No. 708,951,
| E. H. BALLOU.

LENO LOOM.
{Application filed May 27, 1901.»
(No Model.)

Patented Sept. 9, 1902.

7 Sheetrs-Sheet i

RN °§
I T
o
- lo& ;_ ' T
X % el
< : L/Q
@, \o ) @ -
@ Zml §
- I g '
N | -
: “». S > LIS
4 é K
: 3 \\.e ° .
=iy s
S g o ET
‘ = L . -.:5
- :
“)L \\L\ ~:§: < hadl| I & §T
WP B | . N ey
' N ©®
“) M\‘ “jg S N N3 N
NS ' f T 'g o N
h BN E ”'I' S > Us
X D % C
2 \ITA © \E NU
2 A S
¥ [¢) IS T
o R ‘l‘
N l
> D I
sl \ -
WITNESSES! INVENTOR.

losg) Gavecane B

Aot g Zi

THE NORRIS PETERS €O., PROTO-LITHO., WASHINGTON, D. €.

7 ,
S Sehed W e
z %L{o{

ATTY,




No. 708,95, ’ Patented Sept. 9, 1902.
© E. H. BALLOU.
LENO LOOM.

(Application filed May 27, 1901.} .
(No Model) . ) 7 Sheets—Sheet 2.

Al

M

‘ °f~‘,~‘_ T

P

] !
o
\

INVENTOR:

Pz By & (/‘4"%4:TTY



Patented Sept. 9, 1902.

No. 708,951, :
: E.-H. BALLOU.
LENO LOOM.
(Application filed May 27, 1901.)
(No Medel.) ' : 7 Sheets—Sheet ‘3.

=L
o X
= Sg 6'5
é % il a2
X [/ bam
2 /12
Q
0
&2 5 Z=1-C
& : a.|= A
= ) J‘z/’ 3 Ll
- = QS' =— I’y
|y et
"_1_13.5.
WJTNES‘SESS INVENTOR
A f e Br of Sedeglitd

THE NORRIS FETERS, CO:, PHOTO.LITHO, WASHINGTON, O. €+



- No. 708,951 ‘ ~ Patented Sept. 9, 1902

E. H. BALLOU.
LENGC LOOM.
. (Application filed May 27, 1901,)
(No Model.) , ' 7 Sheets—Sheet 4.
i 3/,[ )( 5 ——>
€N e I

X J ,
LJ//f /(Lj uE
-{/ 7! -' /D/‘?l




~'No. 708,951, Patented Sept. 9, 1902.
E. H. BALLOU.

LENC LOOM.
(Application filed May 27, 1801.)

(No Model.) ) ‘ 7 Sheets—Sheet 5.

[’I_E.E .

U

Lo A
07 ! ?
o8 f724

R—F
3N
R ITE..E!.
, =0,
WITNESEEEZ - . INVENTOR:
: - | L S Selirlfeell
/W%%w By ATTY.

THE NORRIS PETERS CO.. PHOTO-LITHO.; WASHINGTON, D, €.



No. 708,951 Patented Sept. 9, 1902

E. H. BALLOU.
LENO LOOM.

{(Application filed May 27, 1901.)

(No Mod’el..)

- 7 Sheets»—‘gheet‘ 6.

BN 5

g v
Tee T/

'g-

ek - ot 1
- - a -
. - * - o~ . - e o o . —
PREENENE DR ) 3\ - -

=B
1
‘ 7 :

29 0609 [ : |
va S o o |
f/,q;-’/f-‘?/‘};:?,;?z_?//i‘{/ ‘ . )r’

WNNINZ N e £ ! | ¥
g NS . | T O v
00100 0 0 SN At I }
V FARRR RRAR L - : r{ -Y)b J Y
1 - | 'I‘A:- A-‘{ :.- >:I-
s e / . ! 13
. { -
I A - ‘ »
. S . | 1.t : T
WITNESSE S PE'H' | ;‘ INVENTOR:

Haris | Gorovne ' | &Mmfmfl
7(//”7 . R E]Yf/J&Waa :

ATTY.

THE HORRIS PETERS €O., PHOTO-LTHO., WASHINGTON, b, ¢,



No. 708,851, Patented Sept. 9, 1902. -

E. H. BALLGU.

LENO LGOM.
(Application filed May 27, 1801.) .
{No Model.) : ’ 7 Sheets—Sheet 7.

\ ML J

N

AR R
2
2 % ) 1A

||||||||

:::E:F ! i
HHH "m“ |

WITNESSES". INVENTOR.
%A?/“/ . %WM | 5@7’%& Wﬁa&é—w
7 ‘ 7

il B oy ofdgls



IO

I35

20

25

30

35

40

45

50

UNITED STATES

PATENT OFFICE.

EUGENE H. BALLOU, OF PAWTUCKET, RHODE ISLAND.

LENO-LOOM.

SPECIFICATION forming part of Letters Patent No. 708,951, dated September 9, 1902.
Application filed May 27,1901, Serial No. 62,152, (No model.)

Yo all whom it may concern.:

Be it known that I, EUGENE H. BALLOU, a
citizen of the United States, residing at Paw-
tucket, in the State of Rhode Island, have
invented a new and useful Improvement in
Leno-Tiooms, of which the following is aspeci-
fication. ‘

Heretofore in leno-weaving the warp-
threads to be crossed have been made to pass
through a single dent in the reed and the
crossing effected by means of doup and stand-
ard harnesses located back of the reed; but
in carrying out my invention the warp-
threads to be crossed are passed through sev-
eral of the dents of the reed, and the cross-
ing of the threads is effected by means of
doup and standard harnesses located in front
of the reed; and my invention counsists in the
employment of a doup and standard harness
in front of an independent reed which is de-
tachable from the lay, also in means for pre-
venting the stopping of the loom by the action
of the weft-fork when the loom is making the
blank picks required for the proper weaving
of the fabric, and also in improved details of
construction, as hereinafter set forth.

In the accompanying drawings, Figure 1
represents the front elevation of a loom pro-
vided with my improvement. Fig. 2 repre-
sents an end view of the same. Fig. 3 rep-
resents a vertical section taken in the line
3 3 of Fig. 1. Fig. 4 represents an enlarged
detail view showing a front view of the doups
when the loom is making the plain weave.
Fig. 5 represents a section taken in the line
5 5 of Fig. 4, showing an edge view of the
doups. Fig. 6 represents a detail view show-
ing the protector-arm for preventing the stop-
page of the loom when making the required
blank picks. Fig. 7 represents a side view
of the standard harness. Fig. 8 represents a
transverse section of the drop-boxof the loom.
Fig. 9 represents an axial section taken in
the line 9 9 of Fig. 1 to show the construc-
tion of the pulleys for operating the doup and
standard harnesses. Fig. 10 represents a de-
tail front view.showing the doups when they
aredrawn up for making the required turn of
the leno warp-threads. ~Fig. 11 represents a
detail front view showing the doups when the
turn of the warp-threads has been made.
Fig. 12 represents a section taken in the line

12 12 of Fig. 10 showing the reed-beam in
locked engagement with the lay-beam. Fig.
13 represents a section taken in the line 13
13 of Fig. 11, showing the reed-beam un-
lockeéd from the-lay-beam. Fig. 14 repre-
sents an enlarged view of metallic loops
whieh form the bight of the doup. Fig. 15
represents an enlarged view of the eye por-
tion of one of the heddles of the standard
harness and the bight of the soft portion.
Fig. 16 represents a section showing the reed
and the c¢onnected standard and doup har-
nesses when disengaged from the lay-beam.
Fig. 17 represents the warp-thread crossing
of the leno fabric.

In the drawings, A represents the franie of
the loom; B, the lay; C, the shuttle-race; D,
a single shuttle-box at one end of the loom;
E, a drop shuttle-box of four box members at
the opposite end of the loom; F, the reed; G,
the crank-shaft; H, the pitinan connecting
the erank-shaft with the lay; I, the standard
harness; J, the doup-harness, and KX K the
weaving-harnesses, which latter are operated,
asnsual,from thedobby I.. Thereed F is made
separable from the lay and supported for op-
eration by means of the swords O O,which are
pivoted upon the pivot-rod N of the lay, the
said swords being actuated backwardly from
contact with the lay-beam by means of the tor-
sion-springs b D, held upon the pivot-rod, the
backward movement of the said swords be-
ing checked by means of the flat buffer-
springs ¢ ¢, attached to the tie-beam dof the
frame A.  The reed F is held between the
reed-beam' M and the top rail M', and in
front of the reed-beam and moving in suit-
able guideways e e, formed at theinner sides
of the swords OO, is placed the standard
harness'I, and in front of the standard har-
ness is placed the doup-harness J, also mov-
ing in the gnideways ¢ e, formed in the said
swords. The doup and standard harnesses
are hell at their elevated positions, as shown
in Figs. 4 and 16, by means of the spiral
springs a ¢, to which are attached the cords
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o ab, passing over the sheaves a! o, which .

are held by the brackets f f, attached to the
inner sides of the said swords O O, the said
cords then passing downward to their points
of attachment to the rods g g ¢ ¢, which
rods serve to support the doup and standard
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harnesses by contact with the lower edges of
the harness-frames, the said rods being held
and guided by means of snitable perforations
made in the ears v v of the bracket f, through
which the said rods pass and serve to impart
upward movementto the said harnesses. The
required downward movement of the doup

.and standard harnesses is imparted by means

of the straps h A/, which are connected with
the lower shafts of the said harnesses by
means of the wire connections 7 and 4" and
attached to the sheaves j ', respectively. The
sheave j* is connected with the sheave j and
the sheave j° with. the sheave j', as .shown in
Fig. 9, and from the said sheaves 42 /% connec-
tion is made to the operating-levers n n' of
the dobby L by means of flexible connection
k k', which pass over the sheaves ! I' and m
m' to the said dobby-levers. The reed F is
secured to the lay to beat up the weft by
means of the sliding catch-bolt 0, (shown iu
Figs. 10 and 13,) secured to the back of the
reed-beam M by means of the screws o' 0’ and
the slots 0® 0%, the said catch-bolt being actu-
ated in a forward direction for engagement
with the perforations o® in the catch-plate o,
attached to the lay-beam o° by means of the
spring oS, the said catch-bolt being actuated
for release from engagement with the said
catch-plate by means of the cam projections
o', attached to the inner edge of the end bars
of the standard harness, as shown in Fig. 7,
whereby upon the downward movement of
the said harness the reed will be released
from the lay, the inclined end ¢® of the said
cam projection engaging with the stud o° of
the cateh-bolt to cause the disengagement, as
shown in Fig. 13. The upper portion w of
the heddles of the standard harness I is made
of wire, with the syes p p' formed by twist-
ing the wire loop, as shown in Fig. 15, and in
order to prevent injurious action upon the
weft-threads at the beat-up of the lay I make
the lower portion w’ of the heddle of soft cord,
by means of which such injurious action will
be prevented, and in order to prevent the in-
jurious wear of the doup, which in its move-
ment back and forth with the lay is in frie-
tional engagement with the inclosed warp-
threads, the holding-loop g is preferably made
of metal and provided at its ends with eyes
Q' ¢, to which the doup-harness cords ¢° ¢ are

_attached, one of the said cords being mude to

pass through the eye p and the other through
the eye p’ of the standard heddle, as shown in
Figs.4and 5. Inoperating the loom itisnec-
essary to make blank picks or picks in which
the shuttle is not. driven across the shuttle-

" race, and in this case it is necessary to provide

6o

means for preventing the engagement of the
weft-fork » with the stop mechanism, and for
this purpose I attach the arm #' rigidly to the
shuttle-binder *and connect the bent lever 7
to the back of the sword of the lay by means
of the bracket %, the lower arm #° of the said
bent lever 73 extending parallel with the grid
76 for the weft-fork, the upwardly-extending
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arm of the bent lever 7° being made to pass
loosely through a perforation made in the end
of the arm 7' of the shuttle-binder, the said
arm 7' and bent lever r* being so arranged
that when the shuttle is absent from the shut-
tle-box D at the beat of the lay the guard-
arm 7° will liein close proximity to the back of
the grid +5, as shown in Fig. 16, and engage
with the weft-fork to prevent the action of the
stop mechanism; but when the shuttle R is
in the shuttle-box D the outward movement
of the shuttle-binder will ecause the outward
movement of the guard-arm »° away from the

grid, thus allowing the weft-fork to act upon.

the weft-thread, so as to stop the loom when-
ever the thread is missing. To the hand-rail
S of the lay is attached the protector-rod s,
which serves to hold the several doups of the
doup-harness out-of the path of the flying
shuttle.. Upon the cam-shaft G'is placed the
cam G? which engages with the roller s' upon
the upper end of the arm s* secured to the
rock-shaft s% held in the bearing-brackets s
5%, and to the opposite ends of the shaft s®are
secured the arms s° %, from which connection
is made with the shuttle guide-bar s® by
means of the connecting-rods s’ §7, the pins s
of the shuttle gnide-bar being projected up-
ward with the shed to form a guide for the
shuttle when the reed and the connected doup
and standard harnesses are disengaged from
the lay-beam and to protect the harnesses
from the action of the shuttle when they are
connected to the lay. The loom is provided
at one end with a single shuttle-box D and at
the opposite end with the drop shuttle-box E,
which is shown as provided with four mem-
bers ¢’ £* 2 !, of which the box #* is a blank
into-which the shuttle does not pass, the said
box being provided with a projection #*, whieh
represents a deflected shuttle-binder, in order
that when the blank box #*is brought in line
with the shuttle-race to make the required
blank picks of the loom in which the shuttle
does not pass through the shed the protector
or stop-rod ¢ of the loom will not be operated.
The lower box #* is adapted for a shuttle car-
rying colored filling for weaving eross stripes
or checks, and when this shuttle is not em-
ployed the proper arrangement of rollers /'
u? v upon the pattern-chain T for operating
the drop shuttle-box is shown in Fig. 2, the
upper box ¢ being in this case adapted for a
shuattle R, which carries the ground filling,
while the box # is adapted for a shuttle R/,
carrying the coarse filling-thread required for
binding the several warp-threads which are
turned by the action of the doups. The mech-
anism for raising and lowering the drop shut-
tle-box is the same as that in common use,
and therefore does not need particular de-
seription.

In the operation of the loom the doups are
always down, as shown in Fig. 4, when mak-
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ing the plain weave, and when making the .

cross-weave the doup-harness J is raised and
carries the doups into the eyes p p’ of the
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standard heddlésw,; asshown in Fig. 10. - The
doup and standard harnesses then both go
down together.to make the cross; as shown
in Fig. 11, and at the same time the reed-
beain M becomes unlocked from the lay-beam
by the engagement of the cam projections o7,
attached to the inner edge of the end hars of
the standard harness I with the stnds o of
the eateh-bolts 0, and then the connected reed
and the doup and standard harnesses are car-
ried back to their rearward position, as shown
in Fig. 16, by the action of the torsion-springs

“ bb. Thenthe drop shuttle-box is to be raised,
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so as to bring the blank member # of the
shuttle-box in line with the shuttle- race,
the ground-filling shuttle being then in the
upper box ¥, as shown in Fig. 8. Then two
blank picks are to be made by the loom, the
doup and standard harnesses I and J being
lowered by the action of the:dobby L during
the time of making the second blank pick to
cause the release of the reed and the connect-

. ed doup and standard harnesses from the lay,

and then the drop shuttle-box is to be still
further raised, 0,48 to bring the hox #*in line
with the shuttle-race and two picks of the
loom made with the coarse filling-thread shut-
tle R’. Then the drop-box is to be lowered to
again bring the blank shuttle-box member H?
in line with the shuttle-race. and two blank
picks made as. before, the doup and standard
harnesses I and .J being then raised by the
action of the dobby L during the time of mak-
ing of the second blank pick to cause the en-
gagement of the reed and the connected doup
and standard harnesses with the lay, the
yielding movement of the buffer-springscec
upon-the impact of the swords O O therewith
serving to allow sufficient time for the proper
engagement of the cateh-bolt o with the cateh-
plate o', whereby the reed and the doup and
standard harnesses will be locked tothe lay
for continued action therewith. Then the

~ drop shuttle-box is to be lowered, so as to
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bring the upper box ¢’ in line with the shut-
tle-race, as shown in Fig, 11, and thereafter
the plain weaving resumed with the ground-
filling shattle R, and this operation repeated
will result in the production of a fabric such
as is represented in Fig. 17, the threads after
passing through the dents of the reed being
grouped together in the doups and crossed in
the weaving. The warp-threads «, which are
erossed by action of the doup and standard
harnesses, are spooled upon the beam Q, and
the warp - threads which pass through the
doups pass from the beam Q over the rod «'
and - around the .rod #?% the said rods being
held together by opposite arms z?® 2* to form
a pendent frame, which is pivoted in the

Jbearing-brackets x* 2, the said frame being

provided with the projecting arm «°, from

which connection is made downwardly to the

spring «® and upwardly to one of the levers
of the dobby by means of the cord 7, whereby
when - the threads in the doups are being
crossed over the other threads the doup-

3

threads may be properly slackened by theac-
tion of the dobby, while their weaving ten-
sion will be preserved by the action of the
spring. .

It is evident that my improvement may be
adapted to a pick and pick-loom, and in that
case it will not be necessary to make two
blank picks, a single blauk-pick being suffi-
cient, for the proper weaving of the fabrie,
the said blank pick serving to provide room
for beating up the cross of the leno warp-
threads without causing the distortion of the
fabrie. ‘

I claim as my invention—

1. In a leno-loom, the combination of the
lay, with a reed detachable from the lay, and
doup and standard harnesses held for oper-
ative movement in front of the reed, and
means for imparting such movement.

2. In a leno-loom, the combination of the
lay, with a reed detachable from the lay, and
doup and standard harnesses, arranged for
operation in front of the reed, and means for
locking the combined reed and doup and
standard harnesses to the lay, and for disen-
gaging the same. '

3. In a leno-loom, the combination of the
lay, with a reed detachable from the lay, and
doupand standard harnessesarranged for op-
eration in front of the reed, means for lock-
ing the combined reed and doup and stand-
ard harnesses to the lay, and for disengaging
the same, and the metallic loops by means of
which the doups of the doup-harness are
adapted to resist the wear caused by the for-

ward and backward movement of the-doup-

harness with the lay.

4. In a leno-loom, the combination of the
lay, with a reed detachable from thelay, and
doup and standard harnesses, arranged for
operation in front of the reed, and -adapted
to swing back and forth with the lay, means
for locking the combined reed, and doup and
standard harnesses to the lay, and for disen-
gaging the same, and the soft lower portion
of the standard-harness heddles, whereby the
heddles are made adapted for beating upthe
weft in front of the reed.

5.:In a leno-loom, the combination of the
lay, with a reed detachable from the lay, and
doup and standard harnesses arranged for op-
ération in front of the reed, means for lock-
ing the combined reed, and doup and stand-
ard harnesses to the lay, and for disengaging
the same, and the spring-buffers limiting the
backward movement of the reed and the doup
and standard harnesses.

6. In a leno-loom, the combination of the
lay, with a reed detachable from the lay, and
doup and standard harnesses arranged for-op-
eration in front of the reed, means for lock-
ing the combined reed, and doup and stand-
ard harnesses to the lay, and for disengaging
the same, the shuttle gnide-bar having guide-
pins attached thereto, and means for raising
the pins of the shuttle guide-bar into the shed.

7. In a leno-loom, the ecombination of the
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lay, and a drop shuttle-box provided with a
box for holding a ground-filling shuttle, and
a box for holding a shuttle.which carries the
binding-thread for securing the crossed warp-
threads, and means attached to the drop
shuttle-box to provide for the normal actua-
tion of the lay upon the protector-rod, when
the shuttle is not thrown through the shed at
the crossing of the grouped warp-threads.

8. In a leno-loom, the combination of the
lay, and a drop shuttle-box provided with a
box for holding a ground-filling shuttle, a box
for holding a shuttle carrying the binding-
thread for the crossed warp-threads, and a
blank shuttle-box member provided with a
projection representing a deflected shuttle-
binder.

9. In aleno-loom, the combination of a drop
shuttle-box provided with a box for holding
the ground-filling shuttle, a box for holding
the shuttle carrying the binding-thread for
the crossed warp-threads, a blank shuttle-
box, and a projection which represents a de-
flected shuttle-binder,with theshuttle-binder
of the shuttle-box at the opposite end of the
lay, the weft-fork, the grid and the guard-
arm, arranged back of the grid, and connect-
ed Wlth the shuattle-binder.

10. In a leno-loom, the combination of the
reed, and the standard and doup harnesses
held for operation in front of the reed, with

708,951

the lay, and the doup-protecting rod attached
to the lay to prevent the engagement of the
doups with the flying shuttle.

11. In a leno-loom, the combination of the
reed, and the standard and doup harnesses
held for operation in front of the reed, with
the lay, the shuttle guide-bar provided with
the guide-pins, and means for raising the
pins into the shed at each backward move-
ment of the lay.

12. In a leno-loom, the combination of the
reed, and the standard and doup harnesses
held for operation in front of the reed, with
the lay, the doup-protecting rod, attached to
the lay to prevent the engagement of the
doups with the flying shuttle, the shuttle
guide-bar provided with the guide-pins, and
means for raising the pins into the shed at
each backward movement of the lay.

13. In a leno-loom, the combination of the
reed for beating up the weft, the doup and
standard harnesses arranged in front of the
reed forcrossing action upon groupsof threads
in front of the reed, and means for imparting
movement to the doup and standard har-
nesses to effect the required crossing of the
groups of threads.

EUGENE II. BALLOU.

Witnesses:

SOCRATES SCHOLFIELD,
JOHN ‘W ALKER.
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