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Application filed August 14, 1812,
| | | No. 57,209,

A M T = e mreme s m e

To all whom it may corceri :

Be it known that I, LEWIS P. SHERMAN, &
citizen of the United States, residing in Bidde-
ford, county of York, Maine, have invented
certain Improvements in Maehmes for Draw-
ing in Warp-Threads, (for part of which Im-
provemelm British Letters Patent, February
1882, French Letters Patent, March 14,

.-.J.—;’

- 1882, and Belgian Patent, March 9 1882, hzwe

1O

been issued, ) of which the foll owmg 188, spe(:1~ |

fieation.

20

My invention consists of certain improve-

ments fully described hereinafter, in the ma-
chine for drawing in warp- threa,ds for which

Letters Patent No. 255,038 were ﬁranted to
myself, R. H. Ingersoll, :;md G- "\Iome March

- 14, 1882,

W.[y 1mprovemeuts relate, first, to mechanism
for reciprocating the mtermlttentlv traversed

needle in place of the devices described in the

. said patent; second, to mechanism for facili-

. holder;

40

tating the application of the warp-threads to
the machme third, to a new heddle-frame

dr&wmgs many parts which a

thread after thread of the warp is selected and

moved into the path of the reciprocating nee-
dle, for this mechanism is essentially the same

as: that deseribed in the said patent.

- In the accompanying drawings, Figure 1 is
a front view of the warp-drawing machme
with my improvements; Fig. 2, an end view,

omitting the devices for separating the heddle-

- cords in order to prevent confusion; Kig. 3, a

transverse section (drawn to an enlarn ed scale)

on the line 1 2, Fig. 2; Kig. 4, a tlan_sverse
section on the line 3 4, Fig

o ; Fig. b, a trans-
verse vertical section of the machine drawn to
a larger scale than Figs. 1 and 2, and showing
the mechanism for aetmﬂ on the heddle -cords;

and, fourth to devices for acting on
the heddle- (301 ds and presenting thelr eves to
the reciprocating needle. N
- It should be stated in the 011tset that al-

though my improvements are restricted to the
above features, I have deemed it necessary to.
their full explanation to introduce into the.
are to be found"
in the said patent, but have omitted the de-'
tails of the carrier and its appliances, whereby

ent.

{“\Tn model.) Pﬂtented in England Febroary 22, 1882, No. 863 . in Belginm March 9, 1882,
and in France March 14, 1882. |

-

———— amaam

1ng the heddle- 001*(1 mechanism; Figs. 10 to
16 inclusive, perspective views. 111ustmt1no

the action of the heddle-cord mechanism; I‘1ﬂ |

17 a perspective view of the 11ed.d]e—support-
ing frame; Fig. 18, an enlarged view, partly

In sectmn of a 1)01’51011 of the > heddle- support

ing flf:bll’lﬁ:‘ IMig. 19, a perspective view of the

warp- fra,me, and I‘ws 20, 21, 22, and 23, en-

larged views of palts of the said warp-ir ame.
" As in the aforesaid patent, there 18 a recip-

1‘00&‘5111& and intermittently traversed and os-

cillated hooked needle,Q, carrvied by aslide, I,

adapted to guides onthe bed or frame A, which
1S supp orted on suitable legs or stands.
is also the driving-shaft 1, and a screw-shait,
Lf, through the medinm of which the slide 18
intermittently traversed. The driving mech-
anism and devices for operating the screw-

‘shaft are substantially the same as in the afore-
said patent, and hence they need not be de--

seribed; butIhave changed the devicesthrough
the medmm of whichthe 11_eedle ISTEcipro c‘wted
and this feature of my improvements I will
ﬁ1 st describe, reference being ]md to IFigs. 2,
t).. c’bll(-l_ '

A ]10112:01113“11 Gf)n -wheel, B, is secured to a

| vertical spindle; «, vhlch has its bearings in

There

59
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the slide I, and this spindle has a bevel- Wheel o

«/, gearing into a similar wheel, ¢, on the

driving-shatt L, the eye of the S"le wheel hav-

ing a key or feather adapted to a longitudinal
oroove in the said shaft, so that the “wheel
can traverse freely with the slide, but must
turn with the shaft, the hub of the wheel «
having a groove for fbdmlttmﬂ “tpl"O]eCthn on

the 1111der side of the slide T

The needle Q reciprocates in a tube, R, se-
cured to the plates b 0, which are attached to

S0

the slide IF, and there 1s in this tube a slot for . -

receiving a pin on the needle, the slot being
of such a shape that the needle will be turned
to a limited extent and back again when 1t is

“completing its forward and commencing its

rearward movement, as in the aforesaid pat-
A small shaft, D has its bearings in the
plates b 0" of the slide ¥, and this shatt has a

‘spiral-groove %d&pted to reeeive a pin on the
CroS8s- hE'Ld ¢, Fig. 3, through which the shait

- Figs. 6,7, 8 and 9, perspeetwe views illustrat- | Dpficses thls CrOSS- head bem f:-u}ded by rods

QO

95
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¢ ¢, secured to the plates b I'. A shaft, L,

i}

282 124

et and 1nto the arm. As a means of movmn

has one bearing in a stand, ¢, on the slide I‘ | these arms D' D, I prefer to use an oper atmﬂ -

and another befu'mﬂ in the plfhte 0, and this

shatt 18 geared to the wheel 1 by a Devel- -pin-
5 10, 50,'011 the said shait I, a bevel-wheel, 51,
adapted to turn on a pin on the slide and gear-
ing into the said pinion, and a small pinion,
52, on the wheel 51, gearing iInto the said
wheel B. The shaft I& has a wheel, e,
into a similar wheel, ¢, on the hub of the bevel-
wheel 7, which 18 10036 on the spirally-grooved
shaft 1, and this bevel-wheel is gear od into by
a like wheel , 1%, revolving --freeljf ol a pin
carriedd by an attachment to the plate O/, the
5 said wheel f? gearing into another bevel-
wheel, 7/, which is also loose on the shaft D.
A cluteh, &, between the two wheels f f/, can
slide on, but must turn freely with, the shait
D. This cluteh 1s connected to a rod, 4, car-
ried by two arms, 7° 7%, which can slide on one
of the guide-rods ¢. The direction in which
the cross-head 18 traversed on its guides will
depend upon which of the bevel- wheolb forf,
the cluteh £ 15 1n gear with; and this is deter-
5 mined by the cross-head e, Whlch strikes first

20

one arm ;" and then the othel arm of the clutch-

rod, the spirally-grooved shaft being thus re-

versed when the cross-head reaches the limit .

of its forward movemeny, and being again re-

movement.

reciprocates with ‘rhe cross-head the needle 1s
free to oscillate as it approaches and retreats
h om the limit of its forward movement.

" I will now describe that feature of my im-
provemems which relates to mechanism for

L
n

Jr@ tacilitating the adjustinent of the warp-threads

to the 111%011111@ reterence being had to I‘]

2,19, 20, 21, 22, ‘and 23 , Q poltlon of the meeh—
Q1) &m bﬂmn d]SO E;hown 1 the front view,
Hig. Letel ring to the latter figure and Fln

~ &)

Tt w 111 be observed that the warp-beam G is
Jourinled to stands ¢, secured to the floor,
the warp-threads pasgnlo upward and ag‘unst
f, rod, n, on a frame, H, the detailed con-
struction and object of which. will be fully ex-

50 plained herenmiter The warp-threads pass
overarod, »’, and are clamped thereto, the said
Amd 1011111110 "Dfut of the said frame H, and

down to a 1041 t, at the lower end of the said
frame, to which rod the warp - threads are

55 1 tstened These warp- threwdq ‘between the
upper and lower portions of the fr ame, are
]_)resented to the reciprocating needle Q. Two

15 <

fixed bars, A’, are secured to and extend from

ﬂle bed A of the frame, and to each bar or ex-
60 tension 1s secured a bmcket B% and to each
~ bracket i$ pivoted, at p, an arm, D’ which can
be moved from the position Shown by plain
Iimes to that shown by dotted lines in Fig. 2.
As a provision for securing each arm after ad-
55 justment to either of those 1}051‘[10115, & SCrew,

k, passesthrough a segmental %] ot in the br r1(]«.;-- i through a

gearing

versed on reaching the limit of 11& rearward | trunnion, 2, adapted to a bearing in one of the ‘-

A 1)103@6‘[1011 W, on the cross-
head enters and traverses in a groove in the
tube R, and 1s connected to the needle, as in | ferred to hereinafter, in the other arm, por-

the p‘f“eﬂt atoresaid, so that while the latter

hereinafter.

-on the machine.
a nice transverse adjustment of the series of

handle, k,, pwoted to the frame, and h*’wmﬂ
an arm, p’, connected by a link to one of the
arms D'. It is these arms which carry the

warp-irame I, the detailed construction of

which I will now proceed to describe by ret-
erence to Ifigs. 19, 20, 21, and 22, The f]‘ ame
CONS1StS, mfunly of the two side mdS, q ¢, the
upper 11011f011t&1 rod, #', whicli has been pre-
viously referred to, and which is made acjust-
able in the upper ends of the sidle rods, and the
lower horizontal rod, ¢, whieh is also adjust-
ableinthelowerendsofthesaidrodsqgqg’. Itach

of these rods ¢ ¢ 18 arranged to slide, one in a

bracket, u,and the other in a bracket, «’, and the
outer ends of these brackets are connected to-
gether by the above-mentioned rodn. Oneach
of the rods¢ ¢ is formed a rack, and into each
rack gears-apinion, v, thetwo pinions being se-
cured to a shaft, v, which hasits two bearings
1 the two brackets « 2/, the shaft being fur-
nished with a hand-wheel, ¥, or with a crank-
handle, onturning which the frame, composed
of therods ¢q ¢/, #/, and ¢, can be moved up and
down inthe brackets. Thereisaratchet-wheel,
s, on the shaftw, and a pawl, &, on the bracket

i’ to prevent the frame from sliding down in

the brackets. The bracket «" has & 3011111.:11 or

arms D, and the bracket u has a journal, 3,
adapted to a bearing 1n a tubular screw, re-

tions of both of these arms being shown in dot-

{ ted lines 11 the perspective view, Fig. 19, and

a side view of one of the arms being shown in
Iig. 2. The journal 2 of the bracket " can
move endwise in the arm DY, and can turn
therein, but it 18 grooved to recelve the point
of a set-secrew, 75, (shown in Kig. 2,) so as to
prevent the journal from turning until the
frame has to betilted 1in the manner described
The journal 3 of the bracket v does
not bear directly in the arm D', but in a tube,

4, serewed into the arm, as shown in Ifig. 23,

.-JL},

this tube being comfined longitudinally to the

journal, so thqrt on turning the tubular screw
the 0111311"8 frame can be %{l]ucsted transversely
1t may be remarked here that

warp-threads to accord with the reed and hed-
dles, is-often required; hencethis provision for
adjustment. To therod %' of the warp-frame

are fitted two wooden strips, 5 5, which con-

form with the rod, as shown in Fig. 21, and
at ntervals clamping-jaws 6 6 are secured to

the strips, the opposite jaws being combined

70

SO
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90 -

100

j’f

105
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with handled screws 7, by mzmipuiating whieh - -

the two strips can be bound to the rod or
moved away from the same. The warp-threads
pass upward between the strips, round the rod
n', and down between the strips, as indicated
bv the arrows in Ifig. 21, and are confined to

the rods by the stnpcs 55 and clamps 6 6.
The lower rod, ¢, of the warp-frame passes
wooden strip, ¥, extending between

125
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~and between these wooden strips.

presented to the reciprocating needle.

‘nuteness than to indicate its location.

282,

the two sockets 7/, secur ed to the rod one near
each end of the Same and a wedge- shaped strip
8 fits into the Sockets as shown in Fig. 22.
The ends of the warp- threads are confined by
‘When the |
warp-threads have to be applied to this frame,
1518 ﬁrst elevated inits pivoted guiding-brack-
ets w «', so that in turning the frame to the
1)081131011 shown by dotted lines in Fig. 2 it will |
clear the mechanism by which thread after
thread of the warp is taken Dby 4 hook and
This
mechanism 18 partly shown at W, Fig. 5; but
as it is essentially similar to that described in
the aforesaid patent it has not been deemed

necessary to illustrate it with any more mi-
When

the warp-frame has been turned to the inclined

20

‘30

positionshownin Fig. 2, it can be turned down,
so as to oceupy the ver 1:10&1 position shown by

the dotted line, where it will be conveniently

situated for Lhe ready application of the warp-
threads in the manner described.

It may be remarked here that the {r ame may
be pivoted to stands which can be moved rear-
ward on the extensions A’ of the main frame,
where it will be so far clear of the mechanism
that 1t can be turned down without first slid-

‘ing it in pivoted brackets, in which case said
brackets ean e dlspensed with and trunnions

formed on the side bars, ¢ ¢, of the said frame

- foradaptation to bem*m% in the arms D',

Y
R 2 |

45

50

IFig. 17 18 a detached perspective view of
one of the heddle-supporting frames, which
each consist of two threaded rods, 9 and 10,
adapted to slide 1n standards I I, Fig. 1, se-

cared to the extensions A’ A’ of the bed A. of

the machine, and actuated simultaneously in

the manner and by driving appliances de-
40

seribed hereinatter. The upper bar of a hed-
dle-frame is connected to the upper serew-rod,
9, and the lower bar to the lower screw- 1'0d
10, as shown 1n Fig. 17, by devices, an enlar ﬂ‘ed
view of one of which is shown in I 1g. 18, It
consists of a sleeve, 12, which 1s made to en-
gageinthethread ofthe serew-shaft by a screw,
13 To a threaded stem, 14, on the sleeve is

‘serewed a coupling, 15, and to the latter 1s
swiveled a hook, 16, qdftpted to a staple on the

bar of the ].16(](1]6 frame. ‘T'he two screw-

“shafts 9and 10 are geared together by a shaft,

55
| 6o

'65

17, and bhevel-wheels 76, 77, 78, and 79, Fig.
17.  On turning the shaft 17, by means of a
suitable handle with which 1t 1% furnished, all

the sleeves 12 will be moved snmﬂtaneously

on the screw-rods, and the heddle-frame can
thus be adjusted tmnsx ersely in the 111aeh1116
to the greatest nicety.

’Whlle I do not desire to re%tnct my se]f to
any specific devices through the medium of
which the desired endwise- -reciprocating mo-

tion 18 imparted to the heddles, 1 will brleﬂy_

deseribe that which I prefer.

- At the end of each heddle-supporting fmme |
a bell-crank lever, J, is pivoted to a bracket
-on the standard I, and one arm of this lever

.y

2

-------

oS

I has a 111111 90, enﬂagmg in a groove mnear one
end of the 1*0{1 10, while a link connected to
‘the arm of a pr eclsely similar bell-erank lever

t]le O'ther rod, 9, and the short arms ° of the
two leversare connectul together by the guided
-rod 7', so that any vertical movement of the
latter must be accompanied by a simultaneous

| consequently of the heddle-frame.
g, derives its motion from the main driving-
shaft I, through the medium of gearing con-
sisting of a bevel- wheel, 80, on the said driv-
11:19-shaft a similar wheel, 81, on a vertical
shaft, 82, a bevel-pinion, 83, on the same shaft,
and a bevel-wheel, 84, secured to the shaft ¢
and gearing into the said pinion, as shown in
Fig. 2, and to this shaft are hung arms 18—

arm being connected by a rod, 19, to an ad-
justable sleeve on one of the rods 7, and a pin
on each arm fitting into a groove in the side
of a cam-wheel, 20, on a shaft, 21, geared to
the shaft ¢. (See 1‘10 4.)

The devices for flctmﬂ on the heddle cords
are shown in Figs, 5, 6, 7, §, and 9, and Figs.
10 to 16, 111011181\?6 A shaft, M, ]nvmo its
l)eftrlnﬂs 1n brackets attached tO the’ extellsion
T’ of the slide F, derives its motion, through

vertical shaft M', which 1s geared by bevel-
wheels 87 and 88 to the horizontal shaft L/, the
latter being ge‘u"ed to the main driving slnf‘r

as described in the aforesaid patent, tlnsa Q,hfift

the bevel wheels 22 23 Slmft 24, and bevel-
wheels 25 and 26, the: Siud shaft N having its
bearings on hangers P, secured to the exten-
sion K of the slide I¥. Bell-crank levers 27
and 28 are pivoted to attachments on the ex-
tension I’ of the slide, pins on the short arms

on the shaft N, and the long arm of a lever,
2%, being connected by a link to an arm on a

1

endwise movement of the rods 9 and 10, and
A shaft,

| one for each heddle-supporting frame—each

of the levers entering scroll-grooves in cams S

-ehgages ‘in a similar groove near the end of 7o

80

Q0

107

M driving the shaft N ﬂllOI‘lﬂ“h the ledmm of

TOS

110

rod, P, tmd the arm of a lever, 28, to an arm .

onarod, . The lower ends of a pair of these
rods P P’ are connected together by a cross-
piece, 30, to which a vertical reciprocating mo-
tion 1s 1imparted by an eccentrie, 31, {rom the
‘shaft T, which is driven through the medium
t of bevel-wheels from the shaft 21.  (See Fig. 4.)
i = The eccentric-rod 32, Ifig. 7, 18 connec’red to
an arm, 34, pivoted to a hanﬂer on the exten-
sion K’ of the slide, and a pin from the cross-
piece 30 projects into a slot in the said arm 34.
It will be seen that a vertical reciprocating

tion independent of the other.

tops of the standards K K', above which: the
rods are furnished with hooks, the rod P w1th
a ‘hook, 2% and the rod P’ with a hook, 2’

- Two levers, V'V, are hung to a pin, z, on the
extension I of the slide be%fide each pair of rods
P P P, the lower arms of these levers ]nwnn

motion is imparted simultaneously to the two
rods P P/, and that each has an oscillating mo-
- The two rods
pass through and have their bearings in the

115

120

130

95
the medium of bevel-wheels 85 and 86, fromthe —
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rocating needle Q.

O
N

{ -

4 | TEP P PA

pins, one adapted to a scroll-groove in one side
of a eam, K, on the shaftT, and the other pin
adapted to a seroll-groove 1n the opposite side
of the cam. Thelever V has two upper arms,
35 and 36, the former terminating at the top
in a finger, 7, and the arm 30 carrying a verti-
cally-g muded rod, 4', which terminates at the
top 1n the jaw 7, having an elongated eye, and
a projection at the lower end of the ouided
rod 4 is strueck by a pin, j°, on the cam-wheel
K? every time the latter revolves. The 1011G
arm of the lever V' has at the 1,0]) ) mw, 4t In
which is an elongated eye. |

Tt will be seen that the device above de-
scribed is in many respects similar to that
shown in the aforesaid PPatent No. 255,038, the
vibrating separators, however, described in
the said pflient being dlqlwll%ed with.

Inorder that the Opemtlon of the above-de-
cribed mechanism may be thoroughly under-
stood, I will proceed to deseribe its function in
connection with the heddle-cords and the reclp-
It must be remembered, in
the fll&t place, that there ave the Iollowum
movements of the parts described above:
Iirst, there is the intermittent vertical and si-
multfmﬂo us 1@@11}1‘00%‘(1110 movement of the two
hooks2*and z*; second, the intermittent oscilla-
tion of the Séﬁbid 1100]15 at different intervais;
third, the intermittent vibration of the fing or

. ) ; fourth the intermittent oscillation of the 1 Jaw
J'; ; titth, the intermittent vibration of the jaw
7" Slmultfmeously with the vibration of the fin-

oer j; and, snth the sudden lateral osciliation
of the ]‘"bW”? : due to the sty 1king ot the 1)1‘*0]@&
tion at the lower end ot the 10{1 "by the pin j°
on the cam-wheel K2 It should be understood
lh%t there is a spring, 89, which moves the jaw

4* inward after it has been moved outward by,

.0

45

50

55

60

05

and is free from the (*01111"0] of, the pin j° on the
cam-wheel.

The timing of the movements of the several
parts and the result attained the: e¢hy can be
hest explained by reference to Figs. 10 to 16,
inclusive. In Fig. 10 the two hooks * and a°
have been elevated ;2andthe points of both hooks
are opposite the space between the cords «'f
and ¢ of the heddles. When the hooks have
reached this position a movement in the di-
rection of the arrow, Iig. 10, 18 1mparted to
the slide F and reciprocating needle, and con-
sequently to the entire mechanism above de-
seribed, the points of the hooks consequently
enter 1110 the spaces between the said oY ds.
As the hool{& descend the first cord, ¢”, will
be separated from the next cord, a,“, and by
the time the hooks have 1@*1(311@(1 the limit of

their downward movement the hook 2’ will

have released the cord «”, while the hook 2*
retains the cord ', as shown in Fig. 11, and
holds the said cord «'' back, as well as all the
succeeding cords. After the hooks have
le%hed the position shown in Tig. 11 the
jaw j* is moved back to the 1)0511;1011 shown
in Fig. 12, and the jaw j° is moved outward.
At thw point takes place the sudden end-

)

wise, reciprocating movement of the heddle-
fr {Lme referred to above, and this shakes the
cord @ free from the cord @', should there be
a disposition of one cord to adhere to the other.

The cord ¢ and its eye 63 are now in such a

condition that when the jaw j* resumes 1ts
former position, Fig. 13, and the jaw j5° 18 re-
leased, 80 as to spring back, the eye 63 will be
so held by the jaws that the needle Q will
passthroughthe saideye. Itshould be under-
stood that when the heddle-cords are gripped
by the jaws the eye of the heddle is opposite
the elongated openings in sald jaws, so that
the closing of the jaws will not compress the
eye. The needle Qhaving passed through the
cye of the heddle-cord in the act of retreating
after seizing a warp-thread, the hooks will as-
sume the position shown in fig. 14.
needle has drawn the warp-thread through the
eye of the heddle-cord, and 1ts point 18 clear
of the jaws, the jaw 7 is moved backward, as
shown in Fig. 15, and simultaneously the tin-

After the

70

S0

cer j 1s moved in the same direction and pulls

the eye away from the path of the needle, the

jaw j° yielding and permitting this movement

of the eye of the heddle-cord. Immediately
after this the several parts assume the posi-
tion shown in Fig. 16, and a repetition of the
above-desceribed movements takes place, the
eye 62 of the next heddle-cord being operated
upon. This is the case when the selecting and
drawing devices are used in connection with
a single heddle-frame. The machine, how-
ever,isintended toactupon two heddle-frames,

as inthe former patent, andin Figs. 1,2, and 5 1.

th( shown the machine as 001151:1 ucted for re-
ceiving andacting upontwo heddle-frames. In
this case the operation of the partsis so timed
that the needle Q passes first through an eye
ot & heddle in one heddle-frame, then through
an eye of a heddle in the other heddle-frame,
then through an eye of the first heddle-frame,
and so on. |

The maenine may, it desired, be constructed
for acting upon three or more heddle-frames as
well as upon two by simply duplicating the
parts which carry the heddle-frames and those
which act upon the heddle-cords.

Itmay be remarked,1n conclusion, that meeh-
anism for 1mparting & vertical reciprocating
motion to the hooks #* and #°’ may be dispensed
with, and that they will perform the duties de-
scribed if they are not vertieally reciprocated.

I claim as my invention—

1. Theslide If, mechanism forintermittently
traversing the shde the driving-shaft L, the
necdle Q,,, the spiv 'Llly orooved shatt D, the re-
versing-wheels, geming tor driving the same
from the said shaft L, a guided cross-head, ¢,
controlled by the said spirally-grooved shait,
and connected to the needle,and devices where-

by the said cross-head 1s caused to operate the
‘reversing mechanism, all substantially as set
forth.

2. The combination of the main frame of
the machine, bearings thereon, and a.frame,
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.S’lld racks, all substantmlly as set forth.

as descllbed
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vices for retaining warp- thleads all Subst‘m
t1ally as set forth.

3. The combination of the bars A, br ackets
B* thereon, the arms D', pivoted to said brack-
ets, and a fmme, H, pwoted to said arms, and
havmcr devices for retaining warp - thr ead&-,
all Substantlally as described, |

The combination of the brackets w ',
havmg journals 2 3, the arms 1, having beal-
1ngs tor Smd ]011111&15 and the W&lp carrying

irame q ¢’ 7' t, achustable In said bmc]u.ets, all l
substantlally as set forth.

5. The combination of the brackets u 1/, the
rod n, connecting the same together, the 30111-
nals on the brackets the arms D" having
bearings for the Joulllals and the ‘wm p-carry-
ing frame qq¢ 7, deJﬂSi:&bl@ i said br qckets |
all substantially as set Torth.

6. The pivoted bmckets U, and the war p

carrying framegq ¢ ' {, the end rods, g ¢,.of
which are adapted to shde 1n the brackets, and
are provided with racks, in combination with |
the shatt w, having pinions v, adapted to the

- The combmmtlon of the qup carrying |
hame q g n ¢, with the strips 5 5, adapted to
the rod #/, and the clamps 6 6, substmntmlly

8. The combination of the - mme H, having

H, pwoted to said becumos and having de- ! the rods, "und ﬂeannn for connectmﬂ the rods,

Substantlally as set for th.
10. The within-described heddle- frame con-

| nection, the same consisting of the sleeve 12,

a device wher eby the said Slee_ve, 1S made con-

trollable by the thread of a serew-rod on which .

the sleeve can slide, the stem 14, coupling 15,

and swiveled hook 16, all being constr weted
substantially as sp ecified. |

- 11. The (301111)111%’01011 of a heddle - frame
holder with hooks #° and 2?, and mechanism
whereby the within-described oscillating mo-

tion is imparted to the said ]100];'3:, substan-

tially as set forth.

12. The 001111)111&131011 of a heddle - fmme
holder with hooks #° and 2%, and mechanism
by which the within-deser 1bed vertical recip-
rocation and horizontally-oscillating move-
ment is imparted to the hooks for Dperating
on the heddle-cords,substantially as described.

13. The combination of the hooks #* and a7,
and mechanism for iniparting the within-de-
seribed movements to the same, with the jaws
4 and 7%, and mechanism for actuating the jaws,
substantially as set forth.

14. The combmatlon of the hooks 2 &’ , and
Jaws j° and j%, with the finger j, and mechan-
ism for oper 1131110 the same, Subcat‘mtn]lv as
specified.

- Intestimony whereof Thave S1@ ned my name

_journals 2 and 3, with bearingsin one of which | to this specification in the presence of twosub-
the said Journal 2 can shde the bearing for | -
the other journal belno ELdJ ustftble substan
tially as set forth.

9. The combination of the threaded rods 9
and 10 of the heddle-supporting frame, hed-
dle- connectmus controlled by the thleads of |

sCr 1bl110 witn esses

LEWIS P. SHERMAN..;

Witnesses:
- SAMUEL B. BRACKETT,
CHARILES WALKER.
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