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Unrrep States Patent Oreice.

SAMUEL L DENNEY, OF MINNEAPOLIS, MINNESOTA.

COMBINED HAY-TEDDER AND HAY-RAKE.

SPECIFICATION forming part of Letters Patent No. 420,228, dated January 28, 1880.
Application filed January 7, 1889: Setial No. 206,669, (Nomodel) . |

To all whom it may concern. S
Be it known that I, SAMUEL L. DENNEY, of
Minneapolis, in the county of Hennepin and
State of Minnesota, have invented certain
new and valuable Improvements in Combined
Hay-Tedders and Hay-Rakes, of which the
following is a specification. -
My invention relates to improvements in
horse hay-rakes which are fitted with at-
tachments by means of ‘which they may be
operated also as hay-tedders when desired;
and it consists, generally, in the construction
and combination hereinafter described, and

particularly pointed out in the claims.

My invention further consists in an im-

provement upon my prior patent upon a com-
bined hay tedder and rake, No. 312,336, dated
February 17,1885, -

In the accompanying drawings, forming a
part of this specification, Figure11s a front
elevation of my improved hay tedder and
rake, the shafts and seat being removed. Fig.
92 is a vertical cross-section of the same on
the line 4 y of Fig. 1. TFig. 3 is a detail plan
view of tappet-shaft, rake-head, and teeth-
clearers, with their various connections and
supports. Fig. 4 is a detail elevation of the
main gear-wheel, showing ratchet and pawl

Tig. 5 is a central longitudinal section of the
driving-wheel, hub, and main gear on the

line  , Fig. 4. Fig. 6is a detail of the bell-
crank, rake-lifting lever or arm. Fig. 7 18 a

* detail of a modified form of rake-tooth. Fig.

35
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3 is a detail of a portion of the rake-head.
Fig. 9is a cross-section of the same. Fig. 10

is a longitudinal section.of the same. Kigs.

11 -and 12 are details of modifications of

‘the interlocked ferrules of the toothed sec-

tions. Fig. 13 is a detailof-a portion of the

bifurcated lever for shifting the mechanism
to change the machine from a rake to a ted-.

der, and vice versa, showing its connection
with the tappet-shaft and rod engaging the
arms of the rake-head. Fig. 141isa detail of
said rod; and Fig. 15 is a detail of the arms
which support said rod. |

In the drawings, A is the main or driving
wheel; B, the main cross-bar of the rake-frame
or axle arranged above the working mechan-
ism and having at either end the metal spin-
dles b, on which the main or driving wheels
of the rake are journaled. - ’

secured to the cross-bar DB. -
(C1is the main gear or ratchet wheel jour-
naled upon the inner end of the hub of one

1  «arethe shé;fts or thills, preferably rigidly

55

of the driving-wheels, having an inner gear
or ratchet in which engages the pawl o', piv-

oted at ¢’ to the hub of the driving-wheel,

a suitable spring @’/ bears upon the pawl,
and a spur b’, by means of which the pawlis

kept in engagement with the inner gear or.

ratchet. By this means the forward motion
of the driving-wheel carries the main gear C

forward with it, but allows it to be rotated

backward without moving the gear-wheel.
The rake-head is of peculiar and improved

construction, and consists of the shattor tube

L, supported in bearings on the brackets v,

parallel with and slightly back of and below

the cross-bar B, Arranged loosely upon this

| shaft are the series of tubes or sleeves, prei-

erably each of sufficient length to carry four

the ferrules f, preferably provided with end
spurs £, placed between other ferrules c, hav-
ing notches or recesses w to receive the spurs ¢,

| the ends of the spurs and the bottom of the
notches being preferably similarly serrated,

whereby the angular position of the arms K
of the ferrules f
although, if preferred, this construction may
be modifi

Fig. 12 the spurs lying in notches of exactly

‘the width to receive the spurs without means

may be adjusted as desired,

60
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i rake-teeth. Arranged upon the tubes r are

75

80

ydified, as shown in Figs, 11 and 12, the
spurs being dispensed with in Fig. 11,and1n

85 ,

for angular adjustment. "The rake-teeth P °
are bent around the tubes r, each tooth be-

' ing placed between the meeting ends of the
ferrulesd and f,the ferrules being then firmly
clamped together, so as to hold the teeth rig-  *-

90

idly in place, by means of the set-nutse, which - 3
engage the threaded ends of the tubes r. As =

" many tooth-sections as desired may be pro-

vided and any desired number of teeth ar-

ranged in each section; but I prefer to place

four teeth in each section, as their weight 1is

sufficient to cause them to fall with force

95

enough in tedding to penetrate through the

layer of grass or hay upon the ground. The

ferrules f are provided with. forwardly-pro-

1 {o]e)

jecting arms K, carrying anti-friction rolls m.

Journaled upon the brackets [in front of the

| axle and parallel therewith is the tappet-

--------------------------------
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shaft E, carrying the tappets F, having pret- | to the shaft L and engaging the rod G by

erably two arms so arranged as to strike the
rolls m -as the shaft is rotated, and thus de-
press the arms K and partially rotate the
tooth-sections, so as to raise the teeth from
the ground. The tappet-shaft is provided

- with the pinion or small gear-wheel D, ar-

10

20

jo J, rigidly secured to said rod, through a suit-
able orifice in: which the member J passes.

L §

ranged to mesh with the. gear C when “in

gear,” whereby motion is imparted to the
Thetap-
pet-shaft is adapted to slide longitudinallyin

shaft to operate the tooth-sections.

its bearings, so as to throw the wheel D into

or out of gear with the wheel C when in gear, .
‘making the machine a tedder, and when out

of gear making it a rake, as hereinafter de-
scribed. ~ | |

Slidably arranged immediately above the
arms is a locking-rod G, supported in suitable
bearings on the arms z, which are rigidly se--

cured to-the rake-head shaft L and project
forward underneath the axle, said rod G be-

Ing provided on its under side with the pro-

Jecting hooks or lugs p,adapted to engage the
arms:-K. and lock them, so as to

Pivoted to the frame of the rake in a posi-
tion.convenient to the operator is the bifur-

cated- lever H, one member or prong J of-

whichengages therod G by means of the collar

T'he other member I of the lever engages the

tappet-shaft E preferably by means of the
spur-collar 7, arranged loosely on said shaft,

but held in any suitable manner from slid-
ing.thereon, its spur passing through a slot o

in the member I of said lever. By operating
this lever the tappet-shaft and locking-rod-

may be thrown laterally simultaneously and

in the same direction, they and their attach-.
ments being so arranged that when the tap-
- pet-shaft is thrown into gear with the gear-
wheel .C the rod G is out of engagement with:

the arms K, whereby the motion of the ma-
chine causesthe tappet-shaft torotate,and the
tappets striking the rolls upon the tooth-sec-
tion -arms causes the tooth-sections to rise

and-fall, the machine thus acting as a tedder.
The pinion or small gear D of the tappet-:
shaft should bear such relation in size to the
main-gear and the.number of arms of the
tappets be such.that the teeth of-a tooth-sec-

tion: will ‘be raised from the ground long

enough to carry them over the bunch of hay

which they have gathered; and be released
SO as to-drop immediately in front of the
bunch. The tapp

_ their shaft that no two arms will strike at

‘the same time, so as to make the movement
of the machine as even and uniform as possi-.
the

ble.. By a reverse throw of the lever

tappet-shaft is thrown out of gear with the
main gear, and the spurs p of the rod G re-
spectively engage the arms X, and the ma-.
chine is thus transformed into a rake. When
thus arranged, the rake teeth are raised by
means of the L-shaped arm: R, rigidly secured

prevent the .
independent movement of the tooth-sections.

ets are also-so arranged on-

|

‘means of the lugs g, between which the rod

G rests, and the key h passing through suita-
ble holes in the lugs ¢ and bearing upon the
rod G. The arm R is connected by the link
§ to the bell-crank lever S, which is pivotally
supported upon the frame of the machine in
a position convenient to the operator. Upon

throwing the lever S backward the upwardly-

projecting arm R is drawn forward and down-
ward, carrying with it the rod G, which, bear-
ing upon the arms K also depresses them,
thus raising all of the rake-teeth simultane-
ously. | | |

T'he prong or member J of the bifurcated

lever H is preferably given a slight rearward.
bend, so as to allow freedom of movement of

the earj to-and fro-along:it in theé operation
of the rake.

] The -tooth-clearers O-are pref-.
~erably arranged upon a shaft M, supportedin.
suitable bearings upon the brackets, which-
are rigidly secured to the frame of the mas
chine. A forwardly-projecting arm T, rigidly:

70

75

80

go

secured tothe shaft M and having the handle
U’ pivoted thereto, by means of -which-the-

angle of the tooth-clearers can be changed-

as desired; according to-the-work to-be: done
by the machine, the clearers. being depressed
more when the machine is used’ as a-tedder

than when used as.a rake. In orderthat the

¢ teeth may clear themselves of the grass when-
raised from the ground, either in-raking.or
in tedding, I may prefer to arrange in each:
section a tooth having a secondary brace: or
wire ¢ of-less curve than the tooth, so ‘that-the
grass or-hay will more readily be disengaged -
fromit. Thetooth-clearers O, prefertosecure’
to the shaft M by means of the iron sockets W,
intowhich they are fitted, and whichare bolted.

95
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or otherwise rigidly secured to ‘the: shaft,

one of which sockets W may be provided with

a forwardly-projecting socket N, into which -

the arm T may be secured; or said arm. may.
‘be made integral with the socket W. The
several brackets { and v, which are rigidly se--
cured upon the axle or main cross-bar B, are-
“an Important feature of my improvement,-as:
these can all be made exactly similar, so that:
in setting up the machine the bearings for -

110

115

the various shafts are adjusted in-exactly the

right: positions, and if a bracket or other part

be broken anew part can be substituted read-

ily for it and the relation of the working parts
to each other always maintained accurately,
| Another very important feature of my im-
“provement 1s the locking-bar G, adapted to

120

engage a rigid arm on each of the tooth-sec~ -

tions, instead of a locking-bar arranged to-:
engage each of the teeth of therake, as in my
Great practical difficulties.-are
found to exist in the application of this prior
device for locking the teeth, since the rake-:
teeth in use always become more or less-bent.
or distorted, so as to stand out: of line with. :
each other and at unequal distances apart,

prior patent.

130

and as a result-in the act of locking - the bar

will engage and secure with its hooks only a
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portion of the teeth, and in the act of unlock- |
ing some of the teeth which are bent out of

hne are liable not to be released from the
hooks, and consequently in proceeding to op-
erate the machine as a tedder when the tap-
pet-arms strike the tooth-section arms the
machine is almost certain to be broken, as
the tappet-arms and the tooth-section arms
also become interlocked, whereas by the use

of the locking-bar G, the arms of the tooth-
sections always remalning In line, no matter-|

howmuchtheindividual teeth may be sprung,

the operations of locking and unlocking are

always positive and sure. DBesides, the ma-
chine is rendered much more ef

easily operated as a rake, for the reason that
the lifting bell-crank lever R extends forward
from the Take- head, so as to add its weight to
the leverage power,mstead of detracting from
it; as in the other construction, and the weight
of the locking-bar and its supporting-arms 2
serve as a partial counter-balance to the
weight of the teeth, instead of being added to
their weight, as in the other construction, so
that with an equal leverage very much less
power is required to operate the rake than
before, and the cost of construction is both
simplified by the use of a very much less num-

ber of locking devices or hooks and cheap-

ened Dby reason of the increased simplicity,
and also in the use of lighter operative parts—
as of tappet-arms and tooth-section arms—and
the greatly-reduced liability to breakage, as
above set forth. The tappet-shaft and the
locking-bar arein thisimproved construction
also brought close together and in position
to be readily operated by the means of a sin-
gle lever simultaneously and accurately in a
manner very much superior to any means
possible where the locking-bar and its attach-
ments are arranged under the teeth and at a
considerable distance from the tappet-shaft.

Operation: When used as a tedder, the le-

-ver H is thrown over, so as to carry the tap-

pet-shaft laterally a sufficient distance to
cause the pinion D to mesh with the gear C,
in which position the tappets should in their
rotation strike the rolls m, and the lugs p
of the rod G are freed from the arms K.
Upon the maehme being propelled forward,
the pawl ¢, engaging with the ratchet or in-
ner gear of the wheel C, causes the wheel C
to be turned with the hub of the driving-
wheel upon which-it is journaled. The pin-
ion D, engaging with the gear C, is there-
fore rotated oppositely, the tappet-arms al-
ternately striking upon the anti-friction rolls
m, thus successively raising and allowing to
fall the several tooth-sections. The teethris-
ing with a gradual movement tend to roll the
U‘&thel ed bunch of grass bottom upward, and

the parts are s0 a,d]usted that the teeth shall |

fall directly in front of the bunches thus
dropped, thus leaving them upturned and
loose in most favomb]e position for curing.
When used forraking, the machine 1s cha,nﬂed
to a rake by throwing the lever H in the op-

elent and

p081te d11e(,t1on whereby ~ the ta,ppet-sha,ft-
and rod G are carried in the opposite direc-

tion, disengaging the pinion D irom the gear
C and ecausing the lugs p to respectively en-
cage the arms K, thus locking the tooth-sec-

1310115 together and pleventmﬂ independent

movement between them. The operation of
the lever S, as deseribed, serves to raise the

rake to dump the accumulated hay. When-
ever it is necessary, from working in hay of

70

75

different thickness or eondltlon, to vary the

elevation of the teeth-clearers, their position
can be instantly changed by raising or low-
ering the handle U, as described. = - -

I clmm-—-—-

‘1. In a- device of the class deseribed, the
combination, with the tappet-shatt b, a,nd the
locking-rod G of a rake-head eomposed of in-
dependent tOOth*SGOtIOHS arranged loosely
upon the common shaft L, eaeh comprising
the tube 7, the arm-carrying ferrule 7, the
ferrules d, arranged on either side of the fer-

rule 1, the lock-nuts e, and the teeth P, encir-
cling said tube 7 and clamped between the

meetmo ends of said ferrules and sald nuts
substaﬂtmlly as described.

2. In a device of the class described, the
combmatmn with the driving-wheel A the

80

go
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cear-wheel C journaled on 1ts hub and hav- |

ing pawl- a,nd ratchet connection with said
dr Wmﬂ'-wheel and the pinion D, adapted to
engage with said gear-wheel C, of the tappet-
sha,ft E, rigidly secured to said pinion D and
shda,bly journaled upon the frame of the ma-
chine, a rake-head composed of independent

tooth-sections, each provided with the arm K,

adapted to be struck by the tappets ot the
tappet-shaft, the hook-carrying rod G, slid-
ably supported in said machine and aclapted
to engage the arms K and thereby to lock

said tooth-sections together, the bifurcated

lever H, engaging S‘le tappet—sha,ft and rod

G and adapted to reciprocate the same, the

arm R, rigidly secured to the shaft of the
rake-head and engaging the rod G, and the
lever S, linked to said arm R and adapted to

opemte the same and to raise and lower the

rake-teeth, substantially as described.
3. In a combined hay tedder and rake, the
combination, with a rake-head comprising a

100

105

I1IO

T15

series oOf mdependent tooth-sections having

forwardly - projecting arms adapted to be
tripped by suitable mechanism in the opera-
tion of tedding, and a slidable bar having a
series of hooks adapted to engage said arms
and to lock said tooth-sections together, of the
forwardly and upwardly extending L-shaped
arm R, rigidly secured to sald rake-head and
engaging said rod, and the bell-crank lever
S, linked to sald arm, adapted to be operated
substantially as described.

4, In a combined hay tedder and rake hav-

ing a series of independent tooth-sections pro-

120

125

vided with forwardly-projecting arms adapted

to be tripped in the operation of the machine

as tedder, the combination, with a tappet-
shaft slidably journaled in front of said tooth- -



4

- when “in geéar” to be rotated by the forward
moveinent ef the machine upon the ground

sections and parallel therewith, end adapted

through stuitable gear-connections with one of
the drl vin ﬂ'—wheels and aslidablerod arranged
1mmed1etely above the arms of said tooth—see-
tions parallel with said tappet-shaft and pro-

- vided with a series of hooks adapted to en-

10

15

| ga,ﬂ‘e with said arms and to lock said tooth--

sections together, of the pivoted lever H,

loosely ‘engaging Wlt]l hoth said teppet-sheft'
‘and ehdable rod and edepted to reciprocate
the same simultaneously and in the same di-
rection, said rod being out of engagement
with eeld tooth—eeetlons when the tappet-shaft

1S 1n gear, and vice versa,substantially as de-
scribed.

5. In acombined tedder and rake, the com-"

420,228

| bination ef a sectional rake-head having for-
wardly-projecting arms adepted to be tmpped'

20

111 the operation of tedding, a slidable lock-

ng-bar arranged above said arms and pro-
Vlded with hooks adapted to engage said arms

and to lock them together,and an arm rlﬂ'ldly_ |

{ secured to the rake head shaft and engaging

said locking-bar and adapted to be depressed

and liftéd so as to raise and lower the rake-

teeth, eubstentlally as and for the purposesset

| ferth

In testlmony whereof I heve signed this

| spemﬁcetlon in the presenee of two subserlb-

ing witnesses.
SAMUEL L. DENN EY.
Witnesses: o

B JN0. L. DENNEY, -

*  EDWARD S. DENNEY.
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