(Ho Model.) 3. Sheets—Sheet 1.

H. WIARD & H. M. BURDICK,

| HARROW. | | -
No. 604,345. - Patented May 17, 1898.
- "-:H ~ -
A N A 2 :
™~ e U X
. LLE l !. |
< o
|
1 F .. 1 N
--.% Fq ~
o | |
~ Ry | R | N
N J:"*«... o R‘ I'l"‘l' . | | X N
e . - . - 7L
il g | e - k‘qm‘ 1 . |
i " AR L
Y | |
N
e A 1. '
a > Qd
B 5 S L )
\ \ e e - ?x
TR S | Ry % _ | ‘“Q o i s
—_— - N BV _ P S N
1 \é ct\ % ct‘ l 1.4 J W 5
_ - X 3 R~
mill N N I
3 . "X —
* ' X, 3 N
EF T TG = T '_ﬁ —-ﬂ:’
RS g ) Y % Q
% R
| o | - N
W ]:q |
‘ | | -~
_ /(% ‘:‘-Q‘ '--Fq - - T — — _'-]mm|I
};ﬁ S S| S E‘l"’lﬁ*ﬁ
| " e
WITNESSES: - o o % * INVENTORS
| MM&.

AT £~ | o _ é:eﬂw % ./W

o ATTORNEYS

THE NORRIS PETERS €0., PHOTO-LITHO., WASHINGTON. D, L.




- » ] 3 . . .l.
S 2 :
O ->i — ] Lol
E = = s
D i W. =
- =. —
a a X =
o R
= . | pa! %
T =y
- | >
A 3 /M/
== =B | :
=R :
aa 3 1
_ - IP lm.
= =
. 9
_,H,M :
3
N N
o
]
—
= -
: LO
~H
K>)
- < % -
@ O _ -
= S RE
S ~ =\ oy
= —
= =3 R\




(No Model.) ' _- - - ' | | 3 Sheets—>Sheet. 3.

H. WIARD & H. M. BURDIGK
HARROW.

‘No. 604,345, ' Pa,tented May 17, 1898.

v | S

“i-_

- 1

2

"\
E
i
N
N

3
A

7

o
7

LF F F ;

)
N

L ]
AT -

4
/‘;
A

Y
ll-lh-§|1'
1% T
e

NN -
NIz

T
/AN

N

i
e 2l

- :-'-'-. !

N

O N
20 EN . /
X ;\r\.m\\\\\\\\ \\1 __‘_\ \_*_\\\5\:_ - m\n &K NN il
7 JQ- : f,_;::;}l “'}}}" | . r-’ e a}?;}}.g,l,%:‘ | @}}."ﬁ f};;‘ll. 7/
| -.-%r'é A 'M: . . | | . '

rm
W

\m

L]
) &

N

- -
- A /‘?
a’ ,-ﬁé- ) §§ |
i‘;ﬁ -?ﬁ_
2 Ok x\\\éﬁ f%i\
7

\‘\\\X\‘\\\“\\\‘\\l |

\m '\‘\\\\‘\I1 ; e‘mﬁ

"h.'\."i.‘i"

NN

f\ﬁ

- /1.1\ i\‘:\.‘u’,f

d : ﬁfflm 7Y ﬁ r..rfllnrff/ L/ n%/f
| /) 672 Z .:E.__:ﬂ‘-"'-" J‘:.
i =
B | (ff ' 3 i
a !'-%l
:E:%a

a ey B

B ’ﬁ.}?ﬂﬁ*}ﬁ | ._' | | r;.":‘;‘*.. *:}‘; | :

‘S‘ tf //%-:y,w. ?-

hui
% \4%'// o /////’*’

iy i zf-
s - CZ 3 .é\.\. :\\\_: 3 CZ |
- / . R

WITNESSES ¢ - INVENTORS

Wm' o %%W:E””’ et
cﬂé’,o@w ' ; BY

THE HORRIS PETERSE CQ . PHOTG-LITHO.. WASHINGTON, [ T




IQ

UNITED STATES

PATENT OFFICE.

IARRY WIARD AND HIRAM M. BURDICK, OF SYRACUSE,

NEW YORK,

ASSIGNORS, BY MESNE ASSIGNMENTS, TO THE \TATIONAL IIARRO\V
COMPANY, OF UTICA NEW YORK. -

HARROW.

SPECIFICATION forming p_a,rf of Letters Patent No. 604,345, dated May 17, 1898.

Application filed December 26,1893, Serial No. 494,628,

(No model,)

To all whom it may concern:

Be it known that we, HARRY WIARD and
HIrAM M.BURDICK,of Syracuse,1n the county
of Onondaga, in the State of New York, have
invented new and useful Improvements in
Harrows, of which the following,taken in con-
nection with the accompanying drawings, 1s
a full, clear, and exact description.

Our 1nvent10n relates to improvements in

harrows, and has for its object the production
of a harrow_ which is simple in construction,
is composed of few parts, is easily assembled,
1s comparatively free from clogging, is pro-

vided with a minimum amount of wearing-

surface and with teeth capable of a maximum
degree of adjustment, and 1s strong, durable,

and efficient In operation; and to this end it
consists, essentmlly, in a frame comprising

- tooth-carrying bars and inner and outer drait-
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bars having upwardly-inclining front ends,
said outer d1 aft-bars being arranged subbtan-

tially parallel with each othér and having

their upwardly-extending ends inclined to-
ward each other from a pointin proximity to
the front tooth-carrying bar and having the
front extremities of sald inclined ends sepa-
rated from the extremities of the inner draft-
bars.

It furthermore consists in the construction
and arrangement of the inner draft-bars, the
tooth-carrying bars, and the detail construc-
tion and ar ranﬂ'ement of its component parts,

allas her emaftel more particularly descr 1bed ..

and pointed out in the claims. |
In describing thisinvention referenee is ha,d

to the accompanying drawings, forming a

part of this specification, in which like letters
indicate corresponding parts in all the views.

Figurel is a top plan view of ourimproved
invention, the rear extremities of the rear

row of teeth being broken away. Fig. 21s a

side elevation of our harrow, the teeth being
illustrated with their lower ends depressed
beneath the lower faces of the draft- bars.
IFigs. 3 and 4 are longitudinal vertical sec-

tlonal views taken, respeet,wel} , on lines 3 3
and 4 4, Fig. 1, the teeth being shown at Kig.

3 as rocked for wa;rdly with their engaging ends
elevated above the lower faces of the draft-
so bars; and Iigs. 5, 6, and 7 are transverse ver-

| tical sectional views taken, respectively, on

lines 5 5, 6 6, and 7 7, Fig. 2. -
The frame consists of two sections hinged
together at their adjacentedges and each con-

| sisting of inner and outer draft or runner
barsAB preferably formed angularin cross-
section and having their fwnt extlemmes

separated from eaeh other, an elevated cross-
bar C between said fr ont extremities, and
tooth-carrying bars D, supported by the dmft-
bars. The front ends of the inner and outer
draft or runner bars of the frame are prefer-
ably inclined upwardly, as shown at Figs. 2,
3, and 4, above the central portions of said
bms and the rear ends of the outer draft-bars,
and consequently the frame rides readily over
stones, rough surfaces, and obstructions in
1ts path, a,nd there is practically no tendency
of its front end to enter the earth during the
operation of the harrow.

As best seen at Fig. 1, the inner draft or

runner bars A of the flame are arranged sub-
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stantially parallel with the line of dr aft but -

are preferably inclined forwardly toward each
other from their rear extremities, so that their
front extremitiesar esepal ated a less distance
than their rear extremities, thereby reducing
to a minimum the llablllty of brush, stoues

and other articles entering between the sec-
tions of the harrow. Each inner draft-bar is
preferably composed of a front section ¢ of
less length than the adjacent outer draft-bar,

a rear sectmn a', arranged opposite o and

‘elevated above the couespondmﬂ' portion of
the outer draft-bar, and, an upright central
arm ¢?, having its lower end bifurcated and
secured at of a® to the depressed rear end of

the front section a, and its upper end formed
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with a groove a? for..reeeiving the front end

of the rear section o', which is secured to the
arm a* at o’ a°. |

The free ends of the inner draft or runner
bars A are provided with upwardly-extend-
ing arms A’, having their lower ends bifur-
cated and secured at aSal to the i inner draft-
bars, and having their upper ends formed
with laterally-extending ears A% One of the
ears A?is provided with a perforation or_jour-
nal-opening «’, and the other with a rear-
wardly-extending spindle or trunnion a®, jour-
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naled in said perforation, for hinging together |
-the front ends of the harrow-frame sections.
The rear extremities of the rear sections of

the inner draft or runner bars A are formed
with laterally-extending ears A3, having their

free ends lapped with each other and pro-

vided with perforations a’. A wearing-plate
A*isinterposed between the ears A3, and any
sultable clamp, as a bolt a9, is passed through

the perforations a? of the ears A3, and said

ears clamp and hinge together the rear ends
of the harrow-frame sections.

It will be particularly noted that the hinge-
pins for the sections of our improved harrow-

frame are considerably elevated above the

depressed portions of the draft-bars A B and
the tooth-supporting surfaces of .the tooth-

carrying bars, presently described. Conse-

quently the liability of stones, brush, and
similar articles engaging the hinges of the
harrow-frame is reduced to a minimum, as
the same are free {0 pass beneath said hinges,
and clogging of the harrow and its hinges by
the engagement of such articles is practically
obviated.

The outer draft or runner bars B B are also

arranged substantially parallel with the line
of draft, and their front ends b are inclined
toward each other from a point in proximity
to the front tooth-carrying bar D. This in-
clination of the front ends of the outer draft-

bars facilitates the passage to the outer sides

of the harrow of stones, brush, and other ar-

ticles engaged by its front end and greatly

reduces liability of clogging of the harrow.
As previously stated, the front extremities

of the inner and outer draft or runner bars

of each frame-section are separated from
each other, and these extremities are con-
nected by front cross-bars C, arranged at sub-
stantially right angles with the line of draft
and preferably formed of angular cross-sec-
tion. Movable longitudinally on the cross-
bars C are attaching-arms C’, to which is se-
cured the ordinary draft-bar, (notillustrated,)
connected to the traces of the horses or other
animals attached to the harrow. |

As is well known to those skilled in the art,
there is more or less liability when using a
harrow of the central portion or the outer
edges of its front end becoming elevated or

depressed above or below their normal posi-

tions, thus decreasing the effectiveness of the
harrow and increasing its draft. By arrang-
ing the front bars C at substantially right an-
gleswith theline of draftand mounting there-
on attaching-arms longitudinally movable on
sald bars we entirely obviate all liability of
undue elevation or depression of any portion
of the harrow-frame, since the attaching-arms
are easily adjusted toward and away from
each other until the entire front end of the
harrow is supported in its normal plane when
In operation. o

The upper-extremity of each of the attach-
Ing-arms C' is formed with a series of perfo-
rations ¢, arranged one above the other, for

receiving the pins or other attaching means

for the draft-Dbar secured thereto, and the
lower extremity of each of said armsisformed
with bearing-faces ¢’ ¢, arranged at an angle

with each other, for bearing against corre-

sponding faces of the front bar C, provided

therewith. Beneath the portionsof thefront
bars C engaged with the attaching-arms C’

are suitable clamping-plates ¢3, and passed
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through the lowerendsof said attaching-arms

and the plates ¢®are suitable clamps ¢, which
firmly secure the attaching-arms in their ad-
justed position.

The tooth-carrying bars D of each frame-
section are preferably formed of channel-iron
and are arranged one in advance of the other

in planes at substantially right angles with

the line of draft with their channeled faces
lowermost, and these bars are provided with
teeth K, arranged in lengthwise planes out of
alinement with each other and are preferably
formed of spring material and of suitable
shape, as the ordinary C shape commonly

used. Thefronttooth-carrying bar D of each

sectionisformed with an elevated central por-
tion d, having tooth-supporting surfaces to

~which the attaching ends of the front teeth

are secured and are provided with depending

arms d', arranged at their extremities and

hinged at d® to the arms A’ previously de-
scribed, and to arms B, extending upwardly
above the outerframe-bars Band havingtheir

{ lower ends bifurcated and secured at &' b’ to
the inclined front ends of said outer frame-

bars. .
Theintermediary tooth-carrying bars D are
formed with elevated central portions d, ar-

| ranged in substantially the same horizontal
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plane as the similar portions of the front

tooth-carrying bars and having supporting-
surfaces for the intermediary teeth. Said in-
termediary bars D are provided with depend-
Ing arms c', arranged at their extremities and
hinged at d*to the central portions of the up-

right arms a? of the inner draft-bars A and to

upright arms B’, secuared at &’ b’ to the cen-
tral portions of the outer draft-bars B and
preferably formed of substantially the same
construction as the arms B’ previously de-
scribed. The rear tooth-carrying bars D are
also provided with elevated central portions
d, arranged in substantially the same hori-
zontal plane as the corresponding portions of
the front and intermediary tooth - earrying
bars and having supporting-surfaces for the
teeth mounted thereon. Said rear bars D are
provided with depending arms d’, arranged
at their extremities and hinged at d? to arms
A®, depending from the rear elevated ends of
the innerdraft-bars previously described,and
to arms D', secured at b’ b’ to the rear ends of
the outer draft-bars B and formed of substan-
tially the same construction as the arms B’
previously described.

In order to pivot the tooth-carrying bars D

to the draft-bars, the depending arms d’ of

sald bars D are provided with perforations or
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journal-openings d?, and the arms A’, a?, AS,
and B’ for supportmﬂ* the bars D are pro-—-

vided with laterally - projecting nipples or

trunnions d* for entering the perforations d®.
Suitable clamps, as bolts d®, are then passed
through the nipples or trunnions d* and ef-
feetwely secure the bars D m operative po-
sition.

It will be par tleula,lly noted that the cen-
tral portions of the tooth-carrying bars are

considerably elevated above the upper faces

of the depressed portions of the draft-bars,
although said tooth-carrying bars are beneath

-thehinge-pinsforthe frame-sections, and that

the hinge-pins for the tooth-carrying bars are
arranged cousiderably beneath the elevated
central portions of said bars. This particu-
lar construction and arrangement of the tooth-

- carrying bars and the draft bars reduce to a
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- of the teeth, and the elip-plates e,

40

minimum theliability of clogging of the frame
and also permit of a maximum degree of ad-
justment of the digging extremities of the
teeth with a minimum amount of movement
of the tooth-carrying bars.

The attaching ends e of the teeth E are ar--

ranged beneath the channeled elevated cen-
tr el portions of the tooth-carrying bars D and

are seeured thereto by suitable fastening or

clip plates e’ end clampse®. The fastemnn‘ or
clip plates ¢" are arranged beneath the “at-
taching ends of the teeth E and are formed
at their lon gitudinal edges with shoulders ¢?
e’ for engaging the longitudinal edges of the
teeth Ik and are provided at their central por-
tions with shoulders e* for entering the chan-
nelsof the tooth-carrying bars, and the clamps

e* are preferably passed through perforations |

in the tooth-carrying bars, the attaching ends
Thi_s is a
very simple and effective form of tooth-secur-
Ing means, which permits of independent ad-

- __]uetment ef each of the teeth.

50
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~a link or eonnectmn I, hinged at f to up-

60

We preferably connect the tooth- carr} ing
bars of each harrow-section to a single adj ust-
Ing means, presently described, and simulta-
neousl} adjust orrock the tooth -carrying bars
of each section; but it is evident that said
adjusting means may be dispensed with and
that the depressed ends of the tooth-carrying
bars may be fixedly secured to the draft-bars
instead of being pivoted thereto, and that the
only adgustment of the teeth may consist
of the independent adjustment thereof per-
mitted by the clip-plates and clamps for se-
curing the same to the tooth-carrying bars.
This adJ usting means preferably consists of

wardly-extending arms D‘r secured 0 the cen-
tral portions of each of the to_oth-—_earrymn' bars
and provided at its rear end with a toothed
segment /' and a lever F', secured to the rear
arm D’ and provided with a dog F?, provided
upon a head movable longitudinally on the
lever I and arranged to engage the toothed

~segment /. A handpiece F?is hinged to the

upper end of the lever I’ and is connected by

.................................................................

| a spring F, surrounding the lower end of the

connection K4, forces the dog E*to Operatwe

position.

1he operation of our improved harrow will
be readily perceived from the foregoing de-
scription and upon reference to the drawings,

70

and 1t will be particularly noted that the same -

is simple in construction, is composed of a
few parts, is easily assembled, is compara-
tively free from clogging, is provided with
g minimum amount of wearing-surface and
with teeth capable of a maximum degree of
adjustment, and is strong, durable, and effi-
clent in operation.
that considerable change may be made in the
detail construction end arrangement, of the
parts of our harrow without departmﬂ' from
the spirit of our invention, and consequently
we do not herein limit ourselves to such exact
detail construction and arrangement.
Having thus fully described ourinvention,

75

8o

1t is e‘i*"ldent however, - -

what we elalm as new, and desire to secure by |

Letters Patent, is—

1. Ina harrow, the combination with teeth |

of a frame comprising tooth-eauylnﬂ' bars ar-
ranged one in advance of the other, inner and
outer draft-bars, said outer draft- baas extend-
ing forwardly beyond the front tooth-carry-

ing bar being arranged substantially parallel |
with each other and having their front ends

ineclined forwardly toward each other from a
pointin proximityto the front tooth-carrying
bar and having the front extremities of said
inclined ends separated from the front ex-
tremities of the inner dratft-bars, and a front
cross-bar connecting the front extremities of
the draft-bars of a section and arranged sub-

stantially parallel with the tooth-ecarrying

bars, substantially as and for the pur pose set
forth.
2. Inaharrow, the combination with teeth;

of aframe comprising tooth-carrying bars ar-

ranged one 1n advance of the other, inner and

90
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outer draft- bars extending forwar dly beyond

the front tooth-carrying bar and hm*mﬂ' up-
wardly-inclined front ends, said outer draft-

bars being arranged Substentlally parallel

with each other and having their upwardly-
extending ends ineclined forwardly toward
each other from a point in proximity to the
front tooth-carrying bar and having the front
extremities of said inclined ends separated
from the frontextremities of the inner draft-
bars, and an elevated front cross-bar connect-
ing the front extremities of the draft-bars of
a section and a1 1anﬂ‘ed eubstantmlly pel allel
and for the purpose desm ibed.

3. In a harrow, the combination of draft-
bars, a tooth-carrying bar having depending
arms hinged to the draft-bars and provided
with a tooth supporting surface elevated
above the hinge-pin of seid tooth-carrying
bars, and a tooth secured to said supporting-
Surfa,ee} substantially as described.

4, Inaharrow,the combination with spring-

a link I*to the head carrying the dog F>, fmd | teeth; of a frame comprising inner and oute1

115
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draft-bars disposed in planes substantially
parallel with the line of draft, and tooth-car-
rying bars disposed in pla,nes arranged at
substantially right angles with the 11_1‘16 of

draft and having tooth-supporting surfaces

elevated above the top faces of the adjacent
portions of the outer draft-bars and having

their opposite ends provided with dependmfr-

arms hinged to the inner and outer draft-bars,

justing said tooth -carrying bars, substan-
tially as set forth.

5. Inaharrow,the eombmatwn withspring- .
-teeth; of inner ‘and outer draft-bars, arms
pI‘OJeCtHlﬂ‘ upwardly above adjacent portwns
of said draft-bars and provided at their upper
ends with laterally-projecting trunnions or
- spindles, and tooth-carrying bars having pro- |

jecting arms provided with journal-openings

stantially as described.
6. In a harrow, the combmatlon of spring-

bars and tooth -carrying bars havmn‘ elevated

dependmn‘ arms secured to said draft- baas
substantially as specified.

7. In a harrow, the combination of dlaft-

bars and tooth-carrying bars having chan-
neled under faces arranged above the adja-
cent portions of the draft-bars, spring-teeth
having their attaching ends bearing against

sald faces of the tooth -carrying ba,rs fasten-

ing the channels of the tooth-carrying bars,

and clamps for holding said mstemnﬂ'-plates |

1n operative position, substanhally as and for
the purpose specified.

8. The following elements in combination
in a harrow: par allel draft-bars having their
front ends deflected upwardly formed in one
piece; turnable tooth-bars having perforated

b ]

angle bends at their ends, perforated brack-

ets secured rigidly to the draft-bars with their

free ends extending nupwardly, and means for

pivotally connectmﬂ' ‘the angle perforated

ends of the tooth- bars and the free ends of
the brackets, and means for operating the
turnable tooth-bar 3,substantially asset forth.

9. The followmw elements in combination

in a harrow: draft-bars parallel in portions

of their length, tooth-supporting bars at an
angle to the line of draft having perforated
nﬂle bends at their ends; upwardly-extend-

- 1ng br ::'Lekets rigidly secur ed to the draft-bars

604,345

trunnions to receive the pe1f0mted ends of

the tooth-bars, means for securing the ends of

the tooth-bars and the free end of the bracket

together, and mechanism for operating the

turnable tooth-bars, substantially as set forth.

10. In aturnabletooth-bar harrow the com-

bination therewith of the bracket having a
perforated journal extending from its side, a

| perforated turnable bar mounted to turn on
and ad;mstmo' means for simultaneously ad-

the journal, and mechanism for securing the

i parts together, substantially as set forth.

11. In a sectional turnable tooth-bar har-
row, the combination therewith of an outer
and a short inner draft-bar, parallel in por-
tions of their length, a supplementary bar

supportedat itsfront end in an elevated plane

above the short bar and at its rear end by a
depending support extending into engage-

| ment with the soil, substantially as set forth.
for receiving said trunnions or Spmdles sub- !

12. Inasectional tooth-barharrow,the com-

| bination therewith of an outer draft-barand
| @ short inner draft-bar parallel in portions of
teeth; with the 0pp051te sections of a frame

hin n'ed together and each consisting of draft- | ported at its front in an elevated plane above

| the short draft-bar and at its rear end by a
tooth—supportmn* surf&cefs armnn‘ed beneath | depending support extending into engage-

"~ the hinge-pins of said sections and having

their length, a supplementary short bar sup-

ment with the soil and the depending support
provided with means for supporting and car-

| rying one end of one of the rocking tooth-bars,

substantially as set forth. -

13. In a harrowof the character de%eubed
the combination of the clips provided W1th
projecting journalsto receive and support the
turnable tooth-bars in a different plane from

| the plane of the runners, and the turnable
ing-plates arranged beneath said a,tta,chmﬂ‘f

-ends above the adJaeent portions of the draft-
bars and provided with shoulders for enter-

tooth-bars supported by the projecting jour-
nals 1in a different horizontal plane from the
runners, substantially as set forth.

14. In & sectional harrow, the combination
of the following elements: an outside runner
and an inside _Short runner in each section,
two elevated short supplemental sections sup-
ported in a plane above the plane of the short

| runners of the harrow-sections, intermediate

supports between the rear ends of the short

runners and the front ends of the elevated

supplemental sections, and a supporting-
hinge between the rear ends of the elevated

supplemental sections, substantially as set
forth. -

In testimony whereof we have hereunto
signed our names, in the presence of two at-
testmfr witnesses, at Syracuse, in the county

of Onondaﬁ‘a in the State of New York, this

22(1 day of Deeember 1898.

" HARRY WIARD.
HIRAM M. BURDICK.
Witnesses: |

W. W. WIARD,
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