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To all whom @t nuaiy concer.
Be 1t known that I, Josepn L. WARE, of

St. Paul, Ramsey LOLmtV Minnesota, havﬁ |

nwented certain new and useful lm .TOVe-
ments i Harrows, of which the following is a
specilicatzon,

My invention relates generally to harrows
mase up ol several incdepencent sections or
frames, and part_.cularly to that class known
as *lever-harrows.”

The object of my invention is to provide a
harrow of light but strong and ¢ 111"“’1,b1t COTL-
struction and one that w. 1 S{TiNg anda y.elu

upon striking an obstruetion, and thercby

lessen the canger of breakage.

A Turther ob]oct is to provide improved
means for bracge the harrow-teeth which
w_ll not clon with aTass or roots.

A further ()h]ect 18 to provice means for
protecting the pivots of the teeth and pre-
ventmg tine dirt anld refuse of the field from
cloggmﬂ theremn.

A turther object 1s to 1111] rove a harrow of
sim.lar type shown {mu described i Letters
Patent of the United States No. 640,722, 1s-
sued to me January 2, 1900. f

The mvention consists generally in var-
ous construections and combinat:ons, all as
hereinatcer described, and particulariy pomt-
ed out in the claims.

In the accompanying arawings, forming
part of this sp ec,ﬂﬁca,t,hou I*Tﬂuu, lisap Jan
view of a harrow embomv g my mmvention
anc compose:t of three indep endent sections.

Ilig. 2 1s a plan view of one of the end sec-
tions. Ifig. 3 1s a sectional view of the rear

portion of The h arrow, showing the mechan-
1sm emyployed for t: ltmu the teeth either
baclkward or forward. .hlg. 4 18 a simlar
view with the teeth thrown back to the Lmit
of thear movement. 1Mo, 5 is a cross-section
of one of the harrow-bars, showing the man-
ner of su; }pmtmﬂ the teeth thereon.

In ‘Lhe adrawings, 2 repr esents a harrow
head or draft-beam 1 nrovided with the usual

araft-roas 3 3. Tho sections of the harrow

are connected with the draft-beam by Iinks 4.
These sections are of similar ('onstructiml
but different 1 aha,] e, those at the encs s be-
ing in the form of ummon{: S, Wh e the midale
section is A-sha aped. The deta’ls of con-
struction of th.e harrow-frames of all the see-
tions are the same, and similar means are
emploved for oper .[11;1110 the pivoted teeth,
and it will only be necessary, ther efore, to
explain one section 1n detail.

from an ex xamination of Ifiegs. 1 and 2,

5 represents the bars of the harrow-sec-
tion, of which there may be any swtable
number accoraing to the size of the harrow.
I have shown five bars in I'1e. 2, comyposed of
angle-iron on account of its stwnﬂth andl
Lmulty 1m comparson to 1ts w e,_ght and
these bars are arranged, as shown in 1*10* 1,
at an angle on the Craft-line of the hatrow
and wbclibou m my former 14110111, above re-
ferred to. ILach ol the bars 5 is proviced at

intervals with a slot 6 to receive a tooth 7,

mountea on a pivot 8, that is secured to Lh(,
vertical {lange ol the bar. A flat bar 9 is
proviced on cach of the bars 5, having slots
that ("0'11( ide with those in the a,nﬂlo bars
and acapted to receive the upper encs of the
tceth aml allow them to swing forward and
back and jerm:t the teeth to be a¢ justed at
Gifferent ancles with respect to the frame of
the harrow. The teeth are {w.sted at ther
lower encs for the purpose descer-bed in my
patent above referred to and are proviced
with laterally-turned upjper encs 10, which
srevent said encs from working in uncer the
bars 9 when they are thrown forward to the
Im’t of their movement, as shown in Iig.

The pivols of the teeth on the Velthcwl
flanges of the angle-bars are strengthened
and braced! by means of clips 11, Lhat are se-
curcd at one end to said pivols and at their
other end to the horizontal flanges of the an-
ole-bars. (Sce Fig. 3.) This arrangement of
these Chl s forms a 1,5_1111 -angle brace to the
teeth and puvots ana gr mtly strengthens the

same, preventing br eah&ﬂo should the tecth
be brought w? ‘th consic erable force against a
stone, mot or other obstruction.

The slots in the angle-bhars, as will be noted
are
near the vertical {langes 7 “at the outside,
which as the harrow is moved over the field
will act as shields for the teeth-pivots, pre-
venting dirt and refuse from collecting and
clogeing the teeth. The bars 9 are achpted
to slide lonmtudumllv on the angle-bars 5 and
are held in place thereon by cross-bars 12,
also preferably angled in form and secur ed £0
the brackets 13 on the vertical flanges of the
angle-bars and also to the horizontal flanges
of said bars through blocks 14. 1 )rcfel to
provide two ol the brace- ~bars 12, connectod
by a rod 15. IFor convenience I preier to
utilize the same pivot that secures the end of
the brace 11 to the horizontal flange tor se-
curing the cross-bar 12 thereto. Near the

| rear ends of the bars 9 I prowde a cross-bar
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16, secured to said bars 9 by clips 17 and
connected to an operating-lever 18, that is
pivoted on a quadrant 19 by suitable pivot-
lIinks 20.
forward end to the middle angle-bar and con-
nected at its rear end to one of the adjoining
bars by a brace-rod 21. A seriés of teeth 22

are provided on the quadrant adapted to be
engaged by a spring-pressed latch 23, mount-
ed on the lever 18.

The movement of the lever forward Or

back will slide the bars 9 on the angle-bars 5
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and oscillate the teeth on their pwots and
permit the operator to adjust them at any
desired angle with respect to the supporting-
frame.
be adjusted, as shown in Fig. 3, n a substan-
tmlly uprig ht position; but after a few turns
around the field and grass, roots, and other
refuse have been collected the opera,tor will
throw the lever 18 forward, tilting the teeth
backward so that they will clear.
then be returned to their normal position.
When the teeth strike an obstruction, the
bars 9 and their connections with the operat-

- ing-lever will yield shghtly, the links 20 turn-
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ing slightly on their pivots, and cause the
teeth to rebound and have a resilient action
that permits the use of much lighter material
int he construction of the harrow than
would be practicable if the teeth were rigidly
supported and were unyielding upon striking
an obstruction. The frame of the harrow
will also yield laterally and allow the teeth to
slip by an obstruction that would, if the {frame
were rigld, be apt to cause a breakage or stop
further movement altogether.

The middle section is substantially the
same as the one heretofore described, except
that the angle-bars are mwardly mchned
ing the section the form of the letter A,
fhe two inner bars being shorter than those
at the outside. The teeth are supported in a
sim: Laght angle-bars are pro-

lar manner.
vided to connect and strengthen the teeth-

supporting bars and a double-lever mechan-
1sm 1s provided on each side of the center of
the A for tilting the teeth.

I claim as my invention—

1. A lever-harrow comprising a series of
angle-bars having their vertical flanges on

the outer side and depending below the hori- ‘

The quadrant 19 18 bolted at its |

While in use the teeth will usually

‘ably arranged on said horizontal flanges and

They can
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- zontal flanges of said bars, a series of teeth

pivotally secured on the inner faces of said
vertical flanges and projecting upwardly
through slots in said horizontal flanges, a

bracmg means for said teeth and means for
tilting them, substantially as described.

2. The combmatlon with angle-bars, of a

series of teeth pivoted on the vertical ﬂanges

thereof and projecting through slots in the
horizontal flanges, and clips connectmg the

plvots of said teeth and said horizontal
flanges at right angles Substantla,lly to said
pivots.

3. In a harrow, the combination, Wlth the
angle-bars, of teeth pivoted on the vertical
ﬂanges thereof and projecting through slots
in the horizontal flanges, operatmﬂ'—-bars slid-

having slots to receive the upper ends of said
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teeth, a lever mechanism connected with the

said operatlng -bars,
said angle-bars and secured to the vertical
and horizontal flanges thereof, and between
which cross-bars and horizontal flanges said
operating-bars are slidable.

4. In a harrow, the combination, with the
angle-bars, of a series of teeth pwotally se-
cured to the vertical flanges thereof, operat-
ig-bars mounted on the horlzontal ﬂdnges of
said angle-bars and engaging the upper ends
of sa1d teeth, brackets secured to the vertical
langes of said angle-bars, and cross-bars se-
cured tosaid brackets and also to said horizon-
tal flanges, and means for reciprocating said
operating-bars, substantially as descmbed

5. A harrow comprising & series of angle-
bars, a series of teeth pivoted on the vertical
ﬂanﬂ es of said bars which depend below the
aomzontal flanges, the upper ends of said
teeth projecting through slots provided in
said horizontal flanges, operating-bars rest-
ing upon said horizontal flanges and engag-
ing sald teeth, and cross-bars secured to said
vertical and horizontal flanges and forming
ouldes for said operating-bars, substantially
as described. - |

In witness whereof I have hereunto set my
hand this 16th day of January, 1904.

JOSEPH L. WARE.

In presence of—
Ricmarp Pavr,
M. HAGERTY.
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