Formed as integral parts of the brackets 13 are
substantially identical horizontal frames 17, each
of which has a laterally curved branch 18 which
exiends into a vertical castor mounting 19. Each
of sald mountings 19 is formed at one side with
a vertical dovetailed groove 20 which slidably
accommeoedates a correspondingly formed hanger
21 for a castor wheel 22. It will be noted that
the mountings 19 are so constructed and dis-
posed with respect to the aforementioned shaft
15 as to position the casters 22 at right angles
to said shaft and at right angles to peripherally
grooved vertically disposed wheels 23, which Iat-
ter constitute structural parts of the aforemen-
tioned carriage A, and same are adapted to travel
along a guide track B, whereby the carriage
may be definitely compelled to travel along a
predetermined linear path or course. The said
wheels 23 are rotatably supported from lateral
extensions 24, which also constitute integral
portions of said carriage frame 10, and, as il-
lustrated, same are somewhat shorter than the
aforementioned frames 17, so that the castor
wheels 22 occupy positions wholly to one side of
the track B, while the peripheral grooved sur-

faces of the wheels 23 are centrally positioned

with respect to the longitudinal guide rib or
tread 25 of said track. -

With particular reference to Figures 6, 7 and
9 of the drawings, it will be observed that the
outer end of the transverse arm 11 of said frame
10 is formed to provide one arcuate section 25q
of a castor support 26, the construction of the
support being completed through the provision
of an arcuate section 27 which co-acts with the
aforestated section 25a to provide an annulus
for the accommodation of relatively superposed
annular plates 28 and 29, each of which has g
flange 30. It will be appreciated that the flange
30 of the plate 28 comes flatwise against the
corresponding flange of the companion plate 29
and that said flanges are adapted to freely turn
in the coinciding grooves 31 and 32 in said plates.
It is In this manner that a swivel connection
is furnished for a castor wheel 33. A horizontal
pin 34 co-acts with the castor 33 and same passes
through an anti-friction bearing member 35
which constitutes the hub of said castor. The
last said castor and the wheels 23—23 combine
with each other to provide a three point SUD -~
port for the carriage when the latter occupies
a grooving position as shown in Figure 1.
Straight lines connecting the wheels 23—93 and
the castor 33 describe an equilateral triangle,
whereby to stabilize the carriage and prevent
same from tilting over during operation of the
various co-ordinated mechanisms herein em-
ployed. The said castor 33, in like manner, is
adapted to co-act with the aforementioned cas-
tors 22—22 when it is intended that the carriasge

be moved along a course or path at right angles

to the track B, such as at the time of shifting
the carriage to a non-grooving position.

Tne mechanism for raising and lowering the
carriage A so as to entirely clear the wheels
23—23 of the track B comprises a toggle jo'nt 36

for each of said castor wheels 22—22. and on

reference to Figure 4 of the drawings, it will he
seen that the pivot 37 of the bar 38 projects from
one side of the mounting 19 and that same is Jo-
cated directly above the pivot 39 of the lower
bar 40. The pivot 39 is preferably in the form
of a continuation of spindle 41 of the castor wheel

1,961,540

22, and same is adapted to move vertically in an
clongated slot 42 in said mounting 19. Each of
said toggle joints 36 has its bars 38 and 40
pivoted at 43 to one end of a power transferring
link 44, the opposite end of which link is pivoted
av 45 1o the companion crank arm 16 of the shaft
15. It accordingly follows that when the shaft
15 is rocked in one direction, miotion will be trans-
mitted tc the respective toggle joints 36 to lower
the castor wheels 22 from the position shown in
Figure 4, and thereby hring same to rest upon the
ground at one side of the track B, thus raising
he carriage to a position where the wheels 23

will be entirely elevated sbove sa‘d track. at

wnich time the entire organization can be man-
ually moved in a lateral direction.

The plate 29 of the castor wheel 33 is pro-
vided with - a depending pin 46, which nivotally
connects with one end of a long power-trans-
ferring I'nk 47. The opposite end of said link
417 has loose pivotal connection at 48 with gz
crank arm 49 on said shait 15. On reference to
Figure 1 of the drawings, it will be noted that
when the wheels 23—23 are in rolling engage-
ment with the track B, the castor wheel 33 oc-
cuples a position in parallelism therewith. When
it is desired to raise the carriage so that the
wheels 23—23 thereof are out of engagement with
the track, the shaft 15 is rocked in the aforestated
one direction so as to lower the castor wheels 22—
22 and advance same firmly against the ground
and to simultaneously transmit motion to the
link 47 to thereby turn the castor wheel 33 until
same 1s in parallelism with the castor wheels
22—-22, thus causing one mechanism to function
'n the dual capacity of a means for raising and
lowering the carriage and as a means for turning
the castor wheel 33 in synchronism therewith.

In order that motion may be readily imparted
to the shaft 15 and the carriase A and castor 33
maintained in positions of intended adjustment,
I provide the shaft with a manually controlled
lever 50 having a dog 51 adapted to co-act wth
a toothed quadrant 52, the latier carried by said
frame 10. It is desired that it be stated and
made clear that when the castor wheels are
lowered to ground-engaging positions, the pivot
43 which connects each link 44 with its toggle
loint 36 occupies a position slightiy to the right
of a line drawn vertically through the -pivots
which join the bars 38 and 40 to the mounting 19,
This off-center position would occur at the rig:t
hand side of a vertical line drawn aXx alily of the
mounting, Figure 4. In this manner, the respec-
tive parts arée securely locked in their POSi-
tions of adjustment until the shaft 15 is rocked
In an opposite direction.

The grooving mechan‘sm C comprises a gang
of rotary grooving elements or disks 53 which

may ke formed of carhorundum or other suitable ?

well known hard material capable of cutting
through concrete or pavement compositions. A%
D 1s conventionally illustrated a motor or suijt-
able power plant for operating said disks 53

This motor includes a casng 54 in the form of a -

norizontal cylinder, the ends of which are closed
by gear housings 55, (Figure 3). The drive shaft
26 cf the motor at each housing carries a large
gear 57 which meshes with a -smaller or reduction
gear 58, the latter, in turn, meshing with a small
driven gear 59 on the disk-support’ng spindle 60.
As each gear housing and each said spindle are
the same, it is believed that a description of one
will suffice for the other, and particular atten-

tion iInay, therefore, be directed to the upper disk
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5;} 111 Figure 1, wherem it Wlll be obsewed that

the housing plate 61 is formed with an integral
--cylmdrica,l extension 6i¢ which is hollow 50 as

to house the body portmn 62 of the spindle 60 on

which the disk 53-1s mounted. The outer end of
the extension 6ia 1f* enlm ged at 63 and same con-
tains an anti- friction bearing 64. - At an opposite |
side of the gear 59 is an anti-friction bearing 65

" through which an intermediate reduced portion

10

30

. gpindle.
71 and 72 of respectively varying lengths which

66 of the spindle extends. The said reduced por-
tion 66 thus provides a shoulder 67 which co-
acts, with an adjacent clamp plate 68, the latter
commmng with a like plate 69 and clamp means
70 to secure the disk in a fixed pomltlon on said
The clamp means 70 consists of sleeves

are slidable on the spindle and adapted o be ad-

vanced in the dir ection of one side of the disk o3
by means of an adjusting nut 73. It is in this

manner that the sleeves 71 and 72 co-act with
the shoulder 67 to hold the disk fast to the
spindle.. The construction also provides means
whereby the disk 53 is adapted for longitudinal
adjustment on the spindle. That is to say, in-

stead of the order of arrangement of the paris as
shown in Figure 1, disk 53 may be interposed
boulevards to mark off certain sections thereof
1o provide parallel lanes or paths.
are generally effected by an application of white

netween the sleeves 71 and 72. It need only be
further mentioned, at this time, that the spindle
60 of one disk 53 is alined with the spindle of
the other said disk, and that the disks are dis-

posed vertically zmd in parallellsm W1th each
other. -

The motor D ig moumed for o;.-,c llatmg move-

o _'ment ol the transverse arm 1l of the base frame

around a vertical axis.
“the motor, it mll e seen, par ticularly on refer-

10, and same is also mounted for

In order to thus suUpporé

ence to Figures 5, 7 and 8 of the drawings, that
the miotor is pr ovzdzﬂd on its under side with an
ear 74, the same having pivotal connection

| m*r ough a horizontal pin 75 with a TOLary plate

50

g, the latter carrying a- depem.hnr-r vertical pin

77 which passes through the portion 78 of the

transverse arm 11, terminating in an annular
recess 79 formed in a boss 80 which constltutes
pmt of said portion 78. The pin also PASSES
through an enlarged annular recess 81 formed

in a boss 82, the lalter likewise constituting pari
~ of gaid portion V8.

Interposed hetween the base
wall of the recess 91 and the under face of the

‘plate 76 is a thrust bearing 83 and interposed be-

tween the upper wall of the recess 79 and the

nut 24 of said pin 77 is a radial bearing 85. The

bhess 82 is provided with diametrically opposite

keeper recesses 86 and 87, either of which 15 1
“adap’ed to co-act with a pivoted lateh member

a8 carried by the aforementioned rotary plate 76.

60

W hen the motor has heen turned to the working
or grooving pomtmn shown in Figure 1, the latch
member 88 is engaged Iin the keeper recess &6,

at which time the grooving disks 53, 53, are held

in true parallelism with the track- B. When said
latch member 1S engaged in the recess 87 and

the motor turned to a position at right angles.
to that shown in Figure 1, the said grooving disks.

53, H3, are disposed at right angles {0 the said
track B.

When the movor is tul ned to the position shown
in Figure 1, 1t may be tilted vertically on the
pin 75 s0 as 1o enable the operator, through the

mechanism. which will now e described, to de-
termine the. depth of penetration of the said

disks 52—53 in the surface heing operated upon.
A% one side of the metor casing is a boss 89, the
same pr -ovided with a thlea,ded bore 90 Whlch

fined by parallel spaced-apar:

track B and the

movement

ig the pavement o

of a depth regulating device 94, and, as 11lus-

trated, the said device 94 is In the nature of

an elongated frame having a central slot 95 de-
iong arms 56—96
which are slidsble in grooves 97 in the respec-
tive sides of said boss 89. The lower end of said

regulating device 94 is provided with a vertically
disposed castor wheel 98 which, when the motor
is in the position shown in Figure 1, occupies a-

position in parallelisin with the afmementloned
said grooving disks 53—93.

'accemmodates a 1egu1&t1ng screw 91 Tlhs screw |
ig swiveled at 92 on the upper end portion §3-

80

85

Having described the essential characterizing |

features of the inventiion, a brief description of
the operation thereof 1s.as follows: It has been
stated that an object of the invention is 10 pro-
vide novel and effective means foir use in the
marking of road surfaces 10or the purpose of pro-
ducing pedestrian and traffic lanes, safety zones,
and the like. It is common practice to mark
upon a street surface lines in parallelism which
are suitably spaced apart and which rumn from
curb to curb or from one side- of -the street to

the othm

It is common also on w1de thmoughfares and
Such markings
or cther suitable paint or coloring matter thereto

or by an application of small spaced- -apart metaliic
buttons. The present invention is {o be employed

in connection with a system of marking which
| includes the routing out from the surface of pre-

determined portions of the paving material so
as to produce grooves of suitable depth, which

90

95

100

105

110

said grooves are then filled in with a suitable |

composition of mobile matter which becomes
very hard when set, and which becomes also as
permanent as the paving material when Set.
Grooves of this character may he spaced apart for
a distance suflicient to mark out or define a lane

over which automobiles are adapted to travel
“or the grooves may be spaced apart a suitable

distance from each other to describe a prede-
termined lane running from a curb at one side

of the street to a curb at the other side thereof.

Now, on reference to Figure o, assume that at D

or surface to be grooved and
that T is the curb at one side of the street. The

grooving mechanism shown in Figure b is in the

act of producing two relatively narrow groczves
in the surface D, the same extending in paraliel-
ism with each other and running from the curb-
ing B to a like curbing on the opposite side of
the street. Two grooves F, F, will be thus formed

in the surface D as will be evident from a yef-

erence to Figure 10 of the drawings. When the

organization is used for the purpose of defining a.

predetermined lane from curb to curb of the

street, the grooving disks are placed in position

115
120
125

130

and the entire organization is then pushed man- .

ually in the direction of the arrow « in Figure b,
it being understood that during this operation

the latch means 87 has been adjusted into its

140

proper keeper recess 86 In order to hold the motor

aeainst rotation about its vertical pivot. Let us
'assume slso that the motor is in operation and

that power is being supplied to the orYooving

disks 53, 53, through the respective gear trains 1

heretofore referred to. The. organization may
be manually propelled across the suriace L) at
such speed as may bhe required In order to effect
intended penetration ol the grooving disks 1o
preduce grogves 1 par allelism and of the desn'ed
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depth. The depth of penetration may be easily
controlled by an operstion manually imparted

10 the regulating screw 91, whereby to effect relg-

tive adjustment between the castor wheel 98 and
ihe lower peripheral surfaces of said grooving
disks. At this point, it will be appreciated that
due to the angularity of the housing extensions
In which the grooving disks are mounted, the
veight or load of the disks and other niechanical
parts carried thereby will he sufficient of itself
to permit the peripheral surfaces of these disks
to progressively penetrate {he surface D, limited
cnly by predetermined adjustments of the said
castor wheel 28. From the fact that the g1roovV-
ing disks 53—53 trail hehind the mouor, it follows
tnat by the time the orzanization has apovroached
to a position close to the curbing at the opposite
side of the street a considerable ungrooved sur-
face will, of necessity, be left in the suriace D
between said last named curbing and the disks
63, and in order that said surface may be prop-
erly grooved to a point almost to the next (-
Jacent curb, the motor is tilted in an upward
direction on its horizontal pivot 75, 80 as io re-
move the disks from the previously cut Srcoves.
Assuming the latch member 87 has been released
from the groove 85, the entire motor is then
turned around on its vertical rivot until the

latching device shali have iregistered with tne

Keeper recess 87, at which time the disks 53
may re-enter the previously cui grooves and the
orgailization advanced in the direction of the
next adjacent curb. When the work of grooving
has been completed, it will be found that the
grooves terminate at positions very close to the
respeciive curbs at the opposite sides of the street.

After two grooves F, ¥, have been formed in
parallelism, and of a pre-selected width within
the range of adjiustinent of the disks D3—n3 (see
Figure 10), the intervening section &+ of concrete
between said grooves mayv be routed out DY means
of an air hammer or other suitable well known
tool, to thereby produce a single sroove H (Figure
11) of considerable width, which may then be
filled in with a mobile marking cemuposition such
as white cement I (Figure 12), or this filler ma,-
terial may be suitably colored so that it will be
in marked contrast to the color of the pavement.
However, there may be instances where it msy
not be necessary to climinate the material from
between ‘said grooves, and in that event the
grooves may e separately filled in with o suit-
avie self-hardening substance, such as cement or
other well known commposition of matter.

When it is desired to move the entire organ-
ization along a line at right angles to the track
B, rocking movement is imparted to the shaft 15
SO as to lower the castor wheels 22 aegainst the
road surface and to elevate the grooving disks
0—93 10 positions where they will not drag
against the surface of the roadway. The motor
1s then tilted on its vertical axis until the castor
wheel 98 is disposed directly above the castor
wheel 33, the axis of rotation of the latter then
being parallel with the axis of rotation of the
former. At this time the castor wheel 98 has
its peripheral surface in contact with the periph-
eral surface of said castor whesl 33, whereby to
entirely clear the peripheral surfaces of the Sro0V -
ing disks 53 from the ground and thus prevent
these disks, which are more or less delicate, from
being fractured or in any manner marred during
transportation of the complete organization.
Also at this time it will be seen on reference to
Figure 9 that the castor wheel 98 will be posi-

1,961,540

tioned between parallel cheek pieces 99 which are
carried by the plate 28, thus temporarily holding

the imotor against movement around iis vertical

axis. I have described an operation of the or'-
ganization when marking off sections of a high-
way trem curb to curb, and it is to be understood
that when forming trafiic lanes along wide ave-
nues or thoroughfares the track B may be of 3
sectional character whereby the sections may he
progressively extended over any selected distance
which marks the course over which the organiza-
tion is to be propelled.

In referring again to Figures 10, 11 and 12 of
the drawings, it will be noted that after the two
grogves ¥, F, have been formed in the surface D
at the left, corresponding grooves are formed in
the same surface at the right, and that all of the
surface D between the extreme inner grooves is
adapted 10 become the effective trafiic lane to be
delineated as aforementioned.

What is claimed is:

1. Tna grooving organization, a carriage; means
for guiding the carriage along a nre-defined
course;, a motor mounted for oscillating move-
ment on the carriage: a driven grooving element
cperatively connected with and ecarried by the
metor; and means carried by the motor for en-

gagement with a surface being acted upon by the

element to limit the depth of penetration of thea
latter in said surface.

2. In g grooving organization, g carriage; means
for supporting the carriage for movement along
a linear path; a motor mounted for oscillating
movement on the carriage and for movement
avout a vertical axis; grooving mechanism sup-
ported by the motor and including a rotary groov-
ing element; and means for holding the motor
against movement about said vertical axis so as
to maintain the grooving element in g position
parallel with the path of movement of the car-
riage.

3. A grooving organizaticn comprising a porta-
ble, wheeled power plant: a rotary 2rooving ele-
ment operatively co-ordinated with the motor
to be driven thereby and disposed in g vertical
position atv one side thereof: means for mount-
Ing the motor to tilt-about a horizontal axis: and
means co-operable with the grooving element to
determine the depth of penetration thereof in
a surface being acted upon thereby as the car-
riage is moved over said surface.

4. A grooving organization comprising s port-
able motor; a rotary grooving element operative-
ly co-ordinated with the motor to be driven there-
by and disposed in a vertical position at one side
thereof; means for mounting the motor to tilt
about a horizontal axis and to turn about a ver-
tical axis; and means co-operable with the Srooy-
ing element to determine the depth of peneLra-
tion thereof in a surface being acted upcn there-
by as the motor is transported over said surfsce.
- 9. A grooving organization comprising a, track;
2, carriage having track-engaging whsels: groov-
Ing mechanism carried by the carriage: g pivotal-
Iy supported castor wheel carried by the car-
riage and adapted to be dispozed at cne side of
the track in parallelism with the track-engaging
wheels; wheeled means carried by the carriage
and having its wheels dispesed at right angles
to the track-engaging wheels; and means for ef-
fecting relative movement between the carriage
and the wheels of the first said means and for
turning the said castor wheel to a position in
parallelism with said wheels s0 as to elevate the
track-engaging wheels above the track and enable
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the cmmage to be shlftec[ laterally away from

the track.

anism movable with the carria'ge ;
operable with the carriage for guiding the groov-

ing mechanism along a pre-defined path; means
including a castor on the carriage co-acting with

said co-operable means to guide the grooving

mechanism as aforestated, and a plurality of
~ vertically adjustable ground-engaging
- supported from the carriage; means for operat-
ing said ground-engaging wheels to raise the car-
- riage and for operatively correlating same with
the ground-engaging wheels, so that the organiza-

tion may be propelled to a position at one side

of said pre-defined path; wheeled depth-deter-

- mining means for the grooving mechanism:; and

20

means on the carriage for supporting the groov-

ing mechanism for vertical tilting movement, the

aforementioned castor being co- operakle with the

wheel of the depth-determining means when the

 grooving mechanism is tilted to cne position so

25

- 30
including a castor on the carriage co-acting with
said co-operable means to guide the grooving

‘anism movable with the carriage;

as to hold said menhamsm 111 a non-—gl ooving po-—

sition.

7. In a grooving mgamzatlon a, 1011g1tud1na,1]y-

and vertically movable carriage: grooving mech-

operable with the carriage for guiding the groov-
ing mechanism along a pre-defined path; means

- mechanism as aforestated, and a plurality of ver-

30

ported from the carriage;
said ground-engaging wheels to raise the car-
riage and for operatively correlating same with

tically adjustable ground-engaging wheels sup-
means for operating

~ the ground-engaging wheels, so that the organ-

40

 ization may be propelled to a position at one side
of said pre-defined path; and means on the car-

riage for mounting the grooving mechanism to

- turn around a vertical center.

45

1)

8. In & grooving organization, a lanﬂ'ltudmally._

and vertically movable carriage; groeving mech- able carriage; a motor mounted to travel with the

anism movable with the carriage; means co-

operable with the carriage for guiding the groov-
ing mechanism along a pre-defined path; means

including a castor on the carriage co-acting with

“said co-operable means to guide the grooving
mechanism ag aforestated, and a plurality of ver-
tically adiustable ground-engaging wheels sup-
- ported from the carriage; means for operating

said eround-engaging wheels to raise the carriage

and for operatively correlating same with the

sround-engaging wheels, so that the organiza-

" tion may be propelled to a position at one side of

60

65
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75

said pre-defined path; wheeled depth-determin-

ing means for the grooving mechanism,; means.
on the carriage for supporting the grooving mech-

anism for vertical tilting movement, the afore-

mentioned castor being co-operable with the wheel
- of the depth-determining means when the groov-

‘wheels

means co- -

respective driven mechanisms;
- ing the carriage

5

ing mechanism ig tilted to one pos;l.tmn SO0 as to'
- hold said mechanism in a non-grooving position:

6. In a grocsvmg Organmatmn a Tong1t11d1na11y-
and vertically movable carriage; grooving mech-

means co-

and means for holding the grooving mechanism
against lateral displacement from the castor when

said mechanism is adjusted to said non-grooving

posﬂtmn

80

g. In agrowing ergamzatmn a portable, ver-

tically  adjustable base frame having ground-

‘engaging casiors, certain of which castors are out
of engagement with the ground when the frame
is elevated; a track; wheels on the base frame
- adapted to travel ala:ﬂﬂ' the track when the frame

is in one position and to co-act with. another one

of the castors to deiinitely guide the carriage

along a

xed course; and a grooving mechanism

carried by the carriage and occupying & posi-

tion wholly within a boundary described by lines

85

which cross the reapectwe castors at one side of -

sald track.

10. A grooving organization 'comprising groov-

05

ing mechanism; a portable vertically adjustable

~wheeled carriage, certain of the wheels of which

carriage are angularly disposed with respect to
another thereof; and means co-operable with the
first said wheels for raising and lowering the car-

100

riage and for arranging all of said wheels with

their axes substantially parallel with each other.
11. A grooving mbammtmn COoMprising grooy-
Ing mecnanism; a portable vertically adjustable

-wheeled carriage, certain of the wheels of which
carriage are angularly disposed with respect to
‘ancther thereof; means co-operable with the

first said wheels for raising and lowering the car-
riage and for arranging all of said wheels with
their axes parallel with each other; a track lo-

cated wholly to one side of the grooving mecha-
nism; and wheels carried by the carriage ard

adapted to travel along the track when the car-
riage is in one position of vertical adjustment
and to co-act with the aforement ioned other

wheel 1;0 gmde the carriage along a, deﬁmte
course,

105
110

115

12, A grouvmg organization comprising a pmt- '

carriage; a driven gear train at each end of the

motor: a plurality of rels tively adiustable groov-

120

ing elements co-operakle with the respective gear .

trains; and means for guiding the caumge a,lang
a predetermined course..

13. A grooving organization compusmg 2, port-
akle carriage; a motor mounted to travel with
the carriage; driven mechanisms co-~operable.
with the motor at the respective ends thereof; a

125

gang of -grooving elements co-operable with the

means for guid-

ment thereof with the motor and grooving ele-

ments in a lateral direction relatively to sa&d
pr edetermmed course.
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130
over a predetermined course;
- and means for supporting the carriage for move-
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