i

&l S LIS

N s

Zear'y S Siiead

pes

g/
//;227}

A

5 MM,HJHJHHW e
oL T T e i
ﬂmﬂH ._EH = x ;

—
[
-,
:

(LTS Tz

J
/IO

K. PETERS, FHDTID-LITHDGHAPHEH. WASHIHNGTON, b, ¢,




ﬁfﬁﬁfﬁ KDY,

AL STzrte
D07 AV
SV? ys05. Lrmea 7, s S

AT
n ll‘h'--_--
| -hm _Thﬁ : "'] T"‘f
| EH‘E!IEIIJIIH!THIJ —JI; [ ————— i _3:1, = i : I
I3 or N .
[ [ m wt - , ", -&“‘3 ﬂﬁ ™ : : G
IHTIE i AT 1~ - T =Ll : |
LiL TTIIEA: ¢ [Omn ::Eut[{ﬁ[%lm I = ! : i -
1:: [
i | 0
=~ 1 I -
[ i :
] o
| : :
[
L I o)
I
- l 1 : .
N L] o]
i l '
)
I ! . | o
f Y -
: I o]
k‘ﬂ l : i " j ..
' (]
N - |
%\5 l : &) : h °
. s e v e ud KNI '
t\‘ | T T | Q)
Ly ) . - .* |
" s ©
: ; ; .-
) I i
- ! i ol
N : ! o 1l
r G ¥ )
N : 1< . S Lo
I ; ~
3 : '
B f ©
1 .
' 0
O
R
' o
: - 1 :
3 AN °Js
L: §— I’:‘ X
: ! Q
oy ) :
=f : , i-
= of
g A
H 'y -
. 1 @ A
: -— . 0 :'!.r
SRR N |
: 3 } el
[ ] I .
: | ; .
| I ? -
] E : !.f# o :
.i,.hs '! : Vs ‘
' ' )
b - i &
1 ] .
, N A -
-2 E } “/ ]
" 1 V4 | °
2 = 1y T 4 -'
Sy [ ————— ) Q} . - ! 1 . ; 11 ' I' |
:3 \ Il b r =
e e T
S T

N. PETERS, PHOTO-LITHOGRAFHER, WASHINGTON, D ©.




éf/}'ﬁ‘cﬁ?fi‘}f PPN

.,/nﬁ _/%2-2?727" Z
e J;a/}z/zzvgpf/f:fi -
7/ /60, o - /?7/%57/%;2"5/4"7/2 e

d

C jle aelsy oll wa

ol 3 e &zl w7

We. .
o @
O & lelry, Of
| }?_ T fR-& . :@9
o o -
I Tl i
Of . _Z = 74 ii
I __ - L:‘!aﬂ{- ;—f—z’—l Efr :;
A o 8] . ol o b [
! B
2 1 0y
——
4

N. PETERS, PHOTQ-LITHCGRAPHER, WASHINGTON, O C.

" """"-::. |||||||

. -
1.__.“....._._,_.....—




10

15

20

20

30

39

45

o0

0O

'UNITED STATES PATENT OFFICE.

ISAAC B. HARTWELL, OF NORTHFIELD, V

HRMONT.

MACHINERY FTOR SPINNING WOOL.

Specification of Letters Patent No. 1,166, dated June 7, 1839; Antedated February 22, 1839.

1o all whom it may concern .

Be 1t known that I, Isaac B. HArRTWELL,
of Northfield, in the county of Washington
and State of Vermont, have invented a new
and useful Improvement i Machinery for
Sp-inninﬂ Wool, called “Hartwell’s Wool-
Spinner,” of which the following 1s a full
and exact description. '

For a spinner of sixty spindles, let there be
constructed of wood a frame of the follow-
ing dimensions, viz seven feet eleven and a
half 1nches long, five feet five 1nches high,
and three feet and eleven 1nches wide.

Figure 1 presents a perspective view of the
111::1(311111@ 1n the drawings annexed to this de-
SCI‘IptIOIl

Let there be four corner posts A A A A,
s1X inches wide and two inches thick; and at
each end of the frame, three girts, C, V, 23,
across 1ts shorter diameter, five inches wide,
and two inches thick. The lower edge of
the lower end girts C, O, Figs. 1 and 2,
should be seven inches above the bottom of
the posts. The lower edge of the middle

end girt V at the right end of the machine
1S plebented in Kig. 1 should be seventeen
and three fourths 1nches above the bottom
of the posts; while the middle end

oirt 'V,
Fig. 2, at the left end of the machine, should
have 1ts lower edge twenty-six and a half
inches above the bottom of the posts.

The long girts running from end to end

of the machme are made as follows: The

lower long eirts B, Fig. 1,
by three and a half inches and should be

placed, one on each side of the frame, hav-
ing their greatest width in a horizontal posi-
tlon then* interior surface even with the
inner edge of the posts, and their upper
surface even with the upper edge of the
lower end girts C, C. The second long girts:
V should be seven and a half inches wide
and two inches thick, and are also placed one
on each side of the frame, nearly in the
center of the posts, or so far from the outer
edge of the posts, as to give room for the:

fliers, (marked 29). These girts have their

oreatest width in a perpendicular position,

and their upper edges at such a distance
from the upper surface of lower long girts
B, as to accommodate the length of the fliers,
29, 29,

The crown beam 24, 1s_81x 1nches by four,
having its greatest width in a horizontal
pomtmn It is extended directly over the

-center of the machine and i1s framed to the

should be four,

placed eighteen inches from the insic

| two upper end girts 23, 23, having its upper

surface even with the upper edﬂes of the
girts and tops of the posts, and with them,
forms the highest part of the frame. et
four pieces of timber, D, D, D, D, in dimen-
sions four by three 11101168 be locked and
bolted on to the lower 10110 oirts B, across
the shorter diameter of the imme.} <0 as to
bring their upper surfaces two inches below
the upper surfaces of the long girts. The
oirts D 'D D D are called 51,181:Jended o1rts,

and have their greatest width in a pelpen—

chicular p031t1011 The two outside ones are
le of the
posts at each end of the frame and the other

two are placed thirty and a half inches from
the inside of the posts.

Fig. 6 1n the drawings annexed presents
a phn of the lower section of the machine.
The purpose of the four suspended girts
D D D D, is to sustain the conic heart 30,
a1l machmew 1mmediately connected with
it; which heart and machinery regulate the
WlIldlI]D of the bobbin as hereafter described.
The conic heart 30, has the bearings of its
shaft on the under side of the two middle
suspended girts D D. On that por-
tion of its shaft extending from the
heart 380, to near the swivel 81 is cut
a screw or thread; and a half nut, or
semicireular female screw 32, fitted to th that
portion of the shaft, and resting upon it, is

secured to the suspended oirt “D.  Conse-

quently a rotary motion of the conic heart

20, will cause it, the heart, to traverse end-

wise the whole extent o1 the thread on 1ts
shaft. Motion 1s communicated to the conic

heart 30, by the leading shaft I and gear-

g 33, 34." The oear wheel 33 has a loose
fit, on the heart shaft and 1s secured in place,
by a fork attached to the oirt D and fitted
to a groove in the hub 35, of the cear wheel
33, thus permitting the heart shaft to
traverse through it. Through the whole ex-

tent of this portion of the heart shaft, fitted

to slide through the gear 33,18 a longitudinal
ogroove or slot 60, fi
projection in the orifice of the hub 35; thus
connecting the gear to the shaft, so far as
a rotary motion 1s concerned. The leading

shaft I has its bearings supported by the
lower end girt C and suspended girt D at
the end of the shaft, and passes through an
orifice 1n one of the suspended girts at I.
The lever shafts 36 36 have their bearings
supported on the under side of the four sus-

tted to receive a pin or
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pended girts D D D D. On the lon- |

gitudinal centers of these two lever shafts
36 36, and firmly secured thereto, are two
friction levers 37 37, extending from oppo-
site sides; and nearly meeting under the cen-

ter of the conic heart 30. These levers have | -
thelr extremities so formed as to rest con- -

stantly on the surface of the conic heart.
Near the ends of the lever shafts 36 36, are
secured the spindle levers E £ E E. These
spindle levers are extended outward under
the lower long girts B B and upper spindle
rails (x . Thus when the smallest diameter
ot the conic heart 30 is presented to the fric-
tion levers 37 37, the exterior ends of the
spindle levers & E E E will be at their low-
est depression, and when the largest dia-
meter of the heart is thus presented, they
will be at their greatest elevation.

Let a swivel 31 be attached to the end of
the heart shaft, and a leather strap 38 be

attached to the swivel, and extended there-
from around the carrying pulley 89 on the

underside of the lower end girt C, and
thence under the lower long girt B, to a con-
venient point for the operator at the out-
side of the machine.

raised from the heart shaft, by means of

the rod 40 as hereafter described, and the
conic heart 30 be slipped endwise, by pull-

ing the leather strap 38, so as to bring the
largest diameter of the heart over the fric-

tion levers 37 87, and this will bring the ex-
terior ends of the spindle levers E K to their
greatest elevation as represented in Fig. 7.

In Fig. 7 41 represents the greatest diameter |

of the conic heart and 42 the smallest diam-
eter. The nut 32 being permitted to rest
on the shaft of the heart, a rotary motion
of the heart will cause a vibration of the
friction levers 37 37, equal to the difference
ot the radil of the heart at that portion of
the cone pressing the friction levers, the
traverse motion of the heart, caused by the
thread and nut, will gradually present a
smaller diameter to the friction levers 87 37,
and consequently cause them both to vi-
brate through a short distance, and at the
same time slowly approach nearer the axis
of conic heart. Thus a short vibratory mo-
tion and gradual depression will be commu-
nicated to the spindle levers I& E, by means
of the lever shafts 36 36. The spindle guide
rods ' I slide loosely through the upper
spindle rails G G and flier nose plates X X.
The lower spindle rails H H are made fast

to the guide rods I I, and are suspended

on them. |

From the spindle guide rods F F a small
pin 43, projects over the upper edge of the
spindle levers E E so as to permit the lower
spindle rails H H to be suspended on the
ends of the spindle levers E E, and to move
with them. To counter balance the weight

Let the nut 82 be

:

clined plane.

1,166

‘conic heart in raising them, branches 44 44

are extended from the spindle levers E R,
having spiral springs 45 45 attached to their
upper extremities and extended to opposite
sides of the frame.

A small rod 40 extends from the outside
of the machine through a loop or eye 46 at-
tached to the lower long girt B and another

70

loop 47 attached to the girt D, having its

end 48 widened so as to form a cam or in-
A space 49 is cut from the
side of the nut 32 to receive the widened
end of the rod. The nut 32 is kept in
place by two staples 61 61 driven into the
oirt D,

When the conic heart has traversed its
whole length, so as to present its smallest
diameter to the friction levers 37, 37, the
lower spindle rails H H are at a point
marked 50 and are restored to the situation
represented 1n Fig. 7, by sliding the small
rod 40 outward, which by the inclined plane
48 will raise the nut 32 from the heart
shatt, and by pulling the strap 38 Fig. 6,
so as to slide the heart to such position as

to bring its largest diameter in contact with
the friction levers 37 37. The small rod 40

should then be slipped in which will per-
mit the nut 32 to rest on the heart shaft and
a small spring 51 will hold it in place.

The conic heart and machinery immedi-
ately connected with it, as described regu-
lates the winding of the yarn upon the bob-
bins 52 as follows—viz: The bobbins 52 Fig.
L rest upon the spindles 53; and the spin-
dles 53, pass loosely through the fliers 29
and the upper spindle rails G, and are sup-
ported by the lower spindle rail H. Conse-
quently the motion of the lower rail H will
be communicated to the bobbins 52, Fig. 1.

At the commencement of the winding of
the bobbins, they are at their highest ele-
vation, and when filled with yarn, they are
at their lowest depression. The hooks 54 on
the fliers guide the winding of the yarn, and
the operation of the conic heart presents
every portion of the bobbins, successively
and accurately, for being wound.

The conic heart, spindle rails, flier nose
plates, fliers, spindles and bobbins, are of
the same construction and operation in this
machine as in cotton spinning frames, which
are well known and in common use. The
upper spindle rails G, one on each side of
this machine, are attached to the lower long
girts B, and the two flier nose plates X, also
one on each side, are attached to the upper
long girts U, Fig. 1.

Motion 1s communicated to the leading
shatt I, which communicates with the heart
in the manner described on the fourth page
of this description, and as drawn in Fig. 6,
by a belt passing over a pulley % on the cam
shaft g, Ifig. 1, hereafter to be described,
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shaft I at 1ts exterior end.

the motion of the heart to the size of the
Varmn. |

The multiplying shaft M (see I1g. 6,)
has its bearings on the lower end girt (Jj and
one of the suspended oirts D. The multi-
plying shaft M, (see I*w 1) is bolted to the
driving shaft Y hereafter deser 1bed, by a
pulley N five inches in diameter, and two
and 2 half thick, placed between 1ts bear-
ings, and a cor 1"6513011(:11110 pulley ¢ on the
drwmo shaft Y ; and is designed to give the
requ:LSlte speed 'to the hrﬂ‘er cylmder K,
by means of corresponding pullevs N and T,
on the larger cylinder K, and multiplying

shaft M, at their exterior ends, greater or

less, as may be required In ‘the different
kinds and sizes of yarn; which pulleys are
connected by a belt L. The larger cylinder
K is five inches in diameter and runs through
the whole length of the machine having its
bearings on the two lower end oirts C C,
three and a half inches from their 101:10 itudi-
nal centers toward the observer, to permlt
the descent of the guide rods of the movable
frame hereafter described.

Thus far the description has been prinei-
pally confined to the lower or first section
of the machine. The second section of the
machine includes the second long girts U,
and the middle end girts V and all attached
thereto. Ten inches from the middle end
oirt V, at the right end of the machine, 1s
a cross girt W, of the same dimensions and
in the same plane as the end girt; as seen 1n
Fig. 8, which is a plan of the second sec-
tmn in part. Twenty-eight inches from the
o1rt V Fie. 3, 1s another cross girt W2, and
at an equql chetflnce irom the opposlte end
of the frame, 1s still another cross girt WP,
all of the same dimensions and 1n the same
plane. Three cross girts are attached to the
second long girts U U. On the end oirt V,
and first described cross oirt W, place the
main or driving shaift Y, five and three-
fourths inches from their longitudinal cen-
ters, to the right. This driving shaft Y
has on its exterior end a loose and tight

driving pulley Z, &c., each eleven inches in

diameter and two *md a half thick, then be-
tween its bearings a pulley a eleven inches
in diameter and two and a half thick, de-
siened to carry the multiplying sh%ft de-
seribed on page 7, then a loose dog gear b
two and three fourths inches 1n diameter,
meshing into the intermitting gear 90 then
a pinion gear ¢ mashing into the diminish-
ing gear e. On the rlﬂht sice of the driving
ShELfL Y and on the same girts, 1s the inter-
mlttmo* shaft 69, having between 1ts bear-
1NgS the 1Ilte]f’1111tt1i{10* gear 90 eleven and
a, half imches in dl'LlTletel‘ To the left of
the driving shaft Y, on the same girts, 1s

placed the c'llm111151111’1-‘cr shaft ¢ having on

These pulleys are
“made of such diameters as will accommodate

3

1t the diminishing gear ¢ eleven and a half
inches 1n diameter, meshing into the pinion
¢ and having five times as many cogs as the
pinion. The diminishing shatt Thas also
upon 1t a pinion f meshlnﬂ into a gear / on
the cam shaft ¢, seventeen “and a half inches
1n dmmeter and having five times the num-
ber of cogs, ‘contained in the pinion f. This
arrangement of gears will reduce the motion
of the cam shaft
of the speed of the driving shaft Y.

- The cam shatt ¢ extends from the end of
the machine, over the girt W, under the
airt We and over, and two inches bevond the
out W2 This cam shaft has on its exterior
end a pulley %, corresponding with the pul-
ley on the leadmo shait, as described on
page 7. DBetween the end girt V and cross
oirt W are first the cam wheel ¢ hereafter
descmbﬂd, and near the girt W, the gear /
betore described. Beyond and near the
cross girt W# 1s an eccentric gear m, mesh-
1Ng into another eccentric gear, ma, of the

same form and constructicn. The cam shaft

y has its bearings on the three girts V, W,
and W2

Kig. 5 presents a diagram of the eccentric
gears, m and ma.—m ma, the axes of the
eccentric wheels.—me md, "the mesh line of
the cogs. me, the lonﬂest radii, md the
shortest radii of the eccentric wheels. Let
the cogs or teeth on the shortest radii—md
of the eccentric wheel m, be united with the
cogs or teeth on the lonﬂest radil me, of the
eccentric wheel ma. A rotary motion of
equal velocity being given to the eccentric
wheel m, will cause the eccentric wheel M,
to revolve during one half of each revolu-
tion, in about one half the time required for
the performance of the other half of its rev-
olution. When the shortest radii of the ec-
centric wheel m, are united with the long-
est radil of the eccentric wheel ma the wheel
mea will be at 1ts slowest speed; and when
the longest radil of the wheel m are brought
3101111(?1? the shortest radii of the wheel ma
will also be presented and united with the
longest radit of the wheel m— consequently
the wheel ma will then be at its greatest
speed. Lest the unequal rotary motion of
the wheel ma be converted to a reciprocating
motion by means of the common crank, and
1t will be evident that the reciprocating mo-
tion will alse be unequal; the application of
which will hereafter be described. (See
Fig. 3.)

On the cross airts W# and WP, one inch
to the right of their longitudinal center 3, 18

supported the crank shaft n. This shaft is

raised by means of blocks or stands 57 57
Ifig. 1 and Fig. 3, four and one-fourth

inches above the upper edge of the girts
W2 and WP, Fig. 3. Between the oirts W
and W and near the oirt W2 on the crank
- shaft » 1s placed the eccentric gear wheel ma,

g to one twenty-fifth part

70

75

80

85

90

95

100

1098

110

115

120

125

130




10

15

90

30

35

40

49

00

535

. 60

4.

mashing into and being driven by the eccen- | asunder.

tric wheel m. On the ends of the crank
shaft are two cranks o o eight inches in
length, causing a reciprocating motion of
sixteen inches perpendicularly, to the mov-
able frame hereafter described. Lest the
cranks o o be so adjusted on the shaft n, that
during their descent the shorter radii of the
eccentric wheel m shall be united with the
longer radii of the eccentric wheel ma and
consequently during their ascent, the longer
radil of the eccentric wheel m will be united
with the shorter radii of the eccentric wheel
ma. T'wenty-five inches from each end of
the frame are two other cross girts, We, We,
three inches wide and four inches deep, at-
tached to the second long girts V V, and
having their upper surfaces one and a half
inches above the upper surfaces of the long
girts, U, U. These last described girts sus-

tain the guides 58 58 through which pass the -

guide rods z 2z Fig. 1, of the movable frame
v, v, If1g. 1.

The third section of the machine includes
the movable frame » ve Fig. 1, with all its
appendages. The length of the movable
frame » ve, should be such as to pass freely
up and down within the posts of the first

~described or principal frame, and the width

should be four and three-eighths inches less

than the width of the principal frame. The

extent of the motion of the movable frame is

- sixteen inches or twice the length of the

cranks o o. This frame should be made of
materials combining the greatest strength
and lightness.

Fig. 8 presents a side elevation of this
frame. Let there be two side pieces of the
length above specified represented by V Fig.
4, mine 1nches wide and one and one-fourth
inches thick. On the upper edges of these

stde pieces are cut notches or spaces, w w

adapted in number and situation, to the re-

ducing tubes, to permit bands to pass from
the smaller cylinder around the whirls of

the reducing tubes, which remains to be de-
scribed. Directly

from end to end, are placed pieces of wood
or caps X X four inches wide, and one and
one-half inches thick, having their outer sur-
taces even with the outer surfaces of the side
pieces V and their greatest width in a hori-
zontal position.

Flg. 9 presents an end elevation of this
frame—V V the side pieces, X X the caps.
The end pieces, of which there is one at each
end of this frame, are represented by wvc
Kig. 9. They are one and one-fourth inches
thick and of an unequal width, and are
firmly secured to the side pieces » » and caps
X X. The caps X X Fig. 4 are secured to
the side pieces », by light joint bolts passing
from the caps o into the side pieces » be-

tween the spaces W W at suitable distances

over these spaces W W
on both sides of this frame, and extending

1,168

Across the central portion of the
movable frame », (see Fig. 1) in a situation
to correspond with the cross girts We Wd
described on the tenth page, as supporting
the guide rods 2z 2, are two cross girts y 1,
two inches in horizontal width, having their
ends attached to the caps z = To g1ve
greater strength to their attachments, pieces
of boards ya ya, forming braces, are extend-

- ed from the sides of the girts v v, to the side

pieces of the frame » ».
girts y y are of the same perpendicular thick-
ness as the caps X, and swell to four inches
in the middle portion. These girts are made

80 far crowning as to admit the smaller cyl-

inder 2 Iig. 1, to pass directly beneath them,
from end to end of the movable frame, with
1ts shaft in a horizontal plane, three-fourths
of an inch below the upper edge of the side
pleces .
three and five-eighths inches in diameter,
and gives motion to the reducing tubes 5 5,

hereafter described. To the cross girts i

in the movable frame, two large guide rods

z z are attached. The guide rods z z are

made as follows, viz: The whole length is
five feet and four inches. From each end to
the extent of two feet they are round; while
the middle portion of the rods 1 11 1 is split

in two parts and spread out into a square

figure 1 1 1 1, measuring twelve inches on
each of its four sides 1 11 1. This hollow
square of the rods is so shaped that a per-
pendicular falling through the length of
the rods, will pass through two opposite
angles of the square. The two remalining
angles are attached to the cross girts ¢ v.
The design of this hollow square figure 1s

- first, to permit the smaller cylinder 2 to pass

if—

directly through the rods, and secondly to
give greater strength and security to their
attachments. o
Attached to the upper part of the movable
frame 2, is what is denominated the upper
tube rail 3 3. This rail has its lower surface
just even with the lower surface of the caps
z ® and 1s constructed in the following
manner. It has been found convenient to
have them made in lengths, of half the
length of the movable frame, and placed,
two on each side of the frame, bringing their
ends together so as to extend them the whole
length of the frame. They are made of cast
iron. The main body of the rail 8 8 is two
inches wide horizontally, and three-eighths
of an inch thick. 3* 8 Fig. 9 presents an
end view of the upper tube rail. It con-
sists of two parts. The part 8* which is
directly attached to the frame, is one and
one-fourth inches wide, and the other part
or cap 38° 1s three-fourths of an inch wide.
The two parts 3> and 3° are united together
so that holes may be drilled through them,
of a diameter sufficient to receive the col-
lars of the reducing tubes, hereafter de-

The ends of the

The smaller cylinder 2 I 1g. 1 1s
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scrlbed, at the line of ]unctlon of the two | rails to recede from each other, ﬁve elghths

pileces 3* 3. ‘These holes are adapted in
number and situation, to the reducing tubes
as répresented in I 10‘ 1. 55 5 Fig. 1 are
the reducing tubes. 3 3, represents the two
parts of the upper tube rails, nicely fitted
together so as to appear one piece. The
larger portion 3* Fig. 9, has fingers 3° pro-
]ectmo downward from its inner edge, one
and three-fourth inches long, three-fourth
inch wide and one-fourth of an inch thick,

and has also a flanch 3¢ projecting upwar d'

from the same edge.

Fig. 10 presents a side elevation or view
of a Section of the upper tube rail 3.—3° 3¢
3¢ &c. are the projecting fingers 3¢ the pro-
jecting flanch; which flanch and fingers are
designed to gwe strength to the rail, and
admit of fastenings to “the movable frame.
The two pieces forming the upper tube rail
3 are secured tOGethel by cap screws 3¢ 3¢

At the places of the 1nsertion of these
screws, the rail has swells or knobs 3t 31, to
prevent 1ts bem{r weakened by such mser-
tion. |

The lower tube rail 4, Fig. 9, 1s mflde n the
same manner as the foreﬂomg, except that
the larger part 42, is only one inch wide
horlzonta,lly, while it has no projecting fin-
gers, or flanch projecting upward, but a
flanch 4¢ projecting downward one 1nch,

from its inner edge to give 1t strenoth '
The lower tube rails are drilled with holes

to fit the lower ends of the reducing tubes
hereafter described, and are suspended di-
rectly under the upper rails on guide rods
66 Fig. 9,and 6 6 6 6 I'1g. 1; of which there
are four on each side of the machine. These
small guide rods, serve to guide it in its up-

ward and downward motion. The lower

tube rail has this motion of five eighths of

an inch, to and from the upper tube rail, in-

dependent of the motion of the movable
frame. These small guide rods are firmly

secured 1n the lower raﬂ and extend down-

ward, through guides 62 62 TFig. 1, attached
to the lower edﬂ'e of the movable frame, and
to such a point below that when the movable
trame has nearly reached its utmost polnt
of descent, the guide rods shall meet the

flier nose plates X—X IF1g. 1, and thereby

arrest the further descent of the lower rail,
while the upper rail is completing its de-
scent, thus causing the upper and lower rails

to approximate each other, five eighths of an

inch. The upper ends of the small guide
rods extend upward through the upper rail,
loosely to such a distance as to permit them
to come in contact with projections 63 63
Fig. 1 from the roll beam, hereafter de-
Serlbed so as to arrest the upwud motion
of the lower rail; when the movable frame

has nearly campleted 1ts upward motion, in

such manner, that the full completion of the

of an inch.

To sustain the lower rail in its approxi-
mate or nearest position to the upper rail,
small springs 7 7 Fig. 1, are made to press
agalnst the guide IOdS into a notch, so ar-
rano'ed as to sustain the rail, and’ yvet so
crently as to be overcome by the resistance
applied to the top of the rods.

The reducing tube 5 Fig. 11 is made in
the following manner, —Its length 1s two
and three elghths mches and 1t 1s perforated
through its center lonﬂltudmall S0 as to
form a caliber one fourth of an mch in di-
ameter. It is turned to two sizes so as to
form a shoulder, having its lower or larger
portion 52, three fourths of an inch in ai-

ameter, a,nd five eighths of an 1nch long and

1ts upper or smaller portion 5, one and three
tourths of an inch long, and half an inch in
diameter. " A groove or bearing 5° is turned
i the lower portion, fitting it to the lower
tube rail, 4 Fig. 1. “From two opposite sides
of the upper or smaller portion, are cut
away two segments, represented by the

dotted lines 3¢ 5¢. 5d 54, If1g. 11, 1s a plan
of the upper or smaller end of the tube, with
the segments removed. In place of "these
eﬂments removed, two pleces of elastic
metal Or SPrings e 5%, are adjusted, so as to
restore the upper portion of the tube 5,
to the form of a cylinder. These sprines
5¢ 5°, extend above the tube three fourths of
an 1nch, increasing in width after leaving
the tube so as to be one half of an inch in
width at their upper extremities, 5.
springs 5° 5°, are secured in p]ace by driv-
ing the Whur 58 over them, down to the
shoulder 5* formed by the lower or larger
porticn oi the tube. The portions of the
springs 5%, above the tube, are made so as to
come tocrether in the form of tweezers im-
mediately over the center of the tube. The
springs are so adjusted, that the tweezers 5°
will remain constantly open unless com-
pressed together. The tube is now prepared
to receive the movable collar 5°, which 1s
seven elghths of an inch m diameter, and
five ew’hths of an inch long, perfor ated so
as to slide loosely over the tube and springs
5 5e. The colla,f 5" has a sliding motion, five
eighths of an inch in extent, so almnﬂed
that when the collar is shpped down to the
whur 58, the tweezers 5' are open, and when
slipped up to the top of the tube, the SPrings
are compressed, and the tweezers closed.
The collar 5" has a groove or bearing 5,
fitting it to the upper tube rail 3 I‘w 1.
Thus the bearing below the whur, and the
bearing on the collar constitute the two
bearings of the tube and appendages, and
are adapted to 1ts rotary motion when
placed in the rails 3 and 4 Fig. 1

The whurs 58 Fig. 11 is one and three-
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thick, having a groove 5%, fitted to receive a
band from the smaller cylinder which gives
1t a rotary motion. - _
2, F1g. 12 13 a section of the smaller cylin-
der—2& the band driving the tube 5—
3 the upper tube rail—4 the lower tube
rail. The number of the reducing tubes
b 5, are equal to the number of spindles
63 53 I1g. 1, and are placed directly over

them. -

The upward and downward motion of the
movable frame v, 2¢ » 2»¢ Fig. 1, may be
likened to the upward and downward mo-
tion of the hand, in the act of spinning flax
on the common foot wheel; the tweezers on
the reducing tubes 5, 5, do the office of the
thumb and finger, in seizing the thread at
their highest point of elevation, and releas-

Ing 1t at their lowest point of depression. |

When the tweezers have seized the thread,
and the requisite quantity of roping is de-
livered, the tweezers continuing to recede
from that part of the roping apparatus
which delivers the roping, both attenuate the
thread, and at the same time, by their rotary
motion give 1t the necessary twist, to im-
prove and strengthen 1t, while in the process
of being reduced.

The thread at all times, passes through the
reducing tube, on its way from the roping
apparatus to the fliers and spindles. The
spinning process 1s accomplished in the same
manner on both sides of the machine, there
being thirty spindles on each side.

The movable frame v, v° ¢ Fig. 1, is so
adjusted within the first described or prin-
cipal frame A A A A, that the guide rods
Zi, 7, shall be in the guides 58, 58, and its
lower edge one inch above the flier nose
plates X X, when at 1ts lowest point of de-
scent. The upper ends of the guide rods
/i 4, pass through the crown beam 24 24 at
the top of the frame.

Motion is communicated to the movable

frame », v°, by the two cranks o o described
on the 10th page of this specification. These
cranks o o are connected to the guide rods

Z, Z, at the upper angles of their squares

1, 1, 1, 1, by means of two sweeps 12, 12,

made so curving as to pass around the

smaller cylinder 2 2, and not conflict with it
in their lateral motion.

To give motion to the smaller cylinder 2 2,

a flanch pulley O Fig. 2 and O Fig. 6, is
attached to the larger cylinder K Fig. 6—at
the left end of the machine. For spinning
filling this pulley should be 11 inches in
diameter, and for warp, four inches in
diameter. -

On the middle end girt V, Fig. 2, seven
inches from the post A, 1s a double loose pul-
ley », nine inches 1n diameter. Over the ex-

terior portion of this double pulley » passes

a belt w u, connecting 1t with the flanch pul-

'F
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girt 23, is a loose pulley 26—mnine inches in
diameter, at a distance of one foot from the
post A. On the exterior end of the smaller
cylinder, is a tight pulley 10, of such diame-
ter as will give the requisite speed to the
smaller cylinder and reducing tubes. Six
inches from the pulley 10, toward the post A,
and horizontal with 1t, is a small loose pulley
9, attached to the movable frame .
the race belt 11 11 Fig. 2, around the interior
portion of the double pulley », and over the
loose pulley 26, on the upper end girt, thence
down to the pulley 10, on the smaller cylin-
der, thence up and over the small loose pul-
ley 9, thence down to the double pulley 7,
first mentioned. This disposition of pulleys
and belts, will cause a constant rotation of

the smaller cylinder 2 Fig. 1, and reducing

tubes 5, 5, at all points of their vibration,
unless interrupted as hereafter described.
Kxperience has shown that the roping is
best reduced, by having only a small amount
of twist in 1t at the commencement of its re-
duction. This reduction or attenuation does
not commence, till the requisite quantity of
roping 1s delivered; 1t thence becomes nec-
essary to arrest the rotary motion of the re-
ducing tubes after they have completed their
descent, so that their rotary motion shall
have ceased, before the tweezers grasp the
roping or thread. The rotary motion is
agaln communicated, i the manner here-
atter described, at such points, and with such
speed, as shall be best adapted to the differ-
ent qualities of roping and yarn. This in.
termitting motior: is secured in the following
manner, viz: The belt u, 4, Fig. 2 passing
from the flanch pulley O to the double pulley
r, 18 so loose, that unless tightened, it will
not turn the double pulley », but when the

- belt » w 1s tightened, 1t will carry the double

pulley 7, and with it the pulley 10, connected
with the smaller cylinder and reducing
tubes. To tighten this belt, a tightening pul-
ley P 1s attached to the movable stud Q, in
such manner, that a spring R, acting against
it, will, unless prevented, press the tighten-
ing pulley P against the belt % %, and thus
secure a rotary motion to the smaller cylin-
der and reducing tubes. By withdrawing
the tightening pulley P, from the belt % 4,
the motion of the reducing tubes is sus-
pended. To do this a cord 3, or other con-
necting substance 1s attached to the movable
stud ) and passing around a pulley S* ex-
tends to the opposite end of the machine. In
the plan Iig. 6, 1s seen the cord S which is
attached to a perpendicular lever of which
P If1g. 6 1s a section. In Ifig. 1 1s seen the
perpendicular lever P. It is attached to the

‘end girt V, and passing up by the lever g¢,

is bent around the lever ¢, and passes down.
ward between the lever ¢, and cam wheel <.
The perpendicular lever P, Fig. 1 has a

ley O on the cylinder. On the upper end | lateral motion to the right and left, the

Pass
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Spring R Fig. 2, by means of the connection |

~ before described, inclines the lever to the

. left, and the mtervention of a cam on the.

- V1Z.

- movable frame.
- of the cam wheel <.
face of the wheel ¢ Fig. 4, projects a
or cam 7 @, of the same curve and even with
the periphery of the Wh@'el, three eighths

15

cam wheel ¢, I'1g. 1, forces the lever to the
right. '

“The cam wheel 7 TFig. 11sm

. of an inch thick, and one inch in a projec-

 tion perpendicular to the plane of the wheel.

20  The flanch or cam 4 a, extends 200° around

- the wheel and may be extended to any

o pr11101pa1

length desired frem: 200° to 270°,
supplementa]_

lanch, or movable seﬂ’ment k.

This supplemental flanch % is a seﬂ‘ment of
. a circle so much smaller than the prmmpal-

- flanch 5 a, as to pelztmt 1t to slide within the
a. The flanch ¢ @, and
segment £ have one and the same oﬂice,r and

lanch 7

SR pm]ect equally from the plane of the wheel

30

- '..1t 18 'Ltt‘whed to the plane of the wheel 2y |
~ and may be moved at pleasure to any desir ed
position, and secured in place, by the screws |
kb %k b. Six inches from the center of the
~wheel 2, pm]ects a second cam or flanch 7

40

45

o0

60

The seement £ has a wing % o, by which

having in connection likewise a supple-
mental flanch % 2, which flanch and suple-

ment are in all respects similar to the first,

except 1n circumiference and extent. This
last may be extended from 100° to 190°.

The ﬂaneh 7, with 1ts supplement % «, have
SUS-
ceptible of variation, as to its length ; which :
cam operates on the perpendmuhr lever P

the same office and constitute a c‘un

Fie. 1, before described, as an antagonist
to the spring R, Fig. 2. BV shmtenmn the

cam, motion 1s commumcated carlier, and

by lenothemnﬁ 1t later, to the reducmn

tubes.
The flanch 7 ¢ and supplement £ Ifig. 1,

constitute a cam, susceptible of var iation as

to length, which cam operates on the hori-
zontal lever g Fig. 1, to regulate the quan-
tity of roping delivered. This is effected
by the crooked, horizontal lever ¢, Fig. 3,
being attached to the dog gear b, Fig. 3 by
means of a fork at the end of the lever fit-
ting a groove in the dog gear. The lever ¢,
1‘10‘ 3, extends from the docr gear b, horizon-
t‘lHY over the diminishing shaft d, and cam-
shaft ¢, and 1s attached to the )ost A. The
lever ¢ has a lateral mofion ft'om atoec. The
elasticity of the lever inclines it to ¢, and

the intervention of the cam operating at ¢ a
69 forces it toward a.

- The cam or ﬂfmch 1S

made as follows
The wheel is sixteen 1nc11es in diam-
~ eter and half of an inch thick, and being
connected with the crank shaft n Ifig. 3, by
‘means of the gearing m m @, and cam shaft
g, consequently performs one revolution: to:
~each upward and downward motion of the
Plﬂ' 4 presents a diagram
“From the plane or sur-
lanch |

livered. Thus by

intermitting shaft 69, and two.

L i

so adjusted on the cam wheel ¢, that when

the cam wheel which has no flanch is pre-

'themovable frame v v ¢ Fig. 1, hasreachedﬁf5“;;“:  :“' 
‘its utmost point of ascent, the cam is re-
‘moved from the lever, Whﬂe that part of

»o -
‘sented, giving liberty to the lever ¢ I1g. 3

to incline toward ¢, and carry with it Ghe

dog gear b. When the dog gear b, which
18 Toose on the shaft Y, is slipped to the
| left, or to ¢, 1t becomes attached to the tight
‘pinlon ¢, by means of projections on the

'75533ffﬁ3fff3ff:3ff:5ff

men Z ﬂﬂd dog gear 0, and 1s thus put in
motion. The teeth on the dog gear b, are

‘of sutlicient breadth to keep it always con-

nected with the intermitting gear 90. The

Intermitting shatt 69 1s connected with the
roping apparatms in the manner hereafter
described, and consequently when the dog
| gear b 1s attached to the pinion ¢ and put in
‘motion, roping 1is delivered, and when de-

| tached by the intervention of the cam, op-
by the |

kRO

:85:::'_::. -

erating at ¢ ¢ and forcing the lever and dog

| gear b toward a, ropingﬁ ceases to be :de-. S
shortening the cam, by
‘means of its sliding supplemental ﬂ'mch or
‘segment, a greater quftntlty of roping is de-
livered, and by lengthenming 1t, a less quan-
tity 13 dehvmed thus %ccommod%tmw the
machine to the various sizes of 1‘0pmg and
:y‘un S _

Motlon 18 commumcated to the roping

90

99

apparatucs by means of a belt passing over
a pulley 31 Fig. 3, on the exterior end of the

05, Fig. 1 thirteen and a half inches in di-
ameter the belt 1s marked 28 28 Fig. 1.
The motlon of the apparatus delwelmﬁ the
roping is always made to correspond With
the receding motion of the reducing tubes,
during the first half of their recession from
the rolls 17 18 17 18 Fig. 1. Iig. 13 1s a
plan of the top of the machine.

The fourth section of the machine includes
the roping apparatus. The roping appara-
tus consists of two drums 13, 13, Fig. 13
adapted to receive two roping spools on each.
They are eight inches in diameter, and are
placed one on each side of the machine. It
has also, on both sides of the machine a
roller befLm 16 16—two sets of rolls, dis-
tinguished by long rolls and top rolls. In
I‘10 1, 17 17 re yresents the long rolls and 18
18 the top rolls—Thus formlnn a double
apparatus, or an apparatus of similar con .
struction on both sides of the machine.

A particular description of all the parts
of this apparatus is not included in this
specification, as they are, in construction and
operation, similar to such as are in spinning
jacks in common use, except 1n such particu-
lars as are spe(nﬁed in the following para-

oraphs.
The roping spools 28 28 Fig. 1—are filled
upon the

mms 13 13,

with roping at the cords—wphcet
| drums 13, 13, Fig. 1, and the dr

pulleys 25,
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| mg 11:1t0 the Splll" oear 19“ on. the dmm -sha,ft 570: SERNR RS
| 18* : The other 51de of the roping
5if_lS_ constructed . in the same manner as Lhe

fOI'@O'OlIl‘D' .:_:.:.:_:=:::::.'.:.:.:.::::::::::::f:f

;=2-};ﬁ;i;i:5:?f?:?20%1%élzi—?--i-attf1;c*he?d? _tioﬂthe_ end cqrts 23

=:'.;=;=;=;-j:;;;i;fiffi'i:[‘310 14 13351{:16 elevatmn_o | _Sectzlo;n;o; sé

1ound md on them S centels or fulcm, are
suspended the four balance levers,—15, 15,
15, 15, F1g. 13, are the balance levers—I14,
14, 14, 14, the hangers. The interior portion
10 of these balance levers 15* 15 15 152, are
twenty one inches long, and are so adjusted
that the two opposite ones, at each end of the
machine, may pass by each other in juxta-
position, to the right and left, without in-
45 terfering. To the outer ends of these levers
150 15P 152 15° are attached the roll beams 16,

16, of common construction, except that thev

are narrowed 1n front to permlt the movable
~Trame with 1ts reducing tubes to come near
50 the rolls to grasp the roping.

In Fig. 1, the shape of the roll beams is
correctly represented by 16, 16—at the left
end of the machine as there presented.

The long rolls 17, 17, Fig. 13—have their

95 bearings attached to the roll beams 16,16,
and a IOt‘LI'V motion 1s communicated to them
from the drums 13, 13, in the following
manner, viz: (Let one side only of the rop-
ing apparatus be considered in the follow-

60 in?) A space being lett between the lever

15" and end of the roll beam 16 when 1t 1s at-
tached, and the framework 23 forming the
end of the machine, 1t 1s occupied bv two
spur gears, 19, 19»—the one 19, on the end of

65 the long roll 1'7'j

and the other 19“, on a short

‘movable frame ¢ 2° Fig.

.......................

143- I‘lﬂ‘ '14 '_fu?:'&! »

Ievels

- To the interior extremmes of the balance
levers 15 15, Figs. 1 and 2, is attached the
1 by means of
chains 27 27 27 27, of such a length, that
when the movable frame is at its hwheﬂt ele-
vation, 1t shall be as near as possﬂole to the
roll beam 16 16 IFig. 1. Thus the downward
motion of the movable frame, will cause the
upward motion of the roll beam and ap-
pendages, and vice versa, causing the rolls
and reducing tubes, to appxommate and re-
cede, each from the other, when the machine
1s 1n operation. The roll beams 16, 16
should be so adjusted that the rolls 17 17,
which the beams support, shall at no time 1 in
their curve motion, protrude the thread be-
yond the grasp of the tweezers on the re-
ducing tubes.

The benefits resulting from the connection
and reciprocating motion of the rolls and
reduecing tubes, are first,

- The weight of the movable frame 1S coun-
terbalanced by the roll beams and their at-
tachments, sec:ondly, 1t admits of nearly a
continuous winding of the yarn upon the
spools or bobbins within the fliers, and
thirdly, resulting from this last adv&ntacre———
the machine may be run at a greater speed

than could otherwise be Secmed Should 130
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the roll beams and appendages prove in-
suflicient to counterbalance the movable
frame, as much as is desired, additional
welght should be attached to the roll beams.

In constructing these machines, the ele-
vation of the roping apparatus, and conse-
quently the height of the frame may be
varied, as convenience may require, by ad-
justing the different parts accordingly. To
accommodate this machine to the different
qualities and varieties of yarn, it occasion-
ally becomes necessary to exchange the pul-
leys, on the cam shaft, g, Fig. 1, and leading

shaft, I, Fig. 1—the multiplying shaft M,

and larger cylinder K Fig. 1—and also on
the end of the smaller cylinder at 10 Fig. 2.
To add to the facility of doing this, sev-
eral span pulleys of diameters, from four
to ten inches should be provided, fitted to the
above shafts, in such a manner that they can
be removed and exchanged at pleasure. The
rotary motion of the fliers and reducing
tubes, 1s in the same direction—and all the
twist which is finally left in the yarn is pro-
duced by the fliers. Motion 1s given to the

fliers 29 29 Fig. 1, by the larger cylinder K. |

A small round band i1s extended from the
cylinder K, around each of the whurs 92 92
&e. of the fliers—in the same manner that the
smaller cylinder 2, Fig. 12, gives motion to
the reducing tubes 5 by the band 22

I claim as my invention in the foregoing
described machine.

1. The reducing tube, as composed of a
tube, springs, forming tweezers, movable

collar and whur, and the combination of the |

|

O

same with the tube rails and their appen-
dages, for the purpose of opening and clos-
ing the tweezers; and also the combination
of the same with a portion of the cam wheel,
tightening pulley and smaller cylinder, for
the purpose of producing a rotary motion
in the tube, and intermitting the same, in
the manner herein described.

2. The combination of the movable frame

40

45

and machinery attached to it, with the rop-

ing apparatus, and their relative approach-
ing and receding motions, as the means of
securing nearly a continuous winding of the
thread upon the spool or bobbin, while an
intermitting rotary motion is preserved in

‘the roping apparatus, in the manner herein

described.

3. The suspension and moving of the
roller beams by means of the balance levers,

-having the drum shafts passing through

their centers or fulcra, in the manner herein
described.

4. The combination of the eccentric gears
and cranks with the movable frame, in the
manner and for the purposes before set
forth, '

In testimony whereof I, the said Isaac B.
Harrwerr hereto subscribe my name in the
presence of the witnesses whose names are

hereto subscribed, on the sixteenth day of
May A. D. 1839. '

ISAAC B. HARTWELL.

Witnesses:
Jos. Q. Kinpaii,
Pameas M. WArT,
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