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UNITED STATES

PATENT OFFICE. -

NELSON B. FASSETT, OF ST. LOUIS,

MISSOURI, ASSIGNOR, BY MESNE

" ASSIGNMENTS, TO HTIMSELF, ALFRED XK. FASSETT, CHARLES T.
FASSETT, AND GILES F. FILLEY. ’ :

IMPROVEMENT IN GRAIN-BINDERS.

Speeification forming part of Letters Patent No. 127',036, dated May 21, 1872 ; Reissue No. 8,136, dated
March 26, 1878; application filed December 2, 1876, I

To all whom it may congern: |

1%e it known that I, NELsoN B. FASsETT, of
St. Louis, connty of St. Louis, State of Mis-
souri, have invented certain new and useful
Improvements in Grain-Binder Aftachments
for Reapers, of which the following is & full,
clear, and exact deseription, reference being
had to the annexed drawing, making part of
this specification, in which— :

Figure 1 is a view, in perspective, of my im-
proved binder attachment, showing the mode
of attaching it to the reaper and their rela-
tive arrangement; Fig. 2, a plan of the same;
Tig. 3, a side elevation thereof, viewed in the
direction indicated by the arrow in Fig. 2;
Tig. 4, a side -elevation of the binder only;
Tig. 5, a’ plan of the binder; Tig. 6, another
side elevation of the biuder, showing the parts
as in the act-of binding, the gavel being col-
lected, and the band avonnd it ready for the
knot-tier to tie the two ends of the string to-
gether, and the noose being already formed ;
Fig. 7, a horizontal section taken on the line
x y of Fig. 6; Fig. 8, a side view of a portion
of the knot-tier on an enlarged seale, the parts
being in the operation of tying; Fig. 9, anend
clevation of the knot-tier, seen in the direction
of the arrow in Fig. 7; also views of the up-
per arm ; Fig. 10, a detail showing several
parts of the knot-tier detached from each
other; Tig.-11, several views of the arms or
band-carrier; Figs. 12 and 13, respectively,

- details showing parts of the devices for-oper-
ating the binder; and Fig. 14, the kind of
-knot formed by the binder.

Similar letters refer to similar parts.

The present invention relates to that class
of grain-binders wherein twine is used for
band material.
pared by hand, in lengths sufficient for bind-

“ing a sheaf of grain, and knotted at cne end.
These strings are successively strung upon
the binder as the sheaves are tied. The grain
is received into the binder and brought against
the string, which. is ‘then carried around the
sheaf and tied thereon.

R and T/ represent, respectively, the Lorse-
power and the platform of the reaper. A AS
A" fepresent the frame of the binder. Itis
placed vertically behind the horse-power, and

The twine is previously pre-

Fa

is attached thereto, (the longer way horizon-
tally,) so that the space M, included within
the frame A A’ A%, shall command the outlet
or delivery of the platform of the reaper. The
“frame is arranged at a proper distance from -
the platform, so that the revolving rakes of
the reaper, pushing against the butts of the
gavel ju swinging around, shall deliver the
grain centrally through the space M, to enable -
the binding to be done at the middle of the -
sheaf. '

This invention may be considered, first, in
relation to the devices for carrying the band
around the gavel and compressing it into a
sheaf, and, second, in relation to the knot-
tying devices. ) :

The devices for carrying the band around
the sheaf consist of two arms C and ¢/, piv-
oted respectively at their rear ends to the el-
bows | and ¥, which, in turn, are respectively
attached to the parts-A and A’ of the binder-

frame. These arms, toward their forward
ends, are respectively provided with a pin, ¢

and ¢,’ Figs. ¥ and 11, arranged to éngage in
a groove, b, of the traveling head B. The -
latter is curved or semicircular in form, and
is furnished with two flanges, that project .
from the side of the head, so as to form the
curved groove b. As thehead is pushed from
the horse-power toward the rear end of the
frame, (it being kept meanwhile perpendicular
Dby the guides g’ g%, Fig. 9,) the pins ¢ and ¢
enter the curved groove b, and cause the for-
ward ends of the arms to be brought together
and lapped slightly, as shown in Fig. 11,

The arms are held apart, in the position
shown in Fig. 4, by means of two spring-
catches, 7 and Z¢, respectively let into the
railings A and A’, a portion of the catch pro-
jecting from the railings, and entering a noteh
in the end of the pins ¢ ¢/, Fig.11. The shape
of these catches is indicated by the dotted.
lines 2, Fig. 5, having inclined outer edges, a8’
shown, so that as the head is driven over

_them they are pressed back into the railings,
and caused to release the arms at the same
time the pins ¢ and ¢ engage in the groove b.
This operation is reversed as the head is drawn
back. : '

In the end of araised pbrtion of the arm
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04 (and nearly opposite the pin ¢)is a slot 8,
toreceive and hold thelower end of the sbrmg,
which is placed therein by the operator, and
drawn up until the knot strikes the walls of
the slot, and prevents the string from bemg
drawn through.

The upper arm 0 is provided with a tension-
Jjaw, a, into which the other end of the string

- T, ¥ig. 4, is drawn by the operator after the |
- knotted end of the string is secured in the arm

below.. - This tension-jaw a consists of a spring
riveted to the upper edge of the arm C at its
rear end, and having a tension set-screw, &,
in order to give a greater or less tension to
the drawing of the string through the jaw.

As shown in Fig. 9, the jaw is corrugated
or toothed, to enable 'the- string to be held
more eﬂ‘ectually, and the teeth; preferably, are
arranged diagonally across the jaw, so that

more safely ; but when carried outward from

- the head by the hook d, it will more readily

draw out of the jaw. As the two arms are

- broughttogether in the position shown in Fig.

11, the string T assumes the position repre-
sented and is clamped between the flange a*

9, of the flange of the head, and the string is
thus prevented from shppmv (by the expan-
sion- of the sheaf or otherwise) while it is be-
ing tied around the other end of the string,
which, as previously described, is being held
ﬁrmly in the slot of the lower arn.

. The string being thus drawn around’ the- '
slieaf, the devices for tying its ends together

will now be descnbed The motive power for

driving the binder is taken from one of the

drivin g-Wheels of the reaper, attachedto which
wheel is- a' loose crank, H, to which, in ‘turn,

is connected a 1)1tman, P. The latter Passeés |

through an oseillating stirrup, N, and en gages
with a small pinion' on the shaft M. - This
shaft, at its other end, carries a flanged cog-
wheei K, which 1mparts a backward and for-
ward movement to & traveling head, B, by
méans of alongrack-bar,m, to whose outer end
the head B is attached, and whose inner end
engages with the wheel 'K , being kept in place
upon the latter by means of flanges thereon.
By one revolution of the driving-wheel of the
reaper, the head B is driven back and forth
from one end of the frame to the other and

" across the space M’. Close by the side of the |.

long rack-bar. m, a sliding bar, #, slides, and
operates the knot-tier. This sliding bar is
cogged, the same as the long rack-bar m, and
also engages with the wheel K, and the two
bars together fill up the space between the

. flanges of the wheel. The two lugs o and J,

passing through their respective slots in the
sliding bar. 2, are attached firmly to the rack-

- bar m, so that the gliding bar n may :slide

freely back and forth upon the rack-bar m,
the two being always kept close together by

.means of the shoulders on these lugs.

‘An elbow, w/ is permanently attached to

 the sliding bar n at its rear end, and through -
| thiselbow the large revolving spirally- grooved

cylinder D passes. .
Farther forward, and toward the reaper, is

-another lug, P’ _tha,t is made firm to the slid-
ing bar n, and through which the small spi-
;rally -grooved shaft F passes.

The cylinder D, Fig. 10, is made hollow, and
in its periphery are three spiral grooves, e ¢ ¥/,
the two latter being at the forward end of the
cylinder, and the groove e at the rear end of
the cylinder. The grooves 4 and ¢ are simi-
lar. The cylinder is operative, however, with-
but one of these two last-named grooves; but -
I preferably employ two to lessen. the friction.
These two grooves are on opposite sides of
the eylinder, and they pass from the forward

‘end of the cylinder spirally onee and one- .
: fourth around the cylinder, and then length-

. as the string is carried around the sheaf it |
.. may draw deeper into the jaw and be held

wise thereon.” The other spiral groove, ¢, com-

. ences near the rear end of the cylinder on
‘the side nearest the head, and: runs nearly at
-right angles around. the’ cylinder, making a
: httle toward the forward end, and, after pass- ~

ing a little more than once aroum{ the cylin-
der, turns forward at an angle of abont forty

. degrees, as shown in Figs. 2 and 5.
of the arm and the projecting shoulder ¢, Fig. | .

Two small pins from. opposité sides of the '
Tug 2 respectnrel ¥ enter the greoves i #, and.

~another small pin, ¢!, Fig. 5, passing through
“the rack-bar » and lug h’ enters the:groove e. .

Inside of the cylinder Dis a tabe, o, which,
at its inner end, is attached to the lag o' In
Fig. 10 this tnbe is shown in elevation, and-
also in section. In the latter is also shown a
hook, £, made firm to the tube o; also' & spin-

“dle, 7, having a groove, j*, to receive the hook

J,-and its inner end is, furnished with a hiead,
¥4, at the outer end of which is a short fcmther,

:§'. The spindle-head 7% has a longitudinal .
-andalso arotary movement inside of the thim-

ble &, which is fastened to the rear end of the
shaft F. The- spindle-head, however, can be
locked in the thimble by dra.wm«r tie spindle’
out until the feather ¢’ engages in a groove,
8", Fig, 10, in the thimble.

A wire hook t, Fig. 7, i3 made f'mst in the,
rear end of the shafr, and extends longitodi-
nally .through the spindle #, and is made to
lie diagonally therein, so that the hook at its
outer end comes just to the peripbery of the

»spmdle, tom,hlu(r the tube 0, ag showil in

Fig. 7

The hook ¢ is made both ‘to romfe and to
work freely back and forth though ity diago-
nal bed in the spindle, and the hook properis
a little beyond the outer end of the spindle, as

seen in Figs. 7 and 8.

‘When the spindle is.drawn out so that the
feather s enters the groove s”, the shaft F
canuot turn without turning bhe spindle; but
when the shaft ¥ and thimble are moved by
the sliding bar backward farther onto the

:spindle’ the feather is disengaged. from the

slot, and the shaft ¥, thimble k, and hook ¢
turn independently of the spindle. :
The shaft F, spindle », thimble &, and nose-’
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piece g are arranged and proportioned rela-
tively, so as to canse the nose-piece gy to aet
as a stop to arrest the outward movement of
the spindle, and thus insure the disengage-
_ment of the feather s frora the groove & when
the thimble % is driven backward to the lug o',

Y Y, Fig. 4, represent two similar spival

grooves .in the periphery of the shaft F, ar-
ranged opposite to each other. Beginuingat
the forward end of the shaft, they extend out-
ward thereon, winding abont three-fourths
around the shaff; then, turning, (but still in
the same outward direction,) they wind back
in an opposite course three-fourths around the
shaft, so as to bring their termini in a line
with their respective initial points. At their
extreme outer ends the grooves run a short
distance longitudinally on the shaft.

" The lug P’ is provided with two pins, that
respectively enter the grooves Y ¥',s0 that
the sliding bar , both in its backward and
forward movement, causes a rotary movement
of the shaft F and hook ¢ abouf three-fourths
of a revolution one way, and then a similar
rotation back again., The stops 17 2 3, that
are attacked to the rack-bar m, in connection
with the spring u and depressions y and ¥/,
are made to cause alongitudinal, and provide
for a rotary, motion of the shaft F. The mid-
dle stop, 2, is stationary upon the rack-bar .
The spring u is fastened to this stop 2, and
‘the ends of the spring bear iipon the hinged
stops 1/ and 3.

The last-named stops are made to rise and
fall,'and in the following manner: The upper
edge of the sliding bar » is cut away at y and
y',forming depressions therein, and into which
projections (not shown in the drawing) on
the under side of the stops 1/ and 3 arve forced
by the spring » as thie sliding bar # is moved
past the stops. =

The particular arrangement of these de-
pressions ¢ ¥’ is such as to enable the stops o
rise and fall at the proper times. As the pro-
Jjections are forced down into the depressions
the stops are forced against the thimble, and
as the depressions pass the stops the latter
are lifted from the thimmble. As the stops are

forced -downward by the spring % they sue-

cessively encounter a projection, 4% ou the
thimble. - This prevents the thimble, and
through it the shaft ' and hook ¢, from turi-
‘ing until the stop shall have been disengaged
from the projection by the movement of the
gliding bar. .

The particular-order in which the stops are
enabled to influence the rotation and longi-
tudinal motion of the shatt will be hereinafter

- more fully explained in-connection witl the

knot-tying operation.

“As previously stated, the carrying of the
string around the slicaf is effected by moving
the head B backward to the rear end of the
binder-frame, as shown in Fig. 1, and the ty-
ing together of the ends of the string iscaused
by moving the sliding bax » still farther back.

ward upon the rack-barm, and then moving
it forward again. . .
During nearly ail of the knot-tying opera-
tion the head B must remain stationary in the
position shown in Fig. 1; and it is desirable
nofb to stop the rack-bar m at the end of its rear-
ward stroke too suddenly, or, when stopped,
not to start it too suddenly into motion again.
I therefore, in operating the rack-bar m, em-
pioy the mechanism shown in Fig. 12. A
lateh, #, is pivoted on a pin, 73, that is fixed
in the back side of the rack-bar m. In the
side of the latch next to the rack-bar isa
groove extending from about midway of the
lateh to its forward end. )
. A pin, ¥, on the wheel X engages in this
groove. On the outoer side of the latch is a’
spring, v, that is furnished with two lips, ¢/ ¢*.
The lip ¢ is designed to slide up an inclined
plane, ¢/, on the wheel K as the rack-bar mis
carried along in the direction indicated by the-
arrow in Fig. 12, The lip ¢ is only to close
the opening into the rear end of the groove
from below. By means of the inclined plane
v’ the spring v is lifted sufficiently from the
lateh to admit the pin &' under the lip ¢ into
the groove, As the wheel K continues to turn,
the spring v passes the inclined plane v/, and
falls into its place again, elosing the pin & in
the groove. i .
The arrangement of the various parts is
such as to effect the engagement of the pin i/
in the groove of the lateh #* when the latteris
raised into a horizontal position, or tliereabout,
and the wheel K is turned so that the pin is
over the center of the wheel, and the forward
end of the rack proper oi the bar m has passed
the wheel X. The movement of theé rack-bar
m would now cease suddenly were it not for
the pin & pressing against the rear end of the
groove in the latch ». This operates to carry
the bar m backward a short distance farther,
and antil the wheel K has turned so as to bring
its center, the pin ¥, and the pivot»?intoline;
but owing to the rotation of the wheel I, while
the pin &’ is operating to thrast the barm far-
ther back, the movement of the latter gradu-
ally ceases, and when the bar m has ceased to
move, the head B will bave reached the posi-
ticn shown in Fig, 1. The wheel K contivu-
ing to revolve, the forward end of the latch v,
by means of the pin ¥/, is carried farthtr down,

‘causing a pin, p, Fig. 12, (that is attached to

the Iatch toward its rear end,) to come behind
a dog or stop, V, on the frame A”. Mean-
while the sliding bar n, which is always in

gear with the wheel X, has been moved along -

and caused to complete its backward stroke

to the nose-piece g just when the crapk H is

on its rear center, ‘Oi the return stroke of the
pitman P the head B (which otherwise, from
the contact of the sliding bar n with the rack-
bar m, and the friction of the knoi-tying mech-
anism, is apt to be.moved) is held back in con-
sequence of the pin p striking the dog V, Fig.
4. This operates to arrest the forward move-
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. ment of the racg-var m and head B until the
wheel K has rotated backward far enough to
raise the forward end of the latch r! sufficiently
for the pin p to clear the dog V, at which time

- the ‘center of the wheel K, the pin &/, and pivot
7% are again in line. When this occurs the

. forward movement of the bar m beging. The

. ‘bar m does not, however, at onhce acquire its
full rate of speed, for the pin ¥ is again bear-
ing against the rear end of the groove in the
lateh, and operating to retard the rack-bar m.
As the wheel X turns, the resistance of the
pin &' becomses less. and less, and the move-
ment of the bar m faster and faster, until the

“pin & is again over the center of the wheel K,
when the maximum speed will have been ob-
tained. At this time the sliding bar m has
completed its independeny forward movement
upon the rack-bar m; and the whéel K now
engaging with both bars m-and n, and the in-
clined plane + again lifting the spring » and
etting the pin &' out of the groovein the lateh,

both bars m and » are drawn back together.

When the ecrank H reaches its forward cen-
ter, an inclined plane on a trip, @, Figs. 1 and
2, operates to throw a cateh, B, with which
the crank H is provided, out of gear with a

ratchet, T, that is on the driving-wheel of the

reaper, and to stop the operation of the binder.

The binder does not come into operation again |

until the rake that rakes the grain into the
hinder by any suitable device pulls a wire, s/,

Figs. 1 and 2, whick operates to throw the |

outer end of the trip @ forward, and allow a
spring, ¢, on the catch B {o throw the catch
into the ratchet 1, when the binder is again
seb in motion. . : - '
In operating this invention, the attendant
walks by the Ginder to attach the strings and
remove the sheaves. This is done by drawing
‘the knotied end into the slot s in the front end
of the lower arm ', thé knot (serving to pre-
vent the stving from drawing through the slot,)
and then carrying the other end of the string
upward, and drawing it tightly into the jaw a

of the upper arm €. The binder being now

ready to receive the grain, the gavel, by means
of the vsual reaper-rake or other suitable
means, i3 delivered into the space M, forward
of the string T. ' T

By any suitable device connecting the rake
with the wire s/, the binder is set in operation,
ay above deseribed. The head B of the binder
moves backward, foreing the grain against
the string, and, pressing the spring-catches Z
" 27 back, releases the arms C and C/, and al-
Tows them to be drawn .together-on the front
side of fhe sheaf. By this movement thé
string has been drawn around the gavel, and
into the properposition for the knot-tier to tie
the ends together, the head at this time being
at the limit of its backward ‘stroke. The
string alone, when pressed, as described, by
the grain, operates to draw the arms C €' to-
gether; but I rely upon the groove b (which
is shaped properly to bring the arms together)

1 hook ¢ to draw it into the tubeo.

8,136

engaging the pins¢
respectively. - : .

The. compressors & and G/ co-operate in
compressing the gavel as the string is being
drawn around it, and these are arvanged to
act slightly in advance of the arms C C/. A
coil -spring, w* stretched between the rear
ends, and twe et -orings, w w!, bearing, re-

and ¢ of the arms O Cf,

| presgors, serve to force the latter upon the
. gavel, when the latter has been driven between
them by the head B. The motion of the wheel
K continues to be imparted to the sliding bar
n, and the latter continues to move backward
upon the bar m, and the knob-tying operation
now commences. The stop 17, being at this
time down against the projection 7° on the
thimble &, prevents the shaft F from turning,
and ag the sliding bar is moved still farther .
backward, it carries the shaft T siong with- ~
out its then havibg rotary motion, and the
"spindle 7, being pushed by the shafy' F, is
shoved into the tube o until its outer end
strikes the nose-piece ¢ %n the head B, as
seen in Figs. 7 and 8. At Vhiy time the shaft.
F and thimble h have been moyed along antil
the projéction %* is opposite the séop 3, which
now being lifted, (in consequence of the rear
depression y having now passed the stop 3,)
the ghaft ¥ commences to turn, carrying with
it the hook t. Meanwhile th¢ eylinder D,
being influenced by the elbow »/, has furned
partly around, enabling its hook d (it now being
“in position therefor) to seize 't';hc; giring Tfom
the jaw a, and, winding it ar¢und the end of
the spindle just beyond the duper end of the
tube o, to carry what may be tered the loop .
portion of the string out through anopening in
the head, as shown in, Fig. 8. Just before, how.
-ever; the hook 4 draws the string cut from the
jawa,it, (the string, }atg point neaver the sheaf,
has been caught and heid in wha$, for conven-
ience, I call the ¢ jaw” X, and is thus prevent- .
ed from slipping. Thislast-namedjawisformed
by the projecticn a” of the upper arm coming
against theshoulderq of the flange of thehead.
The shaft ¥, continuing to revolve back and -
forth, carries the hook tfirst three-fourthsofa -
revolution around backward, and then three-
fourths of a revolution aronnd ferward, and
intothe position shown in Fig. 8, and catching,

the hook d. The shaft F iz now ready to be-
gin its return . stroke longitadinally, the slid-
ing bar n being at its extreme backward Hmit,
the crank H on its rear center, and the stop 3
down in the depression ¥', preventing the shaft
¥ from turning. Hence at firs the hook 7' i3
drawn straightback, carrying with it thestring
T and the spindler. - Asthe hook ¢ withdraws,
the cylinder D, by reason of the elbow #/, is
made to turn backward, withdrawing the hotk
‘d from the loop of the string, and allowing the
Asthe spin-
dle r is withdrawn, that part of the string
which may be called the ¢ noose” portion, by

spectively, upua the onter ends of the eom-. .- ‘

ou its returnrotary movement, the string from - . -
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coming in contact with the tube o, slips off thé~

end of the spindle and around the loop por-
tion of the string, which, being held by the
hook t,is drawn through the noose. The lat-
ter closes upon the loop, forming a bow-knot
- around the string near the knot K at the
‘other end. By means of the shoulder g on the
flange of the head B, thatportion of the string
that is near the knotted end is deflected to-
ward the knot-tier, so as to allow the hook tto
take the string from the hook d without also
catching the knotted end of the string, and se
that the knot made by the knot-tier shall be
around the knotted end of the string. The

shaft F has now been moved longitudinally”

forward far enough for the projection h? on the
thimble k to come under the stop 17, which is
now lifted, allowing the shaft F to turn back-
ward about three-fourths of a revolution. At
this time the thimble h has been moved
forward, so as to cause the feather s’ to enter
the groove s of the thimble. The spindle r
and hook #, which have now been drawn
bsck into the tube o, turn together with the
- ghaft ¥, and in so doing they cause a hook,

#, Fig. 10, in the tube o to glip the loop of the
Jnot from the hook ¢ and release the sheaf as
the shaft T is turned three-fourths of a revo-
lution around backward. The shaft F, cylin-

" der D,and other parts of the knot-tying mech-

apisin now Tesume their original position, and
the binder is brought back to the forward end
of the frame, having readjusted the arms o
zzn% locked them with their respective catehes
7 4
As the sheaf is bound the attendantremoves

it from the binder. He then attaches another
-string, and the operation is repeated.

The kind of knottied by this binder is shown
in Fig. 14, it being a looped slipping noose of
the string formed atone of its ends, and passed

. around the other end of the string, near the
neck of the knot k’'—thatis, two knots arere-
quired to constitute this tie, the one made by
hand before the string is placed on the binder,
and the other by the machine, as above de-
scribed, the former knot serving to prevent
the lower end of the string from pulling
through the latter knot.

Saving when the spindle r and thimble 2
are locked together by means of the feather
s’ engaging with the groove s', it is impor-
tant that.the rotary movement of the thim-
ble should not be imparted to the spindle.
This, however, from friction or the gumming
of the oil in the thimble, is liable to occur,

" and in this connection the hook f of the tube
o, projecting into tho groove F' of the spindle,
is, in addition to its serving to unhook the
‘string from the hook ¢, useful in maintaining
the latter in its proper position.

‘What I claim is— :

1. The two pivoted arms C and C/, arranged
to be drawn together by the action of the
string when the bundle is pressed between

them, in combination with the curved groove
b, as described. _

9. The combination of the arms C and C/
and the groove b, operating substantially as
described. o '

3, The combination of the head B, provided
with the shoulder g and the rib 8% and the arm
G, provided with the fange o/ and the pin ¢,
substantially as described. ’

4. The eylinder D, having the groove ¢, eX-
tended, as deseribed, the grooves ¢/, and hook ’
d, as set forth and described.

5. The combination of the cylinder D, hav-
ing the hook d and the spindle r, and tube o,
substantially as described, for the purpose of
carrying the string around the spindle to come
in contact with the tube, in the manner set
forth. - , '

6. The combination of the rotating ecylin-
der D, hook d, and the independently-rotating
hook ¢, the latter taking the string from the
hook d, substantially as deseribed. .

7. The combination of the eylinder D, the
hook ¢, having a rotative as well ag recipro-
cating movement in said cylinder, and inde-
pendently therec?® nud the spindle 7, substan-
tially as described. : i ,

8. The combination of the cylinder D, pro-
vided with the groove ¢, extendedas described,
and the grooves i ¥, constructed as described,
hook 4, pin ¢, and sliding bar #; having the
elbow #/, substantially as described. )

9. The combination of the rotating shaft F,
provided with one or both of the grooves Y
Y, constructed as described, and the hook ?,
substantially as described. .

10, The grooved shaft F, in combination
with the wire hook f, thimbie &, and stops 1
2 3, in the manner set forth and described.

11. The stops 17 2 3, in combination with
the shaft F, thimble k, and sliding bar n, in
the manner seb forth and described.

12. The combination of the hook %, held
diagonally in the spindle 7, and tube o, sub-
stantially as described, as the latter is with-
drawn into the tube. )

13. The combination of the-hook ¢, spindle
r, tube o, and hook f substantially as de-
scribed, to unhook the loop of the string.

14. The combination of the thimble &, stops
17 2 3, and the spindle 7, substantially as de-
seribed. ' :

15, The combination of the thimble & and
the stops 17 2 3, substantially as described.

16. The combination of the thimble %, shaft

F, and stops 172 3,substantially as described.

17. The combination of the thimble &,shaft
T, stops 1 2 3, hook % and spindle r, sub-
stantially as described.

18. The combination of the thimble h, shaft
T, stops 1 2 3, hook ¢, spindle r,and cyiinder
D, having hook d, substantially as described.

19, The combination of the shaft I, thimble
h,and stops 172 3, substantially as described. -

20, .The combination of the lug I, shaft I,
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thimble &, stops 17 2 3, and the
stantially as described. = - -

21. The sliding bar #, in ecombination with
the grooved cylinder D and spiral shaft F,in
the manner set, forth and deseribed.

22. The combination: of the sliding bar n
and shaft F, substantially as described.

23. The combination of the sliding bar.n,
shaft F, lug P, and thimble h, substantially
as deseribed. ) )

. 24. The sliding bar », provided with the
depressions y ¢/, in combination with the stops
17 2 3, substantially-as described. :

25. The sliding bar =, having the ‘depres-
sions ¥ ¢, in combination with the stops 1/ 2
3, and the thimble A, having the projection 72,
substantially as deseribed.

.. 26, The sliding bar s, in combination with
~ thelong rack-bar m, for operating the cylinder
D, as set forth and described. : ‘

27. The pivoted slotted latch rl, in’ com-
bination with ‘the sprin g #, wheel X, dog V,
and rack-bar m, for the purpose Set forth and
- deseribed, 7 - R -

28. The combination of the wheel K, long
rack-bar m, provided with the latch #L having
pin p, and dog 'V, substantially as described.

29. The combination of the head B, bar m,
frame A A’ A%, and wheel K, substantially
as described. : ) :

30. The combination of the rack-bar m and
tube o, substantially as described.

31. The combination of the rack-bar m, lug

o'y tabe o, and cylinder D, substantially as
described. - oo
- 32. The combination of the spindle » and
the independent -and rotating hook ¢, held
diagonally in the spindle, substantially as
described. ' : '
_ 33. The combination of the spindle ¥, tube
0, hook £, thimble %, and.shaft T, to keep the
spindle from twisting, in consequence of fric-
tion, when the sliding bar # is being moved
forward and backward, substantially as de-
seribed. o

spindle r, sub-

- 34. The combination of the tube 0, hook. £, |

and spindle 7, having groove f*, subgta.ntially .
a8 deseribed. - . o " : .
_85. The combination of the head B, pro- -
vided with the shoulder g, the arm C, provided
with the flange a”, the hook d, and the string
T, substantially as deseribed. B

36. The combination of the head B, pro-.
vided with the shoulder ¢, the arm C, provided
with the flange a//, the hooks d and t, and the
string T, substantially as described. = .

- 37. The spring-catches Z 7, in combination
with their respective arms C and ¢!, in "the
manner set forth and described. BTN R

38. The compressors G and @', in combina- *.
tion. with the pivotéd arms Oand C/yas set .
forth and described. o s
- 39, The combination of the compressors G-
G, spring »? and springs w and w!ysubstan-
tially as deseribed. . - e

40. The combination of the nose-piece g, |

‘the spindle », having the head # and feather .

&', the thimble %, having the notch 8", to arrest
the forward movement of the spindle, in order
to providefor the disengagement of the feather
from the notch, substantially as described. -
. 41. The combination of the revolving hooks
t and d, operating in combination, and the
hook ¢ taking the string directly. from the
hook d, substantially ‘as described, - -
42. The combination of the ‘arm G, jaw X
head B, hook d, and spindle r, substantially
as described, to take the upper end of the
atring from the arm C to form the noose around
the spindle. . o e L
43. The combination of the arm C, jaw X,
head B, hook ¢, and spindle r, substantially ag-
shown, to form the loop. R

44 The combination of the arm O, the jaw

X, shoulder ¢, hooks ¢ and d, and spindle r, to
form the noosé. around ‘the spindle, and ther.
to form the loop, substantially as deseribed.

'NELSON B, FASSETT.
Witnesses: : R .

- SAmr. 8. Boyp, .
PavL BARKEWELL.




