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1

My invention relates broadly to agriculture
eguipment and more particularly to a lift type
niulti-disc harrow.

This application is a continuation-in-part of
my application Serial No. 35,805 filed June 29,
1948 for Multiple Lift Type Disc Harrow.

One of the objects of my invention is to pro-
vide an improved construction of multiple dise
narrow including means for conveniently and
rapidly converting a single unit harrow to a
multiple unit harrow and vice versa and main-
taining the harrow in such converted condition
throughout a desired operation.

Ancther object of my invention is to provide
5 construction of multiple unit harrow in which
a screw-type strut is provided for maintaining
# multiple unit harrow in ganged position while
being readily adjustable to a position permitting
the elevation of certain of the gangs for operat-
ing the harrow as a single unit implement.

Still another object of my invention is to pro-

vide an improved construction of pivot means

for interconnecting the unit of a multiple unit
harrow for insuring rigidity of the chassis struc-
ture of the implement during ganged operation
thereof.

Still another object of my invention is to pro-
vide an improved construction of mounting means
for the disc gangs of a multiple disc harrow for
facilitating replacement and repairs to the equip-
ment.

Still another object of my invention is to pro-
vide an improved construction of hinged con-
nection between the frame sections of a multiple
gang harrow for facilitating orientation of one
frame section with respect to an adjacent frame
section when converting from multiple unit oper-
ation to single unit operation and vice versa.

Still another object of my invention is to pro-
vide a construction of journalling means for the
units of a multiple gang harrow for facilitating
rotation of the harrow discs during propulsion
of the harrow.

A still further object of my invention is to
provide adjustable means for a multiple disc
harroew for controlling the depth of penetration
of the earth by the harrow discs, the adjustable
means being accurate and precise for controlling
the depth of penetration of the earth by the
discs with corresponding accuracy.

Still another object of my invention is to pro-
vide an improved construction of locking means
for maintaining the multiple units of the har-
row in linearly aligned relation during harrow-
ing operations.

Other and further objects of my invention re-

side in the improved features of construction of

the multiple gang harrow set forth in the speci-
fication hereinafter following by reference to the
accompanying drawings in which: ’

7 Claims. (CL 55—30)
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Figure 1 is & plan view of the improved multi-
ple unit harrow of my invention; Fig. 2 is a side
elevational view of the multiple unit harrow of
my invention looking in the direction of arrow
A in Pig. 1; Fig. 3 is a view similar to the view
shown in Fig., 2 with one of .the units of the
multiple unit harrow raised to elevated position;
Fig. 4 is an enlarged transverse sectional view
taken substantially on line 4—4 of Fig. 1 show-
ing the arrangement of the harrow discs in one
of the harrow units; ¥ig. 5 is a horizontal sec-
tional view taken substantially on line 5—5 of
Fig. 4; Fig. 6 is a fragmentary transverse sec-
tional view taken substantially on line 6—&6 of
Fig. 5; Pig. 7 iy a fragmentary vertical sectional

~view taken substantially on line 1—7 of Fig. 5;
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Fig. 8 is an elevational view of one of the bearing
members employed for the suspension of the
harrow gangs in the structure of my invention:
Fig. 9 is a transverse sectional view taken sub-
stantially on line 9—38 of Fig. 2 showing the ad-~
justable means for elevating and lowering the
harrow units for controlling the depth of penetra-~
tion of the harrow discs; Fig. 10 is a vertical sec-
tional view taken substantially on line {8—19 of
Fig. 2; Pig. 11 is an elevational view partially in
section of the adjusting means employed in the
multiple unit harrow structure of my invention;
Fig. 12 is a transverse sectional view taken sub-
stantially on line {2—12 of Fig. 11; Fig. 13 is a
fragmentary plane view on an enlarged scale of
the hinge structure provided by the multiple.
units of the harrow of my invention; Fig, 14 is
a transverse sectional view taken substantially
on line {4-—Ii4 of Fig. 13; Fig. 15 is a transverse
sectional view taken substantially on line 15—I15
of Fig. 13; Fig. 18 is a fragmentary front eleva-
tional view looking in the direction of arrow B
in Fig. 13 and showing the locking means for the
harrow sections before insertion of the securing
bolt; Fig. 17 is a view similar to the view shown
in Fig. 16 but illustrating the locking bolt in posi-
tion, the view being taken substantially on line
{T—17 of Fig. 13; Fig. 18 is a transverse sec-
tional view taken substantially on line i8—{8 of
Fig. 13; Pig. 19 is a transverse sectional view
taken substantially on line 19—1{8 of Fig. 13;
Fig. 20 is a transverse sectional view taken sub-
stantially on line 20626 of Fig. 1; Fig. 21 is a
vertical sectional view taken substantiglly on line
2{—21 of Fig. 20 and Fig. 1; Fig. 22 is a side
elevational view of a modified form of my inven-
tion by which the rear harrow units may be selec-
tively maintained in predetermined angular posi-

“tions with respect to the forward harrow units,

the view illustrating the remote rear harrow unit
raised at substantially 45° with respect to the
plane of the axes of the forward harrow units;
Fig. 23 is a view similar to the view shown in:
Fig. 22 but showing the remote rear harrow unit
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raised and maintained in a 90° position with re-
spect to the plane of the axes of the forward
harrow units; Fig. 24 is a fragmentary plan view
of the front and rear frame structures utilized
in the form of my-invention shown in ¥Figs. 22-23
and showing the special construction of hinge
members which I provide for selectively main-
taining the rear harrow units in selected angular
relation to the forward harrow units; Fig. 25.is
an enlarged fragmentary plan view showing the

structure of one of the hinges employed in the

structure of Figs. 22-24; Fig. 28 is a- vertical sec-
tional view taken on the line 26-—28 of Pig. 25;
and Fig. 27 is a vertical sectional view taken on
line 27—27 of Fig. 26.

‘My:invention is directed to the type of multiple
unit. harrow: described in my co-pending appli-
cation Mo. 35,395 supra of which this application
is-a  continuation-in-part and wherein I provide
means. for adjusting the depth of penetration of
the earth by the harrow dises. I provide a lead-
ing -and: trailing or front and rear harrow unit
where the leading harrow unit is pivotally. con-
nected to a frame which couples to the hitch
connected to the tractor. The trailer harrow
unit: is: pivotally connected with the leading
harrow unit. through special hinge means and
may be. locked. in: coplanar relation by an ar-
rangement of special bol} fittings in accordance
with-.my-invention. The entire harrow structure
may: be elevated or lowered by special screw
means- ‘manually- adjustable to precisely and
accurately. regulate the depth of penetration of
the.earth’s surface by the harrow discs. When
the multiple unit harrow structure is to be oper-
ated in single gang arrangement instead of mul-
tiple gang arrangement the locking bolts are re-~
moved and . the trailing unit is moved to a posi-
tion superimposed over the leading harrow unit.
The mass of the trailing harrow unit then he-
comes-effective as ballast in aiding in the pene-
tration of the earth hy: the discs of the leading
harrow unit.

I.provide special bearing and mounting means
for. the gangs: of dises to facilitate rotation of
the-discs:as the-harrow is propelled by the pull-
ing-tractor, Completely replaceable gang units
are . provided in accordance with iny invention
for. facilitating- replacement and repair- of the
harrow;

Referring to the drawings in more detail, ref-
erence character 1 designates a hitch frame ex-
tending. in.. a vertical direction and. providing
megans for- connection to a tractor through the
lift;arms designated at 2, 3 and & extended for-

wardly to the tractor. The lift arms 2, 3 and 4

pivotally-connect.with:the hiteh frame t so that
the :hitch frame I-may be raised or lowered by
the operatien of the hydraulic lift mechanism on
the tractor; The hitch frame { is provided with
yoke=shaped arms through opposite portions of
which the rod member § extends and which
forms:the: connecting meaus for the lift arms 3
and-4:;extending to -the tractor. The ends of the
hitch-frame | extend beyond the rod 5 to posi-
tions la-and {b where they connect with the up-
wardly extending sets -of lugs shown at § and 7

which are.carried by the angle frame member 8a

of the forward substantially horizontally ex-
tending - frame member 8. The substantially
horizontally extending frame member 8 provides

mounting means: for sets of harrow discs which

are-illustrated more particularly in Fig. 4. The
substantially horizontally extending frame mem-

ber-4 is.substantially.-in.the shape of :a-trapezoid
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and is laterally braced to provide a rigid frame
by the angularly disposed angle frame members
8 and 18, These angularly disposed angle frame
members 9 and i9 serve in coaction with the side
frame angle members {1 and 12 as a support for
the sets of harrow discs shown more particularly
in Fig. 4.

The sets of harrow discs are arranged to re-
volve as the harrow is drawn forwardly over the
field to be cultivated. The sets of harrow discs
are represented mounted in their operative posi-
tions. beneath the substantially horizontally ex-
tending frame 8 at {8 and {5 and consist of
assemblies bolted together by bolt members {86,
one of the ends of which is indicated in Figs. 2
and 3. The disc assemblies {4 and 1§ are sym-
metrical in arrangement and are indicated as.
consisting of harrow dises 17, 18, 19 and 28
assembled together in spaced relation by sleeve-
like spacer means indicated at 21, 22 and. 23 con-
stituting the assembly i4. A reserve arrange-
ment of disc and spacer members counstitute the
assembly ‘in harrow unit 18 consisting of spaced.
discs 1ig, #8a, {9z and 20a, spaced by spacer
members 21a, 22g and 23g corresponding to-discs.
17, 18, 19 and 29 and spacer members 24, 22, and
23 of the harrow disc-assembly 14. The axes.of
the harrow disc assemblies 14 and 5. extend at
a1 obtuse angle with respect to each other and
with respect to the front of the-frame. member
8. The harrow: discs are scalloped at their pe-
ripheral edges for pulverizing the earth. The
spacer members 21 and 23.of harrow disc assem-
bly {4 are journalled .in. bearings 24.and 28 de-
pending from the horizontally. eztending frams
member 8§ while sleeve members 2io.and.23a are
journalled in bearings 24¢ and 25a depending.
{from the horizontally extending frame member
8. Inasmuch as the detailed construetion.of the
bearings and the detziled.assembly.of the har-
row disc units {4 and {3 are similar to the struc-
ture. and . mounting of the rearwardly disposed
harrow umnits, reference is made to the descrip-.
tion hereinafter following of the rearwardly dis-.
posed harrow units 26 and 27 for a more com-
plete understanding of both the mounting. and
assembly of the harrow units.

I arrange in a position-coplanar with the hori-
zontally extending frame member 8 a pair of.
frame members 28 and 28 disposed rearwardly
of the frame member §. The frame members 28.
and 29 gre individually hinged to. the frame
member 8 by means of very special constructions
of hinges which are illustrated more clearly in
Figs. 138, 14 and 15. Referring to Pig. 13 it will.
be observed that the rearwardly extending angle
frame 8b of frame member 8 provides a support
for pairs of upwardly extending plate members
38a and 81¢ which are welded to the top of angle
raember. §b in spaced positions: thereon. and ex-
tend beyond the rear edge of angle member. 8b.
The rear frame 28 which is coplanar. with the
forwardly arranged frame member 8 is provided
on its leading edge frame 29’ with a.pair. of.ver-
tically extending spaced plate members 32z and
&3¢ which extend between the spaced plate mem-
bers 38a-and 3le.and are. pivotally. connested
thereto by bolt members 34a- and-35¢ - enabling
frame member 29 to be raised from a substan-
tially coplanar position with frame member-8.as
represented -in Figs. 1 and 2 to a-positicn super-
imposed over the harrow disc-assemblies:carried
by-frame member 8. - When the rear frame mem-
ber-29 is. positioned coplanar with: the forwardly:
frame member: 8. the angle frames:8;and:29;
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abut each other as shown more clearly in Figs.
14 and 15. The frame members 29 and 8 are
maintained in the said coplanar relation by
means of a locking bolt 36a which extends
through g pair of depending lugs represented at
87a and 38a. The lug 37a is shown more par-
ticularly in Figs. 16, 17 and 18 as having a sub-
stantially U-shaped section which is recessed at
the forward portion thereof as répresented at
31a’ to allow the entry of the hexagonally shaped
head end 36a’ of bolt 36a. The lug 38¢ is formed
by a pair of depending plates between which the
bolt 36a extends and is secured by washer and
nut combination 36a’’. Thus the bolt 36z is car-

ried in the lug 3Te and substantially maintained ]

against dislodgement and passes heneath the
angle frames 8t and 29’ and between lugs 37a
and 38¢ for maintaining frame member 29 in co-
planar relation to frame member 8. The rear
frame member 29’/ of frame member 28 extends
toward the cenfer of the implement and termi-
nates in a depending plate 39¢ shown more par-
ticularly in Figs. 20 and 21. The depending plate
39z carries a bolt member 40 therein which is
directed transversely through a coacting plate
39 slotted at 39’ to permit the entry of bolt 49,
the plate 39 being carried by the extension 28’
of the frame member 28 having complementary
parts to the parts of frame member 29 heretofore
explained. Thus when frame members 29’* and
28"’ are aligned in coplanar relation they may be
locked in this relation by bolt member 49 which
is secured in position by tightening nut 40«
against slotted plate member 39 represented in
Fig. 21,

The frame member 28 is provided with sym-
metrically arranged component parts which are
identical with the component parts explained in
connection with frame member 29 including the
plates 32 and 33 which coact with sets of plates
30 and 2 carried by angle frame 8» of frame
member 8, the said plates being pivotally con-
nected by bolts 34 and 35 all arranged in & man-
ner similar to the correspondingly numbered
parts heretofore described by reference charac-
ters bearing subsecripts ¢. Similarly the locking
bolt 36 is arranged to extend through the de-
pending lugs 37 and 38 in a manner similar to
the arrangement of locking bolt 36a heretofore
described. The frame members 28 and 29 may
be independently raised over the frame member
8 as represented for example in Fig. 3 in which,
the frame member 28 is shown in elevated posi-
tion while frame member 28 is shown in coplanar
position with respect to frame member 8.

The harrow disc assemblies 26 and 21 carried
by frame members 28 and 29 are symmetrically
arranged and are displaced from the center of
the implement as shown in Fig. 1. The harrow
disc assemblies 26 and 27 are disposed on axes
extending at an obtuse angle which is symmetri-
cally opposite to the obtuse angle on which the
axes of harrow disc assemblies 14 and {5 extend.
The discs are arranged in the harrow discs as-
semblies 26 and 27 in positions which are in
echelon with respect to the discs. in the for-
wardly disposed harrow disc assemblies 14 and
15 for insuring the pulverizing of the earth as
the harrow is advanced over the field. I have
designated the harrow discs in the harrow disc
unit 26 at 41, 42, 43 and 44 spaced by sleeve mem-
bers 45, 46 and 47 respectively. The component
parts of the harrow disc assembly 21 have been
designated by corresponding reference charac-
ters bearing subscripts a where the discs are des-
ignated as 41a, 42a, 43a and 44a spaced by sleeves
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, .6 .
45¢, 46c -and 47¢. In Fig. 4 T have shown the
manner of assembling the harrow ‘discs with the
spacing sleeves therebetween and through which
the bolt member 48c -extends and-is secured
therethrough by the headed end 48a’ bearing
against plate 49a arranged at one end of the
assembly and extending through plate 50¢ at the
other end of the assembly and locked by means
of nut 48a’’ at the end of the assembly. The
assembly for discs 41, 42, 43 and 44 is carried ouf
in g similar manner. E

-The individually hinged frame members 28
and 29 are each polygonal in shape as repre-
sented in plan view in Fig. 1 and have the angle
frames which interconnect the forward and rear-
ward angle frames 28’ and 28’/ and 29’ and 29°*
inclined at an angle -extending toward the rear
of the implement. The angle of inclination of
the side frame members 28’’’ and 28’’'* and
angle frames 29’’’ and 29’’’ is such that when
the multiple disc assemblies are mounted thereon
with the axes of the assemblies extending nor-
ma] to the direction of the angle frame members
28’77, 28’7, 29°’" and 29’’’ the harrow discs. are
maintained at the proper obtuse angles for the
most efficient-operation in coaction with the for-
-‘wardly disposed harrow units. {4 and 5. :

The manner of  journalling the rearwardly
disposed harrow units 26 and 27 has been illus-

» trated more clearly in Figs. 4-8 wherein the man-

ner of suspending the bearings from the angle
frame members 29’’’ and 29’’’ has been clearly
brought out. It will be observed that. bracket
members 5la and 52¢ are secured to the verti-

. cally extending flange portions of the angle

frame members 29’’’ and 29’’’* respectively by
bolt members 53z and 54a. The bracket mem-
bers 8fa and 52¢ depend downwardly and are
provided with horizontally extending portions
8la’ and 52¢’ which serve as supporting means
for the journal boxes 55¢ and 56a¢. Each journal
box is formed as represented more particularly
in Fig. 7 by upper and lower complementary
parts §6a’ and 56a’’ which are secured by bolt
members §Ta. and 58a which extend through the
horizontally extending flange 52a’ and are se-
cured by fastening nuts §7a’ and 58q’ to the top
thereof. A similar arrangement ig provided for
connecting bracket 51a with journal box 55. The
parts of the journal box 56a’ and 58a’’ enclose
the combined spaced member and sleeve bearing
41a. The sleeve bearing 4Ta is shown in eleva-
tion in Fig. 8 as including a multiplicity of
spaced flanges 47a’, 47a’’, #47a’'’ and 47a’""" dis~
tributed intermediate the end flanges 47a¥ and
412!, The end flanges 47a¥ and 47g" serve as
Spacer means bearing against the discs 48¢ and
43¢ while the intermediate flanges serve as
bearing means to allow control rotation of the
disc. assembly within the journal boxes 55¢ and
$8a. Lubrication is provided through the journail
boxes 55¢ and §6a through the lubrication ports
60a and 6la. “The associated harrow dise unit
26 is mounted in a manner similar to the harrow
disc unit 27 on brackets 51 and 52 employing
-component parts for the bearings similar to the
-component described for mounting harrow disc
unit 27. ’ ) :

I provide very special means for controlling: the
depth of cut for the harrow for. either of the
positions of the harrow; that is, with the multiple
‘disc units operating in‘coplanar relation or with
,_the rearward harrow disc units moved to super-
imposed position above the forward harrow dise
units. * This depth control mechanism is illus-
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Arated. more clearly in. Flgs 1-3. and 9-12. The
.depth control mechamsm consxsts of a pair _of
serew members of. opposrte screw _th ea,ded p1tch
represented at, 62 and-63. - Screw member, §2 ter-
,mmates ina blpck 64: whieh is. pwoted at. 65 1o the
upwardly extended hitch. frame. I. The screw
memper 63 termmates in a. block 66 whmh is piv-
oted. - Dbetween-. brackets 66a mounted on angle
~frame member, 8b at the rear, of the front frame
member 8. A cyhndncal member 61 ha,vmg axi-
ally extending screw threaded. recgsses £8 and 69
{herein.of right and left hand screw threads ex-
bends between and engage: the screw threaded
members 62 and $3. A hand wheel 69.is- prov1ded
for revolving cylindrical member §7 ; for retracting
or extending the screw threade embers §2 and
63 depending upon ‘the d1rect1on of 1otat10n of
‘hand wheel §9. A nut 18.is provxd,ed on: serew
threaded member 62 and coacts with the end of
screw threaded recess 68 .serving fo lock the ex-
pansion and contraction: device into. a predeter-
mined set position when adjusted to.a desired se-
lected position. . With frame members 28 and: 29
locked in coplanar relation with frame member 8
:the -entire harrow frame may be elevated about
the pivotal connections fe and .b.-with the trac-
tor hitch frame for thereby.elevating both the
forwardly disposed:harrow.disc.assemblies 44 and
45 as well: as the rearwardly disposed harrow
disc.assembilies 26.-and 21 and clearing:the sur-
Jface over which the implement.is operated. . When
the locking bolts 36.and: 36a- are removed.and
frame. members 28 and-29 shifted to angular -po-
-sitions superimposed. over the forwardly. disposed
harrow -disc assemblies the double screw device
continues to function to:elevate :the harrow: disc
assemblies 44 -and i § above the surface over which
the implement operates and-in-this- position the
tractor. may move the harrow readily from one
location .to.another.or. to and from-the:field in
.which'the.implement-is to -be -used. : :‘Where the
depth. of ;penetration. of :the surface of the earth
by:the harrow discs must-be controlled the double
.serew may-be.operated by hand wheel 69 to exert
pressure between:the tractor.hitch frame 1.and
+the frames § and/or:§,:28, and 29 for directing.the
JIrames downwardly and inclined-at such an angle
that: the harrow:discs.will.penetrate .the earth’s
:surface. to the desired. degree thereby controlling
the:depth.of cultivation by use.of:the-implement
-of my invention with a.very high degiee of preci-
.sion.

. In Figs..22:27 I have .shown a-medified form
of -my invention in: which.a special hinge con-
‘struction is substituted for:the:plate members 31,
3la and 33 and.33¢ heretofore deseribed. In this
modified arrangement.the frame memhers28.and
29 are provided adjagcent their interion;sides with
‘horizontally extending vertically :disposed-.plate
members Ti and:d1la which are welded to :the
rear frame members 28.and 29, respectively, and
project-over the front, me member 8. ‘The-front
frame member; 8 earries.coacting vertically ex-
,tendmg curved: ;plates:72: and Jd2¢. which -have
a. penpheral dimension: greater .than 180°. -The
,shape of: -these tes -12-.and- A2a .is..shown
more clearly din; Fig. 26 where. the, .center. of
the plate is located at 13a displaced above the
dop:plane:surfaces.of :the’ frame. members:- ;28
and 29. . That-is:to-say,:the plates 12.and 12¢ are
Jdarger.; than semi-circles and-.enable- the- plate
aembers j1i..and Jta-to-be journaled therem by
‘holt members 74 -and T4e-which extend: through
:$he central apertures 13 and-13q, in plate mem-
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bers 12:and 12¢. This, enahles the trailing frame
members 28 and. 23 to be raised with respect fo
the Jeading frame member §.about the . centers
provided by bolt membpers 34 and- 34a heretofore
described, and the-bolt members 14 and 74a. pro-
vided. in the spemal hinge units constituted by
plates T1—72 and T{a and T2q.

The circular plates 72 and 72a.are each pro-
v1ded w1tn spaced apertures which I have des-
1gnated at T5a, 16¢, 17a.and 18a in.Fig. 26 and
which correspond to similarly numbered . aper-
tures without the suffix.a provided in. the corre-
spondingly - identified - plate .72. These spaced
apertures are adjacent: the peripheral edge .of
each curved plate and spaced.at:such increment
of -distance as will engble bolt members 14 to be
detachably extended therethrough for selectively
maintaining. the rear or frailing: frame members
28 and 28 in a selected angular:position with re-
spect to the forward or:leading frame member 8.
For_example. in Fig.. 22-the. remote harrow -unit
25 is.shown elevated in-a position at approxi-
mately 45° with respect to the plane of the axes
of the forward harrow units represented at 14 and
15 by the passage of bolts 74 and I8¢ through
apertures 78 and 784 in plates 72 and 12«¢. I re-
fer to the apertures 6 .and T8¢ in order to des-
ignate the corresponding apertures in the similar
plate members 72.and 724.

In Fig. 231 have shown.the remote: trailing
harrow unit 26 elevated. to-vertical position in
which the frams 28 is secured by bolt-74 passing
through aperture 17 in plate T2.

It will also be understood that the rear or trail-
ing harrow units 29 and 27 may both be moved
10. a- position direetly over the forward or lead-
ing harrew units: {4 and. {5 and maintained in
position by bolt members exfending through
apertures 78 and T8¢  in plate -members 12
and 72q.

‘The other parts of the modified form. of equip-
ment shown in Figs. 22-27 are identified with the
elements heretofore described in-connection with
Figs. 1-21, ‘

~In the operation of the harrow of my invention
the complete unit as shown in Pig. 2 is_raised
when it is desirable-in turning the unit around.
The entire unit is also raised above the ground
level for transport to and from the locations in
which the unit is:to be used. This raising oper-
ation is effected by the hydraulic system of the
tractor and the three-point 1mp1ement hook-up
attachment which is a part of the tractor. )

Precision control of the depth of penetration

4 of the harrow disc blades is effected primarily

by the hydraulic system and hook-up attach-
ment. ‘The harrow unit is of the order of 730
Ibs. inweight and the four disc gangs are origi-
nally-attached to the main frame at fixed angles.
The arrangement, is such that there is a, tendency
for the harrow to produce a degper depth of pene-
tration-than is desirable, and also constitutes a
load resistance that may be greater than the
tractor capacity. Under these conditions the de-
sired depth of penetration is regulated by moving
the hydraulic control lever on the tractor up.or
down for cmrespondmgly angularly shxftmg the
complete harrow unit,

In raising and lowering the complete, harrow
unit the hiteh frame | remains in.a substantially
vertical position throushout the up and down
movement of the complete unit as controlled by
the hydraulic system and hook-up attachment.
The frame member designated at.8 also. remains
in a substantially horizontal position. The. hand
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wheel 69 on the cylindrical member 67 may be
revolved to operate the screw threaded members
62 and 63 to regulate the depth of penetration
of the rear sets of harrow dises 26 and 217 in rela-
tion to the penetration by the front sets of har-~
row discs 14 and 5. If the adjustable cylindri-
cal member 67 is revolved to lengthen the effec-
tive length of screw threaded members 62 and 63
the rear end of frame member 8 and the coacting
frames 28 and 29 move below a horizontal gear
line position and permits the rear sets of blades
26 and 27 to cut deeper than the front sets of
blades i4 and (5. By reversing the adjustment
of hand wheel 69 the cylindrical member and as-
sociated screw members 67 are shortened in their
effective length so that the frame member 8
and the associated frame members 28 and 29 will
move above a horizontal center line position and
permit the front sets of disc blades i4 and {5 to
make a deeper penetration and deeper cut than
the rear blades 26 and 27. 'The left and right
hand threads on screw threaded members 62 and
63 coacting with the cylindrical member or ad-
justment strut 67 assure a very accurate and
exact adjustment of the position of the harrow
discs.

By use of the implement of my invention the
effective ballast of the implement is readily con-
trolled by either the distributing of the mass of
the harrow units in coplanar relation as repre-
sented in Figs. 1 and 2 or concentrating the effec-
tive mass of the harrow units by the superim-
posed relation of the multiple dise units as rep-
resented by one of such units in the position illus-
trated in Figs, 3, 22 and 23. I have found the
double screw device of my invention highly effec-
tive in the precision control of the depth of cul-
tivation.

While I have described my invention in certain
of its preferred embodiments which have been
found to be particularly effective in production,
manufacture and use, I realize that modifications
may be made and I desire that it be understood
that no limitations upon my invention are in-
tended other than may be imposed by the scope
of the appended claims.

What I claim as new and desire to secure by
Letters Patent of the United States is as follows:

1. A multiple lift-type disc harrow comprising
a coupling frame connectible to a tractor, a frame
member connected with said coupling frame,
gangs of discs carried by said frame member, g
pair of separate frame members disposed side
by side individually hingedly connected with the
rear of said first mentioned frame member, and
movable through an orbit appreciably greater
than 90 degrees in the direction of said first men-
tioned frame member, gangs of discs carried by
said pair of frame members, said first mentioned
frame member carrying connecting means on the
trailing edge thereof, and said pair of separate
frame members carrying connecting means on
the leading edges thereof aligned with the afore-
said connecting means, and disconnectible means
interconnecting the aligned connecting means
on both said frame member and the rearwardly
disposed separate frame members for maintain-
ing said pair of frame members in coplanar rela-
tion with respect to said first mentioned frame.

2. A multiple lift-type dise harrow as set forth
in claim 1 which also includes additional discon-
nectible means interconnecting said pair of sep-
arate frame members, all of said disconnectible
means when disconnected permitting said sep-
arate frame members to be individually and sep-
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arately moved from a coplanar position with re-
spect to said first mentioned frame member to a
position ‘over and above said first mentioned
frame member.

3. A multiple lift-type disc harrow as set forth
in claim 1 in which said pair of separate frame
members have individual widths which are sub-
stantially one-half the width of said first men-
tioned frame member and where said pair of
frames may be selectively oriented to a position
over said first mentioned frame.

4. A multiple lift-type disc harrow as set forth
in claim 1 in which the connecting means on the
trailing edge of said frame member are substan-
tially U-shaped and depend downwardly beneath
the said frame member and wherein the connect-
ing means on the leading edges of the pair of sep-
arate frame members comprise depending spaced
members extending in alighment with the afore-
said U-shaped members and wherein the discon-
nectible means interconnecting the aligned con-
necting means on both said frame and the rear-
wardly disposed separate frames constituted by
both members extend through said U-shaped
members and between said depending spaced
members and are fastened with respect thereto.

5. A multiple lift-type dise harrow as set forth
in claim 1 in which the connecting means on the
trailing edge of said first mentioned fraine men-
ber depend beneath the plane of said frame mem-
ber and where the connecting imeans on the iead-
ing edges of said pair of separate frame members
depend beneath the planes of said separate irame
members in alignment with the aforesaid con~
necting means and wherein the disconnectible
means interconnecting the aligned connecting
means extends below the planes of pboth said
frame and said pair of frame members when said
pair of frame members and said frame member
are disposed in coplanar relation.

6. A multiple lift-type disc harrow as set forth.
in ciaim 1 in which said pair of separate frame
meinbers abut with each other at the trailing
edges thereof and have disconnectible means for
fastening the rear edges of said pair of frame
members in coplanar relation with respect to said
first mentioned frame member and in coplanar
relation with each other.

7. A multiple lift-type disc harrow as set forth
in claim 1 in which said pair of separate frame
members terminate in mutually abutting mer-

. bers wherein one of said members carries a dis-
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connectible means therein and the other of said
members includes a downwardly disposed sup-
stantially V-shaped notch operative to engage
said disconnectible means when said pair of sepa-
rate frame members are disposed in coplanar
relation with respect to said first mentioned

frame member and in coplanar relation with each
other.

JACKSON PERRY ROBERTSON.
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