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UNITED STATES PATENT OFFICE. 
JOSEPH DAIN, OF OTTUIVIWA, IOWA. 

HAY-RAKE. 

1,00,676. 

To all thom, it may concern: 
Be it known that I, JosEPH DAIN, a citi 

zen of the United States, residing at Ot 
tumwa, in the county of Wapello and State 
of Iowa, have invented certain new and use 
ful Improvements in Hay-Rakes, of which 
the following is a specification, reference 
being had to the accompanying drawings. 
My invention relates to hay-rakes, and 

particularly to that type known as “side de 
livery rakes, in which there is a revolving 
frame carrying pendent teeth which are 
maintained in a vertical position and oper 
ate to throw the hay out to one side in Wind 
OWS. 

The object of my invention is to provide 
a construction by which the rake may readily 
be taken apart for shipment so that it will 
pack more closely in cars and consume less 
space for storage in Warehouses; also to so 
construct the separable parts of the driving 
mechanism that the farmer, however inex 
perienced he may be, will have no difficulty 
in putting them together properly. In prior 
constructions it has been common to employ 
a solid center shaft for driving the sets of 
teeth, and the most satisfactory way to at 
tach the power-transmitting members to the 
shaft was by means of keys driven in key 
Ways cut in the shaft and in said power 
transmitting members. When rakes having 
such construction are set out in a knocked 
down condition to be set up by the farmer, 
the result has been either that the parts 
have not been tightly connected, with disas 
trous results to the implement, or the keys 
have been driven in so tight as to burst the 
power-transmitting members at the key 
ways. Also in driving in the keys the 
power-transmitting members have some 
times slipped on the shaft without being ob 
served until after undertaking to operate 
the machine, when it would be a very diffi 
cult task to loosen the keys and get the parts 
back in proper place and correctly keyed. 
By the means hereinafter described I have 

produced a construction which permits of 
the parts being easily disassembled to per 
mit close packing in cars and yet makes it 
easy and certain for the farmer to assemble 
the parts properly when setting up the ma 
chine. Furthermore, they increase the effi 
ciency of the rake as well as reduce the cost 
of manufacture. 

Specification of Letters Patent. 
Application filed March 9, 1908, 

----- 

Patented Nov. 2, 1911. 
Serial No. 419,972. 

In the accompanying drawings.-Figure 
1 is a plan view of a side-delivery rake em 
bodying my improvements; Fig. 2 is a cross 
Section on line 2-2 of Fig. 3; Fig. 3 is an 
enlarged detail, partly insection, showing 
the construction of the driving mechanism 
and the parts that support it; Fig. 4 is an 
elevation showing the gears which control 
the position of the rake teeth; Fig. 5 is a 
section on line 5-5 of Fig. 3; Fig. 6 is a 
perspective view of the gear; Fig. 7 is an 
enlarged detail, partly in section, showing 
the construction and arrangement of the 
driving mechanism; Fig. 8 is a cross-section 
on line 8-8 of Fig. 3; Fig. 9 is a perspec 
tive view of one end of the drive shaft: 
Fig. 10 is a cross-section on line 10-10 of 
Fig. 7; and Fig. 11 is a detail, partly in 
Section, illustrating the manner of connect 
ing the rake bars with the pinions which 
control their position. 

In the drawings I have shown my im 
provements as applied to a rake having the 
general construction illustrated and de 

55 

60 

65 

70 

75 

scribed in my application No. 234,007, filed 
November 23, 1904, in which the main frame 
of the implement is made up of an axle 11 
having carrying wheels 12-13, said axle 
being journaled in a cross-bar 14 preferably 
internally square in cross-section. Said 
cross-bar 14 forms a means of attachment 
for the draft devices, 15 being the tongue, 
16 a cross-bar, and 17 braces connecting said 
cross-bar with the tongue and with the bar 
14 through brackets 18–19. 20 indicates 
the seat-support, and 21 the seat, the seat 
support being connected with the tongue 
in the usual way. 22 indicates a beam con 
nected at its forward end with the cross 
bar 14 and extending rearwardly, where it 
is supported by a caster-wheel 23 in such 
manner as to be free to rise and fall, being preferably spring-supported on the spindle 
24 of the caster-wheel, as described in my 
said application. 25-26 indicate the side 
bars of the rake frame, which are connected 
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at their outer ends by an end-bar 27 and at . 
their inner ends by a casting or plate 28 
and an end-bar 29, as shown in Fig. 1 and 
as described in said application. Said bars 
form a rectangular frame, in which the ro 
tary rake is mounted, said rake being sup 
ported from the bar 22 by braces 30–31 and 
bracket 32, as shown in Fig. 1. These parts 
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are described in my said application and 
have nothing specially to do with my pres 
ent invention. 
The wheels 12-13 are loosely mounted on 

the axle 11 and are provided with suitable 
ratchet mechanism so that they may rotate 
reversely independently of said axle. The 
wheel 13 is provided with a ratchet hub 33 
which is engaged by a pawl 34 carried on 
the hub of a beveled gear 35 mounted on 
the axle 11 adjacent to the ratchet hub 
33, as shown in Fig. 3, the arrangement 
being such that forward rotation of the 
wheel 13 operates to rotate the gear 35, but 
said wheel may rotate backward independ 
ently of said gear. If desired, the other 
wheel 12 may be provided with a similar 
ratchet and hub 36 connected by a pawl 37 
With the axle 11 as shown in Fig. 1. 
The rotary rake is composed of a series of 

rake bars 88 Supported by end castings 
39-40, which are mounted upon the square 
shaft 41 extending longitudinally of the rake 
frame, as best shown in Figs. 1 and 11. The 
shape of the castings 39-40 is best shown 
in Fig. 4, from which it will be seen that 
they are triangular in general outline-the 
rake bars 38 being mounted in the outer 
portions of the Several arms of said castings. 
The casting 40 at the Outer end of the rake 
frame is a simple casting having a hub 
fitted to the squared shaft 41 so as to rotate 
there with, so that the outer casting is posi 
tively driven. The outer end of the shaft 41 
is fitted in a suitable sleeve 42 on the end bar 
27 so that it is rotatably supported by said 
end bar, as illustrated in Fig.1. 
The inner end casting 39, which is best 

shown in FigS. 1 and 4, is also provided with a 
Squared hub 43 which fits upon the inner 
end portion of the shaft 41 so that it also is 
positively driven by said shaft. The inner 
end of the shaft 41 extends through said 
casting and through suitable bearings car 
ried by the casting or plate 28 to a point 
adjacent to the beveled gear 35, where it is 
provided on its inner end with a beveled 
pinion 44 which meshes with the gear 35, 
as best shown in Fig. 3. Thus the shaft 41 
is driven by the forward movement of the 
machine so as to rotate the reel or rake. 
45 indicates a cotter-pin which holds the 

pinion 44 in place on the shaft 41. The 
construction of the bearings and the con 
nections of the shaft 41 are best shown in 
Figs. 1 and 7 to 10, form an examination of 
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which it will be seen that the shaft 41 is 
a tubular shaft Square in cross-section, as 
shown in Fig. 8, and that it passes through 
a sleeve 46, which is arranged to be secured 
to the casting 28 by means of a laterally-pro 
jecting arm 47, best shown in Figs. 3 and 7, 
in the manner described in my former ap 
plication above referred to, the casting 28 
being provided with a suitable recess in 
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which the arm 47 fits and is secured by 
bolts 48 so that it may readily be removed. 
The sleeve 46 is of sufficient diameter so that 
the shaft 41 may rotate therein, and its ends 
are somewhat enlarged for purposes which 
will be hereinafter stated. It will be noted 
from an inspection of Figs. 1 and 3 that the 
sleeve 46 extends diagonally in line with the 
shaft 41, and at its forward end receives 
the projecting hub 49 of the beveled pinion 
44 which fits closely in the enlarged end of 
the sleeve, as best shown in Fig. 3. The 
parts are shown separated in Fig. 7. The 
opposite or rear end of the sleeve 46 is ex 
tel'nally non-circular, being preferably 
hexagonal, as shown at 50 in Fig. 7, to re 
ceive a ring gear 51, best shown in Fig. 6, 
which fits upon such hexagonal portion of 
the sleeve 46, as best shown in Fig. 3 and 7. 
Thus the gear 51 is held against rotation by 
the sleeve 46 which, of course, is fixed in 
position by its connection with the cast 
ing 28. 
The end casting 39 is rotatably fitted to 

the sleeve 46 by means of a projecting hub 
52 which extends into the enlarged bore at the 
end of the sleeve 46, in which it fits snugly, 
as shown in Fig. 3 and illustrated in Fig. 7. 
The inner end portion of the hub 52 is en 
larged, as shown at 53 in Fig. 7, so as to 
engage the adjacent ends of the ring gear 
51 and hold it against displacement, as 
shown in Fig. 3. The sleeve 52 is square in 
cross-section to fit upon the shaft 41, and so 
also is the hub 49 of the pinion 44. Thus 
the hubs 49 and 52 support the shaft 41, 
and as they are journaled in the sleeve 46 
they form bearings for said shaft so that 
it may rotate freely in said sleeve. By thus 
using a single drive shaft secure a large con 
tact Surface for the power-transmitting 
members, and, moreover, the shaft being 
hollow is not as heavy as a solid shaft would 
be and does not sag in the center; besides I 
avoid the use of keyways and not only re 
duce the expense incident to cutting them, 
but also make the fitting together of the 
parts much simpler and prevent mistakes 
in assembling. 
The gear 51 operates to hold the rake 

bal's So that the rake teeth are always in a 
Vertical position, by means of three sets of 
geal's 54-55, the gears 54 being mounted 
on studs 56 carried by the several arms of 
the end casting 39 and meshing with the 
ring gear 51 while the gears 55 are mounted 
on and keyed to the ends of the rake bars 38 
and mesh with the gears 54, as best shown in 
Figs. 4 and 11. As shown in Fig. 11, the 
rake bars are round tubular rods or pipes, 
each having One end tapered and squared to 
fit into hubs 58 of the gears 55. Said hubs 
are journaled in suitable bearings 59 in 
the castings 39. Thus the gears 55 are 
non-rotatably connected with the rake bars 
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38 and are journaled so that they may ro 
tate as the casing rotates and operate to 
hold the rake teeth constantly in a vertical 
position. The gears 55 may readily be re 
moved from the rake bars 38 and held in 
position by a cotter-pin 60. 

57 indicates the rake teeth, which are 
mounted on the rake bars 38 at suitable in 
tervals. As shown in Fig. 11, the rake teeth 
are preferably made of spring wire having 
a coil 61, which fits upon the rake bar 38, and an upward-projecting end 62 which fits 
in a suitable recess in the bar 63 which is 
secured to the rake bar 38, preferably by 
bolts 64, or other suitable means, -suitable 
blocks 65 being interposed to fit the bar 68 
and rake bars 38 together. By forming the 
rake bars 38 and fitting the gears 55 thereto 
as described I provide a more efficient Sup 
port for the coil of the spring teeth and also 
avoid the use of bolts through the gear and 
rake bar-thus facilitating the fitting to 
gether of the parts, as well as their separa 
tion. If desired, the space in the sleeve 46 
between the hubs 49–52 may be filled with 
oil, as it forms an excellent oil reservoir for 
lubricating the several bearings. 
The construction above described provides 

a very efficient arrangement for applying 
the power derived from the wheels to the 
rotation of the rake and for holding the rake 
teeth in a vertical position when the ma 
chine is in operation. The several parts are 
so readily assembled that they can be prop 
erly put together by even the most inex 
perienced, no adjustments whatever being 
required, and they may be just as easily 
knocked down for purposes of transporta 
tion or storage. 
That which I claim as my invention and 

desire to secure by Letters Patent is 
1. In a rake, the combination of a shaft 

non-circular in cross-section, a sleeve 
through which said shaft passes, a frame 
non-rotatably Supporting said sleeve, bear 
ings rotatably supporting said shaft in Said 
sleeve, a gear non-rotatably connected with 
said sleeve, rake-bars, frames non-rotatably 
connected with said shaft and supporting 
said rake-bars, rake-teeth carried by said 
rake-bars, and means connected with said 
rake-bars and coacting with said gear to 
hold the rake-teeth in a vertical position 
while said shaft rotates. 

2. In a rake, the combination of a shaft 
non-circular in cross-section, a rotary rake 
mounted upon and rotating with said shaft, 
a sleeve through which said shaft passes, 
a frame non-rotatably supporting said 
sleeve, and bearings supporting said shaft 
and rotating in said sleeve. 

3. In a rake, the combination of a shaft 
non-circular in cross-section, a sleeve 
through which said shaft passes, a frame 
non-rotatably supporting said sleeve, bear 

3. 

ings supporting said shaft and rotating in 
said sleeve, a gear non-rotatably connected 
with Said sleeve, rake-bars, frames non-ro 
tatably connected with said shaft and Sup 
porting said rake-bars, rake-teeth carried 
by said rake-bars, means connected with 
Said rake-bars and coacting with said gear 
to hold the rake-teeth in a vertical position 
while said shaft rotates, supporting wheels, 
and means operated by forward movement 
of the rake for rotating said shaft. 

4. In a rake, the combination of a shaft 
non-circular in cross-section, a rotary rake 
mounted upon and rotating with said shaft, 
a sleeve through which said shaft passes, a 
frame non-rotatably supporting said sleeve, 
bearings rotatably supporting said shaft in 
said sleeve, supporting wheels, and means 
operated by forward movement of the rake 
for rotating said shaft. 

5. In a rake, the combination of a wheeled 
frame, a sleeve carried thereby, one end por. 
tion of said sleeve being non-circular it, 
cross-section, a pinion fitted upon such non 
circular portion of said sleeve, a shaft jour 
naled in said sleeve, rake-bars carried by 
Said shaft and rotating there with, rake-teeth 
Carried by Said rake-bars, and means con 
nected with said rake-bars and with said 
pinion for holding said rake-teeth in a ver 
tical position as said shaft rotates. 

6. In a rake, the combination of a wheeled 
frame, a sleeve carried thereby, one end por 
tion of said sleeve being non-circular in 
Cross-section, a pinion fitted upon such non- 100 
circular portion of said sleeve, a shaft non 
circular in cross-section journaled in said 
sleeve, rake-bars carried by said shaft and 
rotating therewith, rake-teeth carried by 
Said Take-bars, and means connected with 105 
said rake-bars and with said pinion for 
holding said rake-teeth in a vertical posi 
tion as said shaft rotates. 

7. In a rake, the combination of a wheeled 
frame, a sleeve Supported thereby, a non-ro- 110 
tary pinion connected with said sleeve, a 
shaft non-circular in cross-section extending 
through said sleeve, bearings for said shaft, 
rake-bars carried by and rotating with said 
shaft, rake-teeth carried by said rake-bars, 115 
and means connected with said pinion and 
operating to hold said rake-teethin a verti 
cal position as said shaft rotates. 

8. In a rake, the combination of a wheeled 
frame, a sleeve Supported thereby, a pinion 120 
non-rotatably connected with said sleeve, a 
shaft non-circular in cross-section, said shaft 
extending through said sleeve, a pinion hav 
ing a hub adapted to fit upon said shaft, 
said hub being fitted into one end of said 125 
sleeve, forming a bearing for said shaft, a 
casting having a hub journaled in the other 
end of said sleeve and fitted upon said shaft 
So as to rotate therewith, a casting mounted 
upon the opposite end of said shaft, rake- 130 
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bars carried by said castings, rake-teeth car 
ried by said rake-bars, and means con 
nected with said rake-bars and with said 
pinion for holding said rake-teeth in a ver 
tical position as the shaft rotates. 

9. In a rake, the combination of a wheeled 
frame, a rake-supporting shaft rotatably 
Supported by said frame, castings near the 
ends of said shaft and connected to rotate 
there with, rake-bars having their ends jour 
naled in said castings, rake-teeth mounted 
on said bars, said rake-bars being circular 
and having a non-circular end, sleeves fitted 
upon the non-circular ends of said rake-bars 
and journaled in One of said castings, and 
means connected with said sleeves and oper 
ated by the rotation of said casting for hold 
ing the rake-teeth in a vertical position as 
the casting rotates. 

10. In a lake, the combination of a wheeled 
frame, a rake-supporting shaft having end 
portions non-circular in cross-section, means 
Totatably supporting the shaft on said 
frame, castings near the ends of said shaft 
and connected to rotate therewith, rake-bars 
having their ends journaled in said castings, 
rake-teeth mounted on said bars, said rake 
bars being circular and having a non-circu 
lar end, gear's mounted on the non-circular 
ends of said rake-bars, a non-rotary gear 
carried by the machine frame, and interme 
diate gears connecting said non-rotary gear 
with said first-mentioned gears, 

11. In a rake, the combination of a wheeled 
frame, a sleeve carried thereby, said sleeve 
having an end portion externally non-circu 
lar in cross-section, a pinion fitted upon said 
non-circular portion, a beveled pinion jour 
naled in the other end of said sleeve, a cast 
ing adjacent to said first-mentioned pinion 
and having a hub journaled in said sleeve, a 
non-circular shaft extending at one end 
through said sleeve and non-rotatably con 
nected with said casting and said beveled 
pinion, a casting at the other end of said 
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shaft, rake-bars carried by said castings, 
rake-teeth carried by said rake-bars, and 
means connected with said rake-bars and 
with said first-lmentioned pinion for holding 
said rake-teeth in a vertical position as said 
shaft rotates. 

12. In a rake, the combination of a shaft 
having its end portions non-circular in cross 
Section, a rotary rake mounted upon and ro 
tating with said shaft, a sleeve through 
which said shaft passes, a frame non-rota 
tably supporting said sleeve, and bearings 
Supporting said shaft and rotating in said 
sleeve. 

13. In a rake, the combination of a shaft 
having its end portions non-circular in cross 
section, a sleeve through which said shaft 
passes, a frame non-rotatably supporting 
said sleeve, bearings supporting said shaft 
and rotating in Said sleeve, a gear non-rota 
tably connected With said sleeve, rake-bars, 
frames non-rotatably connected with said 
shaft and Supporting said rake-bars, rake 
teeth carried by said rake-bars, and means 
connected with said rake-bars and coacting 
with said gear to hold the rake-teeth in a 
vertical position while said shaft rotates. 

14. In a rake, the combination of a wheeled 
frame, a rake-supporting shaft having end 
portions non-circular in cross-section, means 
rotatably supporting the shaft on said 
frame, castings near the ends of said shaft 
and connected to rotate therewith, rake-bars 
having their ends journaled in said castings, 
rake-teeth mounted on said bars, said bars 
having a non-circular end, gears mounted on 
and fitted to the non-circular ends of said 
rake-bars, a non-rotary gear carried by the 
machine frame, and intermediate gears con 
necting said non-rotary gear With said first 
mentioned gears. 

JOSEPH DAN. 
Witnesses: 

C. A. LASSER, 
W. G. DUFFIELD. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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