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No. 785,493.

UNITED STATES

Patented March 21, 19005,

PATENT OFFICE.

HARLAN SMITH HOWARD, OF MADISON, WISCONSIN.

SULKY DISK HARROW.

SPECIFICATION forming part of Letters Patent No. 785,493, dated March 21, 1909.
Application filed February 65,1904, Serial No, 192,079, |

To all whom it may conceri:

Beit known that I, HARLAN SMITH HOWARD,
a citizen of the United States, residing at Madi-
son, county of Dane, State of Wisconsin, have
invented certain new and usetul Improvements
in Sulky Disk Harrows, of which the follow-
ing isaspecification,reference being had there-
in to the accompanying drawings, in which—
Figure 1 is a perspective view; Fig. 2, a
plan view; Fig. 3, a longitudinal vertical sec-
tional view on the line 111 IIT of Fig. 2; Kig.
3", a detail view; Kig. 4, a detail plan view
ot one pair of disks and a disk-carrying arm;
Fig. 5, a longitudinal vertical sectional view
on the line V V of Fig. 4; Fig. 6, a detail
front elevation showing the means for pivot-
ally connecting the disk-carrying sections to
the rocker-bar of the supporting-frame; Kig.
7. a detail plan view showing the draw-1ron
connected to the front bars of the disk-carry-
ing frames; Fig. 8, a detail plan view of a
slightly different form of means for mounting
the disks in pairs; Fig. 9, a vertical sectional
view on the line IX IX of Fig. 8; Fig. 10, a
detail vertical sectional view on the line X X
of Fig. 9; Fig. 11, a similar view on the line
X1 X1 of Fig. 9; Fig. 12, a detail plan view
showing the draw-iron connected directly to
the disk-axle boxes: Fig. 13, a detail rear ele-
vation showing a slightly different manner ot
connecting the presser-bars of the disk-carry-
ine frames to the main supporting-frame, and
Fie. 14 a detail plan view showing a slightly
different form of connection between the front
har of the disk-sections and the front bar ot
the main frame. .
The object-of this invention is to simplity
and improve the construction of sulky disk
harrows and to provide means whereby such
a harrow may be manipulated to adapt 1t to
different kinds of soil and whereby the opera-
tor will have complete control of the machine,
as. will appear hereinafter more tully.
Referring to the various parts by numerals,
1 desionates the transporting - wheels, which
support between them the main frame 2. The
tront bar 3 of this main frame is pivoted at 1ts
ends in the side bars, so as to be capable of a
rocking motion. Rigidly secured to this front

bar midway its ends is the tongue 4. The !

rear end of this tongue extends near to the
rear bar of the main frame, and secured there-

| to is a vertical bar 5, which is provided with

a series of holes. Connected to this bar by
means of a bolt passing through one of said
holes is a bearing-iron 6, which is formed with

an aperture in the rear of the tongue 4. HEx--

tending through the aperture of this bearing-

iron is a bar 7, one end of which is pivotally

secured to the rear bar of the main frame, as
shown in Fig. 2. The other end of this bar
'« connected to a lever 8, which is pivoted on
the main frame and by which said bar may
be manipulated to raise or lower the rear end
of the tongue, thereby rocking the front bar
of the main frame on its pivots and raising
or lowering the disk-carrying frames, as will
be hereinafter set forth. The operation of
this part of the machine 18 substantially as
described in my Patent No. 742,988 and dated
November 3, 1903. -_

. Secured to the front bar ot the main frame
on each side of the tongue are cap-irons 9,
and pivotally connected to these cap-irons are
depending diverging supporting - bars 10,
whose lower ends are connected to the front
hars 11 of the disk-carrying frames. The
supporting - bars connected to the left-hand
cap-iron are on the rear side of the rocker-

bar, and those connected to the rigcht-hand

cap-iron are secured to the forward side there-
of, so that the front bars of the disk-carrying

frames are not in alinement, the right-hand

one being 8lightly forward of the left-hand
one in order that the inner disks of each disk-
carrying frame may be placed near the cen-
ter line of the machine. Connected to each
tront bar of each disk-carrying frame are
three rearwardly - extending disk - carrying
arms 12. These arms at their forward ends
are bolted to heads 13, which are pivotally con-
nected to the -front bars by means of eyebolts
14. FEach disk-carrying arm consists of two
side pieces 15, which are separated a short
distance and extend rearward oblique to the
line oftravel. Aboutmidway theirends these
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arms are bent and extend vearward obligue

to the line of travel, but at an angle reverse
to that of the forward portion, so that the rear
end of each of said disk-carrying arms Is d1-
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rectly in the rear of its forward end, as shown

~very clearly in Figs. 2 and 4. The disk-car-
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rying arms on the left-hand disk - carrying
frame are extended or inclined toward the
left-hand side of the frame and are then bent
and their rear ends inclined toward the right
hand. Thearms of the right-hand section are
inclined in the opposite direction, as shown
clearly in Fig. 2 of the drawings. The disk-
carrying axles are mounted in journal-boxes
which are perpendicular to a longitudinal cen-
tral line drawn through the forward portion
of the disk-carrying arms, so that said disks
are at an angle to the line of draft, the out-
ermost disk of each pair being slightly in ad-
vance of the inner disk of each pair. Pivot-
ally connected to the rear end of each disk-
carrying arm is an upward-extending rod 16.
The upper ends of the rods connected to the
arms of each disk-carrying frame extend
loosely through aperturesin a presser-bar 17
and are provided with retaining nuts and
plates above the said bar. Interposed be-
tween sald presser-bar and the disk-carrying
arms are springs 18, one of said springs sur-
rounding each of the rods 16 and normally

~and yleldingly maintaining the rear ends of
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the disk-carrying arms depressed. Mounted
on the rear end of the tongue is a transverse
bar 18% on each end of which is mounted a le-
ver 19. Connected to each of these levers is
a depending link 20, whose lower end is pIv-
otally connected to a hanger 21, which is rig-
1dly secured at its lower end to the center of
the adjacent presser-bar. 1t will be readily
seen that by manipulating either of the le-
vers 19 the connected rear end of one of the
disk-carrying frames may be raised or low-
ered, as desired. It will also be seen that
either disk-carrying section may be manipu-
lated independently of the other.

Kach disk-carrying frame is pivotally hung
at 1ts longitudinal center by means of the sup-
porting-irons 10 and the hangers 21. so that
the said frames may swing and adjust them-
selves to the soil.  To limit the upward Swing
of the disk-carrying frames at their Inner
sides, buraper-irons 3* are bolted to the rocker-
bar 8. These ironsare bent horizontally near
their lower ends to extend over the inner ends
of the front bars of the frames, their extreme
lower ends extending down in the rear of said
front bars, as clearly shown in Figs. 2 and 38
of the drawings, and are slotted at their u pper
ends 1n order that they may be vertically ad-
justed. It will thus be seen that these bumper-
irons will prevent the inner ends of the frames
being lifted sufficiently to raise the disks out
of the ground and that the disks at said inner
ends of the frame will be forced to cut as deep
as the outer disks of the frames.

The pressure of the soil on the disks while
the machine is pulverizing tends powerfully
to thrust the disks toward the center of the
machine.

This pressure also strongly tends |
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to raise the inner disk of each pair out of the
soil, thus bringing on said disks a twisting
pressure or strain which tends to draw or bend
the rear end of the disk-carryinge arms toward
the center of the machine. It will therefore
be seen that by forming the disk - carrying
arms as described, so that their rear portions
extend in the direction of the thrust of the
disks, they will be in the best form to tale
up this thrust without yielding and without
danger of distortion. It will also be noted
that by bringing the rear end of each disk-
carrying arm directly in the rear of its for-
ward end and there securing it to the presser-
bar the tendency to shift laterally is counter-
acted.

By constructing the main frame and mount-

ing therein the disk-carrying frames as de-

scribed the larger portion of the welght of
the machine is brought on the rear ends of
the disk-carrying arms, and as the disks are
mounted in said arms near the forward ends

thereof a powerful leverage is obtained to

force said disks into the soil. This is of im-
portance, particularly as said disks may be
adjusted to the proper depth by manipulating
the levers 19, which are connected to the rear
ends of said disk-carrying arms. |
Connected to the forward sides of the front
bars 11 at the centers thereof is a draw-iron
22, and this draw-iron is connected to the
tongue by means of links 23, said links being
connected to sald iron near its outer ends ancl

‘to the tongue at a point forward of the dra-

iron. Connected to the tongue are two rear-
ward and outward extending brace-bars 24,
whose rear ends are connected to the forward
side of the rocker-bar, near the ends thereof,
said bars being connected in such manner as
to permit the rocker-bar to have the necessary
movement, as heretofore described.

When it is desired to tilt the disk-frames
by throwing their rear ends down and slightly
raising their forward ends, the lever 8 is op-
erated to swing down the rear end of the
tongue, thereby rocking the bar 8 and throw-
ing upward and forward the lower ends of the
supporting-irons 10. |

As heretofore set forth, the pressure on the
outer disk of each pair when said disks are
arranged as shown in Fig. 2 tends to lift the
inner disk of said pair. This lifting of the
Inner disk on harrows heretofore manufac-

‘tured in which the disks were mounted in

pairs was very objectionable and practically

destroyed said harrows after a year or two ot

use. To overcome this objection, I have pro-
vided a peculiar and efficient means of mount-
ing the disks in pairs. In Figs. 4 and 5 a
journal-box 25 is provided with a vertical post
26, which fits between the two side pieces 15
of adisk-carrying arm, said post being rigidly
bolted thereto. The journal-box is shehtly
upwardly inclined with respect to the post
26 and toward its outer end, so that the outer
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disk is slightly higher than the inner disk ot
each pair, the latter disk normally working
slightly deeper in the soil than the outer disk.
Each disk-axle consists of a sleeve 27, which
is provided near each of its ends with a radial
flange-like enlargement 28 and at its'ends with
the enlargements 29, against which the disks
are rigidly bolted, the outer face of one of
said enlargements being concave and the outer
face of the other being convex to fit the cor-
responding faces of the disks. The journal-
box 25 is formed with a channel 30 at each ot
its ends to receive the radial flanges 28 of the
sleeve, so that said sleeve will be held against
lateral movement through the journal-box,
and dust and grit will be prevented from en-
To clamp the disks to the
sleeve 27, a bolt 31 is passed through said
sleeve and through the disks and rigidly se-
cured in place, suitable washers being pro-
1{idled to bear against the outer faces of the
disks. o

It will be readily seen that a journal-box
constructed as described is adapted to pre-
vent the pressure on the outer disk of each
pair from lifting the inner disk. It will be
noted that when all the looseness in the jour-
nal-box is taken up the disks will merely have
approached the same level. It will also be
noted that the pressure on the journal-box will
be brought at the points marked « 1 Kig. 5.

In the form of disk-mounting shown In
Figs. 8 and 9 a slightly different form ot
journal-box is employed, whereby the outer
disk of each pair is supported slightly higher
than the inner disk. In this form of box the
disk-carrying axle consists of a sleeve 32,
which is formed near one of its ends with the

enlargement 33. This enlargement is mounted-

in the journal-box 34, which is provided with
the inward-extending end flanges 35 and with
the vertical lug 36, said lug being bolted to
one of the disk-carrying bars 87. The axial
line of the journal-box is inclined upward

sleeve when secured therein is correspond-
Secured to the ofher disk-
carrying bar 87 is a depending journal-box
38, which is substantially spherical in form
and . is adapted to inclose the spherical bear-
ing-block 39, which is provided on its 1nner
end with a convex flange 40, against which the
convex side of one of the disks 1s adapted to
fit. The box 38 is formed with the vertical
slotted lug 41, by which said box is vertically
adjustable on the bar 37. The disks are se-
cured to the sleeve 32 and to the spherical
bearing 39 by means of the bolt 42. It will
be noted that in this construction the pres-
sure on the forward outer disk, which tends
to lift the inner rearward disk, will merely act
to bring the two disks toward the same level.
It will also be noted that when the journal-
box and sleeve become so worn as to permit

the inner disk to be lifted above the level of .

toward the outer end of the box, so that the ;

g

the outer disk the inner end of the axle may
be lowered by means of the slotted lug 41.

~ In the arrangement of the machine shown
in Fig. 12 the disks of each sectlon are rig-
idly secured to a long spool which is suitably
journaled in the disk-carrying frame. 'To
the outer journal-box of the spool of each
section is pivotally connected one end of a
draw-iron 45. To the inner journal-box of

| the spool of each section is pivotally secured a

forward-extending bar 46, which is provided
with a series of apertures near its forward
end, said bars being adjustably bolted to the
draw-iron. By meansof these bars the disk-
carrying frames may be adjusted to secure
the proper inclination of the gangs of disks

‘with respect to each other and to the line of

draft., Each disk-carrying frame in this con-
struction is provided with the supporting-
irons 10* and the hangers 21%, by which said
frames may be hung in the main supporting-
frame of the machine. Kach disk-carrying
frame is formed of a single bar bent to proper
shape, its forward ends being rigidly bolted
to the front bars 11* of the frame by means

of the eyebolts 47. L k
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Instead of connecting the hangers 21 of the

presser-bars of the disk-carrying frames to
the links 20 and levers 19, as shown 1n Figs.
1 and 2, these hangers may be pivoted di-
rectly on the cross-bar 18% as shown in Kig.
13. In this form of the machine the disk-
carrying frame may be manipulated by means
of the lever 8. |

If it be desired, the supporting-irons 10
may be so bent as to permit the disk-carry-
ing frames to be set at an angle with respect
to the line of draft, as shown in Fig. 14. In
this view the supporting-irons are designated
by 10" _

Having thus described my invention, what
I claim asnew, and desire to secure by Letters
Patent, 1s— | '

1. In a disk harrow the combination of a
main frame, transporting-wheels, arocker-bar
at the forward end of the main frame, depend-

ing supporting-irons pivoted to said rocker-

bar on horizontal pivots, front bars carried
by said supporting-irons, a plurality of disk-
carrying arms secured at their forward ends
to said front bars, a rear bar corresponding
to each of the front bars, means for connect-
ing the rear ends of the disk-carrying arms
to the rear bars, means for pivotally support-

‘ing the rear bars, and means for vertically

moving the rocker-bar and main frame with
respect to each other whereby the disk-carry-

ing arms will be vertically adjusted, and means

for - independently . vertically adjusting the

rear bars and the rear ends of the disk-carry-
ing arms connected thereto.

9. In a disk harrow the combination, of a
supporting-frame and transporting-wheels, a

plarality of disk-carrying frames mounted 1n

the main frame, a series of disk-carrying arms
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in each of said disk-carrying frames, the rear

portlons of said armsextending inward in the
cdirection of the thrust of the disks, the for-

ward portions thereof extending forward and.

inward, the front and rear ends of the disk-
carrying arms belng longitudinally in line
with each other, and a pair of disks carried
by each arm near the forward end thereof, the
axle of said disks being perpendicular to the
forward portion the arm and the disks being
at an angle to the line of draft.

3. A journal-support for a pair of cultiva-
tor-disks comprising, a sleeve formed with an
enlargement near one of its ends, a journal-
box to receive said enlargement. means for
supporting said journal-box whereby the axial
line thereof will incline upwardly, a disk con-
nected to each end of said sleeve, a spherical
journal-block secured to the outer side of one
disk, a journal-box for said block, means for
adjustably supporting said spherical journal-
box, and a bolt passing through the sleeve
and the spherical journal-block and securing

“the two disks rigidly in position.

4. In a disk harrow the combination, of a
supporting - frame, transporting - wheels, a
rocker - bar at the forward end of the said
frame, depending supporting-irons pivoted on
said rocker-bar one on each side of the longi-
tudinal center of the main frame, a pair of
disk-carrying frames, the front bar of each
disk-carrying frame being rigidly secured to
the adjacent supporting-iron, bumper-irons
secured to the rocker-bar and extending rear-
ward over the front bars of the disk-carrying
frames the lower ends of said bumper-irons
extending downward in the rear of said front
bars, means for horizontally pivoting the rear
ends of the disk-carrying frames and disks car-
ried by said frames.

5. In a disk harrow the combination, of a
main frame, transporting-wheels, a rocker-bar
forming the front bar of the main frame, de-
pending supporting -irons connected to the
rocker-bar on each side of the longitudinal
center of the main frame, a pair of disk-car-
rying frames, one on each side of the longitu-
dinal center of said main frame, the front bars
of sald disk-carrying frames being rigidly
connected to the supporting-irons,a draw-iron
connected at 1ts ends to the forward sides of
the front bars of the disk-carrying frames,
midway the ends thereof, said bar being par-
allel with the rocker-bar, a tongue connected
rigidly to the top of the rocker-bar, and links
connecting the ends of the draw-iron to the
tongue forward of the rocker-bar.

6. A disk harrow comprising, a supporting-
frame, transporting-wheels, a disk-carrying
frame mounted in the main frame, rearward-
extending disk-supporting arms pivoted at
their forward ends in the disk-carrying frame,
journal-boxes carried by each pair of disk-
supporting arms, one of said boxes of each
pair being forward of and slightly higher than

785,493

the other, a pair of disks supported by said
journal-boxes, so that the axial line of disks
will be at an angle to the line of draft and one
of said disks will be forward of and slightly
higher than the other, whereby the thrust of
the disks will tend to bring them to the same
working level. |

7. A disk harrow comprising, amain frame,
a disk-carrying frame mounted therein, a se-
ries of pairs of disk-supporting arms mounted
in the disk-carrying frame, journal-boxes car-
ried by each pair of disk-supporting arms,
one of sald boxes being forward of the other,
the forward one being a long cylindrical box
and the other a spherical box, journals corre-
sponding in shape to said boxes, means for
securing disks thereto, and means for verti-
cally adjusting the spherical box.

8. A disk harrow comprising, a supporting-
frame, a series of disks supported therein and
arranged In pairs, two journal-boxes for each
pair of disks, one of said boxes being forward
of and slightly higher than the other, the for-
ward box being long and cylindrical and the
other being spherical, a supporting - sleeve
mounted 1n the long cylindrical box, a spher-
1cal journal mounted in the other box, means
for securing two disks to the ends of the
sleeve and to the spherical journal whereby
the axial line of the disks will be at an angle
to the line of draft and the forward disk will
be slightly higher than the rear one, and the
thrust of said disks will tend to bring them
to the same working level.

9. In a disk harrow the combination ‘'of a
maln frame, transporting-wheels, a rocker-bar
at the forward end of the main frame, depend-
ing supporting-irons secured to said rocker-
bar, front bars carried by said supporting-
irons, a plurality of disk-carrying arms sup-
ported at their forward ends on the front bars,
the rear portions of said arms extending in-
ward 1n the direction of the thrust of the disks,
the forward portions extending forward and
inward, a pair of disks carried by each arm
near the torward end thereof, the axle of said
disks being perpendicular to the forward por-
tion of the arms and the disks being at an an-
gle to the line of draft, a rear bar correspond-
ing to each of the front bars, means connect-
ing sald rear bar to the rear ends of the disk-
carrying arms and means for vertically ad-

- justing said rear bars.

10. In a disk harrow the combination of a
maln frame, transporting-wheels, a rocker-bar
at the forward end of themain frame, depend-
Ing supporting-irons secured to said rocker-
bar, front bars carried by said supporting-
irons, a plurality of disk-carrying arms sup-
ported at their forward ends on the front bars,
the rear portions of said arms extending in-
ward in thedirection of the thrustof thedisks,
the forward portions extending forward and
inward, a pair of disks carried by each arm
near the forward end thercof, the axle of said
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disks being perpendicular to the forward por-
tion of the arms and the disks being at an an-
ole to the line of draft, a rear bar correspond-
ing to each of the front bars, means connect-
ing said rear bar to the rear ends of the disk-
carrying arms, means for vertically adjusting
sald rear bars, and means for vertically mov-
ing the rocker-bar and main frame with re-
spect to each other. -

11. In a disk harrow the combination of a
supporting-frame and transporting-wheels, a
plurality of disk-carrying arms mounted in
the main frame, the rear portion of said arms
extending inward 1n the direction of the
thrust of the disks the forward portion there-
of extending forward and inward, the front
and rear ends of the disk-carrying arms being
longitudinally in line with each other, a pair
of disks carried by each arm near the forward
end thereof, the axle of said disks being per-
pendicular to said forward portion of the bar
and inclining upward and forward, whereby
the disks will be arranged at an angle to the
line of draft and the forward disk of each pair
will be higher than the rear disk.

5

12. In a disk harrow the combination of a
supporting-irame and transporting-wheels, a
plurality of disk-carrying arms mounted in
the main frame, the rear portion of said arms
extending rearward and inward in the direc-
tion of the thrust of the disks, the forward
portion thereof extending forward and in-
ward, the front and rear ends of the disk-car-
rying arms being longitudinally in line with
each other, a pair of disks carried by each
arm near the forward end thereof, the axle of
sald disks being perpendicular to said forward
portion of the arm and inclining upward and
forward, whereby the disks will be arranged
at an angle to the line of draft, and the for-
ward disk of each pair will be higher than the
rear disk, and means for vertically adjusting
the rear ends of the disk-carrying arms.

In testimony whereof I hereunto aflix my
signature, in presence of two witnesses, this
29th day of January, 1904.

HARLAN SMITH HOWARD.

Witnesses: |

Joax (. KM#OUSIL
J. M. WirLLiAms.
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