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To all whom it may concern: 
Beit known that I, WILLIAM E. JoHNSON, 

a citizen of the United States of America, 
and resident of Rock Island, Illinois, have 
invented a certain new and useful improve 
ment in Guarded-End Steel-Lever Harrows, 
of which the following is a specification. 
My invention relates to improvements in 

harrows, and has for its object the produc 
tion of a device in which the ends of the har'- 
low bars are protected from coming into 
contact with obstructions while in the field. 
A further object is the production of a de 

vice in which expensive castings for securing 
5 the harrow bars to the guai'd are dispensed 

with, and the Wear thrown directly on the 
ends of the bars. 
A further object is the production of im, 

proved means for securing the bars and guards in place. 
A further object is the production of a de 

vice that is of simple construction, and Ole 
that is least liable to breakage and disar rangement of parts. 
These and such other objects as may here 

inafter appear are attained by my device, 
embodiments of which are illustrated in the 
accompanying drawings, in which 

Figure 1 represents a perspective view of 
my device. Fig. 2 is an enlarged detail of 
the lever and connections. Fig. 3 is an en 
larged end view of a portion of the device, 
showing the method of securing the U 
shaped bar. Fig. 4 is an enlarged front view 

5 of Fig. 3 showing the channel bars in sec 
tion. Fig. 5 is an enlarged end view showing 
a modification of Fig. 3. Fig. 6 is an en 
larged top plan view of Fig. 5. Fig. 7 is an 
enlarged end perspective of a modification 
of Fig. 5. 

Like figures of reference indicate like 
parts in the several figures of the drawing. 

Referring now to the drawings-8 repre 
sents a draft bar; 9 the central frame bal's, 
and 10 the tooth bal's. On the ends of the 
tooth bars are secured end bars 11. Hall'OW 
teeth 12 are secured to the tooth bars and 
the angular position of the teeth with re 
spect to the ground is varied through the 
medium of a lever bar 13 on which are piv 
otally mounted links 14 having Squared 
openings in their opposite ends at 15 en 
gaging the tooth bars. A rack 16 is mount 
ed on this lever bar and a lever 17 is pivoted 
thereto at 18 and having an extended end 19 
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provided with a slot 20. A bolt 21 passes 
through this slot and into the frame bar 9. 
it will thus be seen that by the operation of 
the level the tooth bars may be rocked and 
the angular position of the teeth as a whole 
varied. The sections are secured to the draft 
bal' in any desired manner, as, for instance, 
by means of chains secured to the ends of 
the end bars. The tooth bars are preferably 
U-shaped, and the teeth 12 fit in tooth clips 
24 bolted to the bars. 
The end bars 11 are preferably formed 

from channel bars and used with the flanges 
25 projecting outwardly. These bars are 
provided with a plurality of circular holes 
26 through which the ends of the tooth bars 
pass. In the assembling of the device, a 
tooth clip of special design is used con 
tiguous to the end bar. That shown in Figs. 
3 and 4 is provided with an extended end 27. 
The end of the clip and the end of the bar 
are provided with openings registering with 
each other through which a cotter pin 28 is 
passed, the pin lying close against the bot 
tom of the channel. The flanges 25 extend 
outwardly farther than the end 29 of the 
U-bar. 
In the modification shown in Figs. 5 and 

6, a portion of the bottom of the tooth bar is 
cut and turned outwardly forming a flange 
30, while a corresponding lip or flange 31 is 
formed on the end of the tooth clip. In this 
form the U-bar is slipped through the open 
ings and the tooth clip also passed through 
the openings of the lips or flanges 30-31, fit 
ting Snugly against the bottom of the chan 
nel. The tooth clip is then bolted to the U 
bar and this bar held against lateral move 
ment. 
In the modification shown in Fig. 7, the 

end of the U-bar is slotted at 32 and a T 
shaped lug 33 formed on the end of the 
tooth clip. In this form the head 34 of the 
lug fits against the bottom of the channel 
bar and the end 35 fits within the slot 32 and 
also against the bottom of the channel bar. 
In all of these forms the J-bars are free to 
turn within the holes, but are given no op 
portunity for end-wise movement. 
By the use of my device, the use of all 

castings for holding the bars in place is dis 
pensed with, and the wear thrown on the 
U-bar. This is a very important feature in 
implements of this class, as the castings are 
expensive and are easily broken, making it 

60 

65 

70 

75 

80 

35 

90 

95 

OO 

i05 

lit) 



O 

5 

20 

25 

S. 946,160 

often necessary to send away for new cast 
ings to replace the broken ones, and the in 
plement is thrown out of commission. By 
the use of the channel bar with flanges of 
sufficient length to protect the ends of the 
U-bar, all danger of the ends of the bars 
catching in stumps, rocks, etc., is avoided. 
This is an especially valuable feature when 
working in orchards. I am aware that 
there are many ways in which the parts may 
be united and held firmly in position, but 
most of such means comprising a channel 
bar and harrow bar ends extending there 
through come within the scope of my inven 
tion. 
I claim: 
1. A harrow comprising a frame, tooth 

bars, flanged end bars, said end bars formed 
from channel bars and provided with a se 
ries of holes through which the ends of Said 
tooth bars project, and combined tooth hold 
ing and locking means for holding said 
tooth bars against lateral movement. 

2. A harrow comprising a frame, tooth 
bars, flanged end bars, said end bars formed 
from channel bars and provided with a se 
ries of holes through which the ends of said 
tooth bars project, tooth clips, end tooth 
clips, and teeth mounted thereon, and lock 

|ing means integral with said end tooth clips 
for holding said tooth bars against lateral 
movement, the flanges of said channel bars 
ioning a guard for the ends of said tooth 
3.S. 
3. A harrow comprising a frame, tooth 

bars, tooth clips secured thereto, teeth fitting 
within said clips, end channel bars provided 
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with a series of holes through which the ends 
of Said tooth bars project, and end tooth 
clips provided with extensions adapted to 40 
pass through said openings and engage said 
channel bars. 

4. A harrow comprising a frame, tooth 
bars, tooth clips secured thereto, teeth fit 
ting within said clips, end channel bars pro 45 
vided with a series of holes through which 
the ends of Said tooth bars project, end 
tooth clips provided with extensions adapted 
to pass through said openings, and means 
for holding said ends and extension within 
said channel bars. r . . 

Signed by me at Rock Island, Illinois, this 
24th day of Aug. 1908. : 

WILLIAM E. JOHNSON. 
Witnesses: 

A. B. FRENIER, 
H. DRTJENs. 
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