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HARVEY L. HOPKINS, OF CIICAGO, ILLINOIS, ASSIGNOR, BY DIRECT AND
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CUTTING APPARATUS FOR MOWERS, REAPERS, OR THE LIKE.

SPECIFICATION forming part of Letters Paﬁent No. 697,407, dated April 8, 1802,
.Applica,tion filed November 8, 1901, Serial No, 81,328, (No model.)

To all whom it may concermn:

Be it known that I, HARVEY L. HOPKINS, &
citizen of the United States, residing at Chi-
cago, county of Cook, and State of Illinois,

g have invented certain new and useful Im-
provements in Cutting Apparatus for Mow-
ers, Reapers, orthe Like; and I do hereby de-
clare the following to be a full, elear, and ex-
act description of the invention, such as will

ro enable others skilled in the art to which itap-
pertains to make and use the same. |

The present invention relates to that por-
tion of the cufting apparatus for mowers,
reapers, and the like concerning which other

15 improvements were set forth in my patent of

| January 9, 1900, No. 640,768, and later in the

patent granted to me January 8, 1901, No.
665,527. , | T

I do not deem it necessary to repeat herein

20 the advantages of a cutter-cap that moves
with the sections over one that is rigidly con-

‘nected, as these advantages are. clearly set

forth in my two patents above referred to.
The presentinventionismore particularlyan

25 improvement upon these constructions. 'l'o-
gether with other advantages it combines the
free oscillating feature of the former patent
with the elastic pressure of the latter patent.

- The free oscillating of the springs prevents
20 their crystallization. In the construction

illustrated and described in my patent of

January 8, 1901, the portion of the spring
bearing down on the cutters was out of line

with the point of attachmentof the otherend |

33 of the spring to the finger - bar; but in. the
present arrangement I have so modified the
coiling of the spring as to bring its two arms
substantiallyin line with each other. Inthat

~ patentalso therearend of the pressure-spring

40 was held rigidly in place by a clip, while in

~ my present arrangement the rear end of the

spring is set in a socket and acts as a pivot

about which the forward part of the spring
oscillates. Turthermore, in the same patent

45 the forward end of the spring was confined

to its position on the section by a V-shaped
socket riveted thereon. In my present im-
provement certain ribs forged out of the sec-
tionitself and greatly strengthening and stiff-

i

wear-plate, which is seated upon the finger-

| ‘the finger-bar by bolts ¢ g, passing through the

| ening the same take the place of the former 5o

socket and furnish important advantages

over that construction.

The improvement Is illustrated in the ac-

companying drawings, where—

Figure 1 shows a fragment of the cutter 55
and finger bars of a mowing-machine with my
latest improved spring cutter-cap attached.
Fig. 2 is a cross-section of the same on the
line 2 2. Fig. 3 is a cross-section of one of
the cutters or sections of the cutter-bar on

6o

the line 3 3. Fig. 4 is a perspective view of
the preferred form of clip or,spring-holder

for attaching the spring to the finger - bar.
Fig. 5 is a fragmentary detail of the socket
portion of this clip, showing the manner of
inserting the spring. Figs. 6 and 7 are re-
spectively plan and section views of the same
portion of a clip having a.modified construc-

tion of socket or spring-seat.

“In all these views like letters indicate cor-
responding parts. o
Referring first to Figs. 1 and 2, a denotes

the finger-bar; b, the cutter-bar; ¢, the guards,

and d one of the cutters or knife-sections that
are secured to the cutter or knife bar by riv-
ets e or in any other suitable manner. Kx-
cepting only the cutter-section d these parts

75

may be of any o+dinary or approved construc-
tion and no particular description thereof is

necessary, the relation and conjoint action of 8o

the parts being now well understood and the
present improvement being applicable to
other forms of cutting apparatus. -

In Figs. 1 and 2, f denotes a chafe-iron or

bar with one edge flush with the front edge
of the latter in the ordinary manner. Upon
this chafe-iron or wear-plate and secured to

finger-bar and chafe-iron,is a clip or spring-
holder, which is of the generally rectangular
form illustrated in the drawings and has a lip
7 on its front edge, which overlaps the rear
edge of the cutters, as bestillustrated in Kig.
2, this edge of the cutter on the under side
bearing upon the chafe-iron f, so that the
front edge of the iron and the overbanging
lip of the elip form a race or guideway In
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“be deseribed later on.

which this part of the cutter reciprocates.
At its rear edge, and preferably midway be-
Lween the bolts which secure if to the finger-
bar, the clip 2 is provided with an upstand-
ing enlargement 7, forming a box or bearing
for the attachment thereto of a spring, which
will be presently deseribed indetail. Thisbox
or enlargement is provided with a socket k,
extending vertically and preferably inclined
upwardly, as best illustrated in Figs. 2 and 4.
This socket is preferably rectangularin cross-
section and is open at the side, as shown in
IFigs. 1 and 4. In therear wall of the socket
there is preferably provided a groove or re-
cess (, extending vertically, as shown in the
drawings, and having a function which will
It 1s desirable to pro-
vide the box or enlargement 7 with two of
these sockets or seats for the spring, and Figs.
l1and 4£of thedrawings show them duplicated.
Of course only oneof thesesocketsisemployed
at a time, but as there is considerable wear
upon them, due to the constant vibration of
the spring, the projection 5 may, if desired,
be provided with duplicate sockets in order
that the spring may be changed from one to
the other as either becomes worn. The two
sockets are in all respects alike and the pro-
vision of the extra oneis only a precautionary
measure. ‘

The construetion of the spring which I now
employ is clearly illustrated in Itigs. 1and 2,
where it 1s denoted as a whole by the letter
m. At its rear end it has a downwardly-ex-
tending portion n, which is journaled in the
socket £ and has a projecting hook o at its
extremity, which may extend forwardly or
backwardly. The forward portion of the
spring extends substantially in line with the
rear part and has its front end preferably
turned around and back upon itself, as indi-
cated at pin Ifig. 2, the object of this arrange-
ment being to double the life of the forward
end of the spring where it wears upon the
section. This fold or bend causes the spring
to present twice as much substance to be
worn away by frictional contact with the sec-
tion and furnishes added life to that part of
the device. Inmy patentof January 8, 1901,
the rear end of the spring washeld rigidly to
its place in relation to the finger-bar. A
large number of lateral coils were necessary

to give proper elasticity and to prevent the

vibrations of the spring from ecrystallizing
it by reason of the constantly-reversing ten-
sion to which its particles were subjected.
The spring in my second patent was there-

fore called upon both to exercise the proper

pressure upon the section and to withstand
the reciprocating strains imparted by the cut-
ter-bar. The rear end of the present spring
being free to oscillate in its socket is prac-
tically relieved from all torsional strain. In-

termediate of its ends and preferably at a I

point about midway of its length the spring
1s coiled upon itself in a peculiar manner, as
1llustrated in Figs. 1 and 2.

!
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I form two coils, one within the other—that
18 to say, the rear portion of the spring is pro-
vided with a small eoil ¢, which takes two or
three or more turns and then is expanded
into a larger coil #, which is given two or

 three or about an equal number of turns

around the smaller coil in the reverse diree-
tion, so that the front portion of the spring
will lie in substantially a line with the por-
tion in rear of the coils. In this mannerI
secure 1n the first place a sufficient length of
wire in the spring for the required elasticity
of the frontend of the spring, and in the next
place I obviate the tendency that would other-
wise arise in practice for the spring as it re-
ciprocates to slightly roll or 1ift the coils end-
wise bodily with a sort of torsional twist, lift-
ing the front or cutter-cap end of the coil
above the other and throwing it slightly out
of the line of its greatest efficiency. The
whole spring i1s thus free to turn around its
pivotal attachment to the elip with the result
that it vibrates muech more easily than in the
former construction. It is entirely relieved
from any tendency to crystallize from the re-
ciprocating motions of the cutter, and all this
1s accomplished without in the least impair-
1ng the strength and elasticity of the down-
ward pressure with which it holds the cutter
on the guards. | |
In my patent of January S, 1901, the cutter
was provided with a socket having a slot or
opening 1n its rear end into which the for-
ward end of the.spring was engaged, the
socket being separate from the cutter-section
and riveted or otherwise secured thereto. 1
have found that in practice it is desirable to
avolid the cutting of slots or formation of re-
cesses, which tend to weaken the seetion and
at times to become clogged with dirt or grass.
Such riveted parts are liable to become loose
or get knocked off, and I therefore provide
the cutter or section in the present invention
with rearwardly-diverging upwardly-project-
1ng ribs s, which are integral with and strucle
up from the metal of the section and are pref-
erably parallel with theinclined beveled edges
thereof. This arrangement forms an abut-
ment for the spring at each side of the me-
dian line of the section and has no reién-
trant or covered angles which could become
clogged. The ribs stiffen and strengthen the
sections materially, thereby preventing the
bending thereof, and while they provide abut-
ments to limit the movement of the spring the
latter is quickly and easily connected and dis-
connected for the insertion or removal of the
knife. Thelengthof these projectionsisof no
particular importance, provided they extend
sufficiently topreventanyliability of the front
end of the spring becoming disengaged there-
from at the extremities of its lateral move-
ment. When the cutter-bar is at rest with

the cutters or sections standing midway be-
vween the guards c ¢, the front end of the
spring bears down upon this section at a point
As there shown, | between the projections s s, as illustrated in
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Fig. 1, not bearing upon either pzo;]eetxen l into the socket when the position of the sprmn‘

When the reciprocation of the cutter-bar be-
gins, there is some little movement permitted

before either projection contacts with the end-
but when the cutter-bar has
moved enough one orthe other of the projec-

of the spring;

tions contacts with the spring and carries it

~along during the remainder of its travel.
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It is desirable that the spring should be se-.
cured to the clip without the employment of
serews, bolts, or rivets, and also.that it be
readily connected and dlseonneeted from its

socket, and it is for the purpose of supporting

and heldlnﬂ' the spring in'this way that 1 have

|

trated in Fig. 5, where 1t will be seen that the.

provided the clip 2 with the socket or bearing-
box above described. The manner of seatin; )
and securing the spring in this socket 18 illus-

rear end of the spring 1s inserted 1n the open
side of the socket, while the spring itself ex-

tends in the direction of the length of the fin-.
The open-side of the
| Soeket permits the insertion of the rear end
of the spring when -held in this position,.as
clearly shownin Fig. 5, and the spring is then. |

car-bar and eclip A.

securely fastened in the socket by simply

turning it at right angles to the finger-bar,:

when the hook 0-on:its lewel rear extremlty{
catches under . the projection j at the front.
side of the socket and the bend at end en-

ogages the groove [ in the rear side of the
seeket

having the springs attached to the finger-bar.

They are therefore not subject to breakan*_e-
- or damage in .transift,
easily Sllp them intotheir socketsin afew min-
utes without disconnecting the clip or spring-.
holder from the finger- ba1 and this-need be

done only when 1eady for welk in the field..

to the-clip.

In Figs.-6 and 7-1 have 111ust1ated a med1-

The socket is 1ndi-

It-is, however,

the spunﬂ'-—-that is to say, it consists of an

elongated slot &', extending through the pro-:
Jectlenj in a ffenelally 1nel1ned d11eet10n or

with two straight reaches %2 k% connected by

an inelined reach or portion, so that the hook
o al the rear extremity of the spring may pass |

Thls arrangement permits the ma-
- chine to be shlpped from the factory without.

and the farmer can

_ In these. figures i’
denotes the clip, and y’ . the upstandmn' Pro-.
jection at its rear edge.
cated by k£'; Fig. 6, and 1t is to be noted that
instead of bemn*_open_ at one side, as 1n the.
other construction, it is closed on all sides. |
constructed -as .indicated in.
Trig. 7 in order to permit the attachment of

el e el -,

is reversed, as-indicated in dotted lines.. In

passing the spring into the socket in this-
modification the elongated form of the socket

permits the hook o to pass downwardly there-

‘through,and when the springistarned around
in the position to bear upon the cutter the -

75

hook engages the under side of the projec-
tion and the upper part of the spring abuts
against the rear wall of the socket, these two
bear ing-points being in all 1espeets the same
in effect as the eorlespondmo' bearing-points
in the construction first described. _

- The construction of my latest impr oved
spring-cap being as thus described, it is be-

lieved that no further deseription of the op-

eration of the same is required. The extreme

| positions of the knife-section and the spring

this center as the knife-bar reciprocates.

are indicated in dotted lines in - Fig. 1, and
it will be understood from this 111uetrat10n
that. the spring in effect has a pivotal.con-
nection to the clip and vibrates bodily arom;d
~In
this lateral movement of the spring there is
practically no sidewise stretching of the coils
and perfect relief-from any erystalhzmtr tend-
ency. Tle spring.bears downwardly -with a
uniform pressure, be it in.one position or an-
other. in its movement, and it is. prevented

ing and 1eta1n1nﬂ‘ ribs thereof.

30

~Q0

05

from leaving the knife-section by the stiffen-

It will be undelstood that the 0b;|eet of put--

ting a coil in the springisto secure the proper
elastlelty with su

ICO

ficient downward. pressure

upon the section and that a spring without

an-intermediate coil. or & spring in :any -way -

so constructed as-to-journal in the clip to-con- - -

tact properly with the knife-section.to pos-

sess the requisite:elasticity and -to-produce
| the proper-downward pressure would bein-
The present improvement is not limited to- |
any particular socket for attaching the spring. |
Indeed it is mnot. 11m1ted_ to any:
specific means for attaching the spring at all..
The above-described socket has, however,
proven satisfactory in operation and is-sus-.
ceptible of some modification without depart-
- ing from the spirit of the invention, which:
| mehldes broadly, any socket or beaunn" by
means of which the spring may be seeu.lely;
attached without the empleyment of exfr a-'.
‘neous fastening devices.

cluded within the scope.of my invention. °
What I claim as my invention-is— - -

1. In acutting apparatus for mowers, reap-:
ersand the like, the comibination with the fin-
‘ger and cutter bars, of a spring.the rear end
of which is vertically journaled on the finger-
bar,-and the front end extends forward and:
bea1s downwardly on the cutter so as to move -

laterally when the cutter-bar-reciprocates: -
2. In acutting apparatus for mowers; reap-
ers and the.like,; the combination with thefin-

ger and cutter bars,.of a spring having a coil
intermediate of its length, one.end. of-the

spring being secured to the finger-bar and the

other extending forward substantially in line

105

110

IIK

120 .

ith the first and bearing downwardly on the
cutter 80 as to move laterally as the eutte1—'- -

bar reciprocates. L
3.-In'a cutting apparatus f01 mewels, 1eap-a-

ers, and the like, “the.combination with the fin-

I25

ger-and cutter bars, of a spring secured at one
end. to the finger-bar and at the other bearing =

downwardly on the-cufter so as to move lat-

erally as the cutter- bar reciprocates, said

len_n'th one of s_ald coils lying within the other.
4. In a cutting apparatus for mowers, reap-

130

| spring having two coils intermediate of its
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ors and the like, the combination with the fin-
ger and cutter bars, of a clip having a socket,
a spring journaled in said socket and free to
oscillate therein, and a cutter or sickle sec-
tion having ribs o projections on its upper
surface struck up from the metal.

5. In a cutter-cap for mowers, reapers and
the like, the combination of a clip for attach-
ment to the finger-bar, said c¢lip having a ver-
tical socket, and a spring having a vertical
portion pivoted in the socket of the ¢lip and
a portion extending forwardly beyond the
clip 1n position to bear downwardly on the
cutter-section.

0. In a cutter-cap for mowers, reapers and
the like, the combination of a clip for attach-
ment to the finger-bar, said elip having a ver-
tical socket,and aspring havingav eI‘thd] por-
tion pivoted in the socket, and a portion ex-
tending forwardly beyond the elip in position
to bear downwardly on the cutter-section,
said vertical portion of the spring having a
hook to engage the clip and hold the pivotal
portion inthe socketinalloperative positions
of the spring. _

7. In a cutter-cap for mowers, reapers-and
the like, the combination of a clip for attach-
ment to the finger-bar, said clip having a ver-
tical socket, and a spring having a vertical
portion pivoted inthe socket, and a portion ex-
tending forwardly beyond the ¢lip in position
to bear downwardly on the cutter-section,
sald vertical portion having a hook which
holds it in the socket in all vertical positions
of the spring, and is releasable only when the
spring 1s in an inoperative position.

8. A spring for the cutter-caps of mowers,
reapers, and the like, having a vertical por-

697,407

| tion provided with a hook-like lock at its

end, a coll intermediate of its length, and a
forward portion to bear downwardly on the
cutter-section.

9. A spring for the cutter-caps of mowers,

40

reapers, and the like, having a hook at its

rear end, one or more coils intermediate of its
length, and a forward portion folded or dou-
bled upon itselt and adapted to bear down-
wardly upon the cutter-section.

10. In mowers, reapers and thelike, in com-

bination with the finger and cutter bars there-
of, a spring cutter-cap comprising a clip or
spring-holder having a substantially vertical
socket, and a spring having a substantially
horizontal portion projecting forwardly to
bear downwardly on the cutter, a substan-
tially vertical portion to extend into the
socket toform a journal for the spring, and a
hook to engage the holder and hold the spring
1n place.

11. In mowers, reapersand the like, in com-
bination with the fingerand cutter bars there-
of, a spring cutter-cap comprising a clip or
spring-holder having a substantially vertical
open-ended socket, and a spring having a
substantially vertical portion adapted to be
passed into the socket and provided with a
hook at 1ts lower end to engage the holder at

the lowerendof the socketand hold the spring

in place.
In testimony whereof I affix my signature
in presence of two witnesses.

HARVEY T. .IIOPKIN:S

" Witnesses: _
J. JEROME LIGHTFOOT,
J. A. GOLDSBOROUGH.,
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