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To all whom it may concern: 
Beit known that I, STEPHEN D. CARPEN 

TER, of Madison, in the county of Dane and 
State of Wisconsin, have invented certain Im 
provements in Band Twisting and Cutting 
IDevice for Automatic Grain-Binders, of which the following is a specification: 
My invention relates to machinery for bind 

ing grain; and consists in an improved device 
for twisting the wire and cutting it off, being 
an improvement upon the device patented by 
me, dated December 22, 1868, and numbered 
85,209, the same to be used in a machine op 
erating on the plan described in my patent of 
December 22, 1868, No. 85,210, in which the 
shuttle is made to pass through a circular or 
segmental race. 

Figure 1 represents a plan view of my shut 
tle and race, showing a horizontal section of 
the shuttle. Fig. 2 represents a transverse 
section of said shuttle cut through inea a of 
Fig. 1. Fig. 3 represents a longitudinal ver 
tical section of said shuttle, and Fig. 4 a front 
View of several cogs on the side of the race. 

I construct a shell or casing composed of 
two parts, A and B, as shown in Fig. 3. I 
then bore a circular recess in each half of the 
casing of sufficient depth to allow the three 
twister-wheels, a, b, and c, to work freely when 
the two halves of the casing are put together. 
I then bore a smaller circular recess, C, in each 
side, as shown in Figs. 2 and 3, to allow a free 
space for the wire while in the act of twisting, 
and also to permit a spring, y, to be inserted 
on one or both sides, with its rounded part 
bent upward to bear against the spurs of the 
twister-wheels, and to cause sufficient friction, 
so that the said wheels shall not rebound when 
they are free from the circular twisting-rack, 
said spring being shown in Fig. 2. The two 
portions of the shell or frame are held firmly 
together by the tapering nut E, Fig. 1, and 
the screw-bolts d, Figs. 1 and 3. This shell 
or casing is cut away longitudinally in a curved 
line, as seen at e, Fig. 2, and dotted curved 
lines ff. Fig. 3, to allow the circular rack ID 
to engage with the spur-cogs of the twister 
Wheels. A recess is bored in the shank of the 
shell or casing to admit the free Wrist-pin F, 
Figs. 1 and 3. This pin is provided with a 
lead, g, and collar le. The head keeps the 

shuttle secure to the pin, and at the same time 
allows it to freely turn by the tension of the 
wire. The outer end of the Wrist-pin passes 
through the end of the shuttle-arm, which is 
forced against the collar h by means of a nut 
at i, Fig. 1. I construct the three twister 
wheels of steel, the cogs of all being exactly 
alike-sharp-pointed and rounded outward on 
their sides, as shown in Fig. 1-using each 
part alternately to cut and hold the wire. The 
two sides of each cog in the center twister 
wheel b are beveled off a short distance from 
the point, while the cogs of the two outer 
twister-wheels a and c are beveled only on the 
inside in like manner. This is to avoid the 
exactness that would otherwise be necessary 
in passing the point of cutting the wire, so that 
the two outside wheels shall hit the opened 
short cog i of the rack D, Fig. 4, and the cen 
ter wheel shall not touch said open or divided 
cog, but shall impinge against and be oper 
ated by the projection k, Fig. 1, on the oppo 
site side of the rack, the two outer wheels 
passing freely by it, the one above and the 
other below it, all for the purpose hereinafter 
described. I round off, at their base, each 
opposite corner of the cogs on the center wheel 
b, as shown in Fig. 3, leaving the other oppo 
site corners sharp, to act as shear edges in 
cutting off the wire. In like manner I round 
off the corresponding alternate corners of the 
cogs on the outer wheels a, and c, next to the 
inner wheel, leaving the opposite edges sharp, 
as aforesaid, to impinge against or cut the 
wire, also shown in Fig. 3, it being understood 
that, in the act of cutting the wire, the center 
wheel moves one way while the outer wheels 
move in the opposite direction. 

In my former patent I described a circular 
slotted steel plate inserted in each side of the 
twister-wheel, using the same for cutting on 
one side and impinging the wire on the other, 
depending somewhat on the spring of the 
plate to hold the wire. I find that this method 
is not so efficient as the one herein described. 
I make these three spur-wheels about three 

eighths of an inch in thickness each. I then 
provide a bolt, which is passed through the 
center of the wheels, having a rounded head, 
l, on one end, and provided with two jam-nuts, 
in and n, on the other, as shown in Fig. 3. 
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This enables me to set the three wheels close 
together, so that the friction against each other 
may serve as a means to hold the end of the 
wire firmly. That I may not weaken the 
strength of the wire, I cut a bedway close to 
the root of the cogs, in depth about two-thirds 
the diameter of the wire, as shown in Fig. 2. 
This will flatten the end of the wire slightly, 
and kink it at right angles between the cogs, 
as seen at Op, Fig. 3. 

It will be seen that the center cog r of wheel 
b has passed from its position between 8 of 
the wheel a and t of wheel c, Fig. 3, and that 
the sharp edge of cog has cut the Wire at 
against the sharp edge of cog , while the 
wire o leading to the spool is being grasped 
between the cogs r and v, the rounded edges 
of these cogs bending the end of wire o, while 
the end p is set free, ald the bundle at a', 
Fig. 3, is thrown off while the shuttle-twister 
retains the wire from the spool for another 
bundle, and so on. 
Anotherinconvenience of my former twister 

wheel is that it had only one opening for the 
wire to reach the cutter or holding part. The 
twister-wheels here described have six open 
ings, and may contain more or less, and are 
so arranged that the wire cannot fail to reach 
the cutting and holding part, no matter in 
what position the twister may be. 
Another inconvenience in the twister-wheel 

already patented is that the cutting and hold 
ing device called a “tumbler' was operated 
by a stop placed inside the shell or frame of 
the shuttle, and while its action was efficient 
and satisfactory it could only permit the 
twister-Wheel to revolve four times in one di 
rection, and unless the tension on the wire 
gave the shuttle a half-turn the shuttle could 
not pass again through the race. 

If the wire should break in the process of 
binding a bundle, or should have “paid out,” 
the shuttle could not obtain the half-turn, and 
some of the machinery was liable to break 
When the shuttle again struck the circular 
rack. To remedy this difficulty I have ar. 
ranged my improved shuttle and its opera 
tion, as seen in Figs. 1, 2, and 3. 

Fig. 1 exhibits the shuttle in the race, the 
flanges of which race are seen at G. G. D rep 
resents the circular rack, the first tooth H of 
which has an inward curve, leaving a sharp 
point, so that the sharp points of the twister 
wheels may not become “stalled” on said cog 
as the shuttle enters the race. I have eigh 
teen twisting-cogs to the circular rack, and 
six spaces to the twister-wheels, which will 
give three twists to the wire, which I regard 
as ample for “short twist,” though the num 
ber may be more or less. I divide the cogy, 
Figs. 1 and 4, longitudinally with the circular 
rack, as seen by the dotted line, to enable the 

cog on the middle wheel to pass through it as 
it is stopped by the projection k on the oppo 
site side, Fig. 1. I likewise open or divide 
the short cogj for a like purpose, and the pro 
jection lc is so placed as to engage with the 
cogs on the center wheel and not touch the 
cogs on the outer wheels. It follows that 
when the outside cogs at a? on the right, Fig. 
1, strike the short divided cog j, the opposite 
center cog at b on the left will strike the pro 
jection k, and when the shuttle passes that 
point, cog a? of the outside wheel on the right 
will have passed to the point indicated by the 
dotted lines c' on the right, while the cog b' 
of the middle wheel will have passed to the 
dotted lines d', thus leaving the cogs all in 
line, as seen by the dotted lines of the twister 
wheels, Fig. 1, all the cogs having changed 
half the distance of their “pitch,” leaving the 
point of one set of cogs at ejust opposite the 
opening 2, Fig. 1 of the shuttle-casing. 

It will be seen that even in this position the 
wire may pass either side of the pointed cogs 
into the center of the casing or shellf", Fig. 1. 
I prefer not to have the twister-wheel in this 
position, though it will work if it should stop 
there. The wire passing in at the fork on the 
previous round by this half cog turn of the 
twister will now be held at g', Fig. 1, and 
when the twister shall have passed the extra 
cogs h' and i, Fig. 1, the twister-wheel will 
have been turned so that the secured wire will 
be nearly opposite the opening of the fork, 
while the other end of the wire band will en 
ter at the proper place, thus leaving the two 
ends divided for a short twist, as seen by the 
dotted lines j k', Fig. 3. I cut away the shell 
or casing in a curved line, as seen at ll, Fig. 
1, so as to permit the wire to pass by the end 
of the cog in case it should at any time stop 
at that point. 

Having thus described my invention, what 
I claim is 

1. The herein-described twister, consisting 
of the three spur-wheels a, b c, when con 
structed and arranged to Operate substantial 
ly as described. 

2. The shuttle-race D, provided with the 
cogs, constructed and arranged as herein de 
scribed, whereby the twister is caused to twist 
the band, cut off the wire, and retain the spool 
end of the same, substantially as and for the 
purpose set forth. 

3. The twister-wheels a, b, and c united by 
and journaled on a bolt which has no other 
support, the said wheels and bolt being fitted 
loosely within the shuttle, substantially as 
shown and described. 

STEPHEN D. CARPENTER, 
Witnesses: 

F. E. DIETRICH, 
F. H. STOLTZE. 


