(No Model.) 3 Sheets—Sheet 1.

E. E. ORRELL. _
SEUTTLE BOX OPERATING DEVICE FOR LOOMS.

No. 410,850, Patented Sept. 10, 1389.

2
WITNESSES:

Ghar Hcdic

N PETERS, Phaio-Lithographer, Washington, D..G.




(No Model.) - 3 Sheets—Sheet 2.

E. E. ORRELL,

SHUTTLE BOX OPERATING DEVICE FOR LOOMS.
- No. 410,860, - Patented Sept. 10, 1889.

LA 51
YA ENF,;I
295 AN
8 .
S
A= A&

66 222531, SENEY/
| = & R _ 78 _{1

\ZIZE

- 0% 33 ! [ - !
p 7.5 8- 313__52...\:5&

ik
6 .z';:r. 9 .
8
EEANGY V74 J
J 2
| |
204
2 15 |
Z _. 12
'ij_'_ T2 T st |
13 7
) _
.
11 . .,
£V G
AN B2 |
— 16 g




{No Model.) - 3 Sheets—Sheet 8.

E. E. ORRELL. _
- ' SHUTTLE BOX OPERATING DEVICE FOR LOOMS,
No. 410,850, _ Patented Sept. 10, 1889.

23

29

25

_ /3./“
@)
| 25 <y
. |
W/ INESSES. , INVENTDOR:

Q/u-ahw«?,s




IC

20

30

35

40

5O

UNITED STATES

PATENT OFFICE.

EPHRAIM E. ORRELL, OF WARE, MASSACHUSETTS.
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SPECIFICATION forming part of Letters Patent No. 410,850, dated September 10,1889, |

~ Application filed July 16, 1888, Serial No, 280,005.

(No model.)

To all whom it may concermn:

Be 1t known - that I, EPHRAIM K. ORRT nLL,
residing at Ware, in the county of Hampshire
and State of Massachusetts, have invented
certain new and useful Improvements in
Shuttle-Box-Operating Devices for Looms, of
which the following is a full, clear, and exact
description, reference being had to the ac-
companying drawings, fmmlnﬂ‘ part of this
specification.

This invention relates to a device for oper-

ating the shuttle-boxes of looms in which

o00ds having different colors in their designs
are being woven, and 18 in part an improve-

‘ment on P&tent NO 357,499, 1ssued to me Keb-
raary 8, 1887. |

The obJect of the 11we11t1011 is to obtmn
positive action of the shuttle-boxes, so that
the box containing the shuttle carrying the
required thread will be at once and positively
moved in position to allow of the throwing of

the shuttle across the shed.

Inthe accompanying drawings, forming part.
of this specification, Ifigure 1 is a side eleva-
tion of theframe of a loom with my improved
device attached thereto. Iigs. 2, 3, 4, and &
are side views of portions of the device to
clearly show the successive positions of the
parts in operation. Kig. 6 1s a side view of
the box-operating dewee Fig. 71is a sectional
view taken on the line 7 7 of Fig. 6. Iig. 8
is a side view of part of the mtk -oper atinn
device, the front cam being shown 1n Sectlon
the section being taken on thelined 3 of I‘w"
9. Fig. 91is seetmnal view of part of the
1ack-0pel atm o device, the section being taken
on the line 9 9 of Fig. 8. TIfig. 10 1s a view of
the cam 25, showmw the grooves in the same.

In the accompanying drawin os, 1llustrating
my invention, like numbers of reference des-
ignate corr eslmndm parts throughout.

Referringto the drawings, 10 represents the
side frame of a loom; 11, a fmme-plece used
when the device is attached to the old form

of loom. In making the side frame 10 of a
loom to be provided with my attachment the

frame-piece 11 may be cast integral with the
side frame of the loom, and thelef()le form
part thereof.

The frame-piece 11 is provided with the

bearing-pin 12, having the head 13 and the

Sclew-threaded portion 14, “hlch pin is se-

| curely held in position on the frame-piece 11

by means of the nut 15. The frame- piece 11
is also provided with the two pins 16 and 17.

On the main driving-shaft 18 of the loom is
secured the gear 19, which intermeshes with
and drives the ogear 20, provided with the hub
21, having a nutb screw-threaded on the end
thGIGOf smd oear 20 being mounted on the
bearing-pin 12.

On the hub 21 of the gear 20 are ‘mounted
the two cams 22 and 23. These cams 22 and
23 are secured to the gear 20 or hub 21 by a
spline or otherwise, so as 1o revolve with the
gear in the direction indicated by the arrow
A'in Figs. 1 and 8. In the face of the re-
speetwe cams 22 and 23 are cut the grooves
or ways 24 and 25. The arms or levels 26
and 27 are respectively mounted on the pins
16 and 17, and are provided with the movable
bolts 28 and 29, located in and capable of be-
ing moved 1n the bosses 30 and 31, formed on
the inner faces of the arms 26 and 27 respect-
ively. To the said arms 206 and 97 are Plv-
oted the bell-cranks 32 and 33. One end of
each of the said bell-cranks is pivoted to the
movable bolts 28 and 29, while to the other

end of each of the bell-cranks are connected

the rods 34 and 35, which rods are operated by
the balls on the pattern-chain mechanism, so

as to be lifted, therebylifting the lower end of

the bell-crank and moving the upper end or
that connected with the bolt in toward the
frame of the loom. Xach of the bell-cranks
is provided with a spring 36 57, consisting of

a length of spring-wire one end of W]llCh 18 .
bent so as to enter a hole in the disk shown-
on the inner square end of the projecting"
fulerum pin or shaft on which the bell-crank -
The wire is wound once or
twice around the fulerum-pin and then pro-
jects upward, having the other end bent to

is journaled.

bear against the vertical arm of the bell-
crank. ‘The tension of these springs 1s regu-
lated by turning the shafts on which the
springs are wound with a wreach placed on
the projecting square ends shown in Fig. 3.
In the normal position the ends to thh the
rods 34 35 are attached will be depressed by
the springs 36 37, thereby keeping the bolts
28 29 shot into the oroove or way formed in
the outer cam 22,

It will be readily seen from FKig.

S of the
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. drawings, which shows a seetion of the cam
22 taken on the line § § of Iig. 9, that the
~grooves or ways 24 cut in said ecam 22 are
ciosed at one of their ends, and that the
-5 open ends lead into the groove 38, which is in
~the form of a complete circle.  In the cam 23

. groove or way 89 forming a complete circle,
~ which Is in the same position relative to the
center of the cam as the circular portions of |
- the ways 24 in the cam 22, and the grooves or
ways 29 are closed ways, their circular por-
tion coinciding with the circular groove 38 on
the eam 22 and their open ends leading into
135 the circular groove or way 39. The cam 23
- has the ways 25 leading out from the central
‘closed ways to the ecircular groove or way 39,
-as 1ndicated in IFig. § by the arrows B.
It will therefore be readily seen that the
-operation of this part of the device is as fol- |
~lows: Upon the lower end of the bell-erank |
32 being lifted by the rod 34 the upperend.of |
“the bell-crank, or that connected to and mov-
~ing the bolt 28; movably secured in the boss |
30 on the arm 26, will be moved in toward the:
~frame of the loom, carrying with it the bolt |

LD

the position of the grooves is reversed, the

28, the end of which will enter the way 25 in

~oeam 23, and as the cams are revolved in: the |
~direction indicated by arrow A the holt will
be caused to travel from the inner circle to |
- the outer one, or that designated 39, thereby -
~moving the free end of the pivoted arm 26 |
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away from the central line. To return the

arm to its normal position, the. ball :on: the
pattern-chain, which has lifted the rod 34 in |
‘the common and well-known manner, having |

passed, the spring 36, which was under ten-
sion, will at once depress the lower end of the
bell-crank 32, carrying with it the rod 34, and
willalso move the upper end of said bell-erank,
carrying the bolt 28 toward the outer cam 22.
T'he bolt 28 will enter the groove 24 and pass
therefrom into the ecircle 38, whereupon the
arm 26 will be returned to its normal position.

In the above deseription of the operation
only one lever, or that designated 26, and its
conneeting parts are deseribed as being oper-
ated. It is, however, evident that the lever
27 1s operated in precisely the same manner
as the lever 20, and therefore the description
of the operation of one will be sufficient for
both.

Near the line of movement of the shuttle-
boxesIsecure totheloom-frame 10 the bracket
40, which has journaled therein the sleeve 41,
provided on one end with the erank-arm 42.
To this sleeve 41 is secured the disk 43, pro-

vided with the gear 44, and on the erank-arm

42 18 Journaled the gear 45, carrying the arm
46, to whieh the crank-pin 47 is attached.

~Journaled on this eranl-arm 42 is the idle-

pinion or intermediate gear 48, which inter-
meshes with the gear 45 and the gear 49, se-
cured at one end of the shaft 50. The shaft
50 1s provided with the disk 51, having the
gear o2,

The stud-pins 66 and 67, supporting the two |

410,850

adjustment.

- Extending from the arm 53, which forms ,.
part of the bracket-piece 40, is the hearing-
pin 54, (shown in dotted lines in Fig. 7,) on |
which are loosely pivoted two arms 55, one

arms 95 are provided at their free ends with

~gears 45 and 48, pass through the slots 68
and 69, formed 1 the crank-arm 42, and by
‘reason of said slots the said gears 45 and 48
may be sultably adjusted. The cranlk-pin47. -
1s also supported in a slot 70, formed in the
arm 46, whereby said pin may also be given

75

for each of the disks 43 and 51. The said
the anti-friction rollers 56, the object of the
rollers heing to enter the depressions 57 in
thedisks4d3and 51, andthereby lock said disks

against jar or movement incidental to the
| running of the loom by reason of the foree-
~exerted on the arms 55 by the springs 58.

~T'he gears 44 and 52 are provided with the

operating - racks 59 and (0, respectively.

1These racks are held in position by means of -

| the lugs 61, east on the under side of the

sired position.

tion.

In Figs. 1 and 2 the device is shown in its
normal position—that is to say, when the free
ends of the arms 26 and 27 are the nearest: to-
gether and the shuttle-box C is in position to
receive or have the shuttle thrown therefron.
For the parts to obtain the position shown in
Fig. 5—that is, to lift the D hox into posi-
tion—the following operation is neecessary:
The proper ball arriving on the pattern-chain,
the rod 356 will be drawn up, thereby lifting
the lower end of the Dbell-crank 33 and mov-
ing the upper end in, and with it the bolt 29
out from the groove 38in the cam 22 and into

the groove 25 of the cam 23, whence the bolt

29 will travel out to the circular groove 39,
and with 1t the arm 27 will be moved into the
position shown in Ifig. 3. As the arm 27 is
connected to the rack 60 by means of the rod
64, the rack 60 will be moved in, causing the
gear o2 to revolve, and with it the shaft 50
and gear 49, and through the intermediate
pinion 48 the gear 45, thereby moving the
crank-pin 47 into the position shown in Fig.
5 and lfting the I) box into position by
means of the connecting-link 62 and rod 63.
1o obtain the position shown in Fig, 4—
that is, to lift the E box into the desired posi-
tion—the arms 26 and 27 being then in the
normal position shown in Figs. 1 and 2 and
the proper ball arriving on the pattern-chain,

9{:’ ) .
bracket 40. - The link 62 is connected at one
~end to the crank-pin 47 and at the otherend =
to the rod 63, secured to the bottomn of the =

-shuttle-boxes ¢, D, E, anda F. -~

By using the intermediate pinion 48, T am B
~enabled to positively move: the shuttle-box
mto the desirved position without any yank
“motion—that is, moving the boxesto ahigher
position and then dropping them tothe de-- ¢
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- Having thus deseribed the inventionandits -
object, T will now deseribe the operation of
the several devices composing my said inven-
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the rod 34 will be dmwﬁ up, thereby lifting
tlie lower end of the bell-crank 32, moving
the upper end in and with 1t the bolt 28 out

-~ from the groove 38 in the cam 22 and into the

10

oroove 29 of the cam 23, whence the bolt 28
W111 travel out into the circular groove 39, and
with it the arm 26 will be mov ed into the po-
sition shown in Fig. 4, and as the arm 26 1s
connected to the rack 59 by means of the rod
65 the rack 59 will be moved out, causing the
oear 44 to revolve, and with 1t the sleeve 41
‘md crank-arm 42, thereby moving the crank-
pin 47 into the 1:)051131011 shown in Fig. 4 and

lifting the E Dbox into position by means of
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the connecting-link 62 and rod 63.

To obtain the fourth and last position, or
that shown in Iig. 5, or the lifting of the I
bhox into position, the arms 26 and 27 being
then in the normal position shown in Figs. 1
and 2 and the proper balls arriving on ’rhe
pattern-chain, the rod 34 will be drawn up,
thereby 11ft1nn' the lower end of the bell-
crank 32, moving the upper end in and with
it the bolt 28 out from the groove 38 in the
cam 22 and into the groove 25 of the cam 23,
whence the bolt 28 will travel out into the cir-
cular groove 39, and with it the arm 26 will
be moved into the-position shown n Kig. 4,
and as the arm 20 is connected to the rack 59
by means of the rod 65 the rack 59 will be
moved out, causing the gear 44 to revolve, and
with it ‘rhe sleeve 41 &lld crank-arm 42, there-
by moving the erank-pin 47, and at the same
time the Tod 85 will be drawn up, thereby
lifting the lower end of the bell-crank 33 and
moving the upper end in and with 1t the bolt
29 out Trom the oroove 38 in the cam 22 and
into the groove ok of the cam 23, whence the
bolt 29 will travel out to the eireulal gTo0ve
39, and with 1t the arm 27 will be moved into
the position shown in Fig. 3, and as the arm
27 is connected 1o the rack 60 by means of
the rod 64 the rack 60 will be moved in, caus-
ing the gear 52 to revolve, and with 1t the

sha,ft 50 and ogear 49, and through the inter-

mediate pinion 48 the gear 45, theleby Mov-
ing the crank-pin 47 into its hlﬂhest position,
:.-111(‘1 with it the box F by means of the con-
necting-link 62 and rod 65.

To smlpllfy and malke the description more
clear, 1 have described the last operation as
ocurring in two steps, whereas in point of
fact, as the two balls on the pattern-chain ar-
rive at the same moment, the two arms 26 and
27 and their connecting parts are all moved
at the same time.

In order to overcome the effect of any in-

-equalities which may oceur in the casting of

the boxes, whereby the distance might vary

from one box to another, and to enable us to

present accurately all the series of four boxes
at a level with the shuttle-race, according to

‘the demands of the pattern being woven, I

adopt the following method of ad]ustment

If the distance from the bottom of the C box
to the bottom of the D box is found to be by
actual measurement two inches, it 18 only

necessary to place the crank-pin 47 and the
stud-pin 66 for gear 45 one inch from center
to center. 'This also serves for movement

{ from E box to F box. If there 1s any varia-

tion, it must be divided. 'The adjustment for
the distance from the bottom of the box D to

“the bottom of the box K is made with refer-

ence to the center of the shaft 50. If by
actual measurement the distance is two and
one-eighth inches, then the distance from the

center of the crank- -pin 47 to the center of

the shaft 50 when the cmnk-pm is in the po-
sition shown in Fig. 8 orin F1g.4 must be one
and one-sixteehth inch. To adjust the in-
termediate gear 48 and gear 49 so as to prop-
erly mesh with the gear 45, it will be neces-
sary only to loosen the nut of the stud-pin
66 and move the stud-pin, and with it the
gear 45, so that the distance from the center
of the crank-pin 47 when in its upper posi-
tion to the center of the shaft 50 will be one
and one-sixteenth inch, at which point the
stud-pin 66 will be secured by tightening the
nut, and to move said gear 48 down the slot
69 until it meshes properly with gear 45, and
then secure the same.

It is obvious that any desired box may be
called into action whenever desired by the
proper arrangement of the pattern-chain.

Various modifications may be made in the
construction of the devices herein shown and
desceribed without departing from the %1’)11113
of my invention. -

Having thus deseribed my invention, I claim
as new and desire to secure bv Lettels Pat-
ent—

1. In combination,the driven gear pr owded
with the hub, the {WO0 cams mounted upon
said hub, the pivoted arms or levers pro-
vided with movable bolts, and the bell-cranks
for moving the bolts out of connection with
one cam fmd into connection with the other
cam, substantially as and for the purpose
herein shown and described.’

2. In a shuttie-box-lifting device, the arms
or levers provided with the bolts, the cams,
and the bell-cranks for operating the said
bolts, in combination with the racks, the shaft
having the disk provided with the gear
mounted at one end and the gear mounted

| on the other end of said shaft and operating

the gear carrying the arm provided with the
crank-pin through the intermediate gear, the
crank-arm, the gear, the crank-pin, and the
111te~1med1&te gear or pinion, the sald crank-
arm being ]_f)I'OVlded witha sleeve upon which
18 mounted the disk provided with a gear,
the shuttle-boxes, and connections from the
crank-pin to the shuttle-boxes, &ubsiantmlly
as described.

3. In a shuttle-box-lifting device, the com-
bination, with the arms 26 and 27, provided
with the bolts 28 29, the cams 22 and 23, pro-
vided with the ways 24 38 39 25, and the bell-
cranks 32 33, connected with the bolts 28 29
and operated by the pattern-chain through
the rods 34 35, of the racks 59 60, the crank
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cranks 52 33, having the springs 30

46, (and the gears 45, 48, 49, 52, and 44, the |

511:’1;& 50, the Slecve 11, ‘uhe arm 42, and the
pin 66,) the shuttle- boxe&, and conncctions
from the crank-pin 47 to the shuttle-boxes,
as deseribed.

4. In combination, the racks 59 60, the
shatt 50, the gear 52, the gear 45, hm'mﬂ the
crank-pin 47, the 111ter*medmte gear 16 the
ocar 49, and the crank-arm 42, prowded witl
the gear 44, the shuttle-Dboxes, and connee-
tions from crank- -pin 47 to the shuttle-boxes,
substantially as described.

5. In a shuttleﬂbo,ﬁfhftlng device, the arms
or levers 20 27, pivoted to the’frmne-piece and
provided with the bolts 28 29 and t'he bell-
37, for
holding one ATI of each of said bell- 01.511111*%
depr e%ed the said bell-cranks being pivoted
on sald arms and connected to and O]Jemtmﬂ
the bolts 28 29, in combination with the racks
59 60, the %halt 00, the disk &1, having the
deplesmonb o7 and the gear 52, the gear 4.5,
having the arm 46, ecarrying the C]:{Ln]w-pm 47,
attﬂched therelo, the 111termedmte gear éb
the gear 49, the crank-arm 42, jl*ovlded with
the Sleeve —Ll having the disk 43, provided

with the depr essions 57, and the gear 44,
mounted on said disk, and the pwoted ArIS |
99, carrying the rolls 56 and provided with
the esprings 53, for holding said rolls in contact
with the said disks 43 and 51, the shuttle-
“boxes, and connections from er ank- -pin 47 to
the shuttle-boxes, substantially as described.

410,850

6. In a shuttle-box-lifting device, the com-

bination, with the shuttle-boxes and connec-

tions to the pin 47, the sleeve 41, and arm 42,
the racks 59 and 60:, and the gears 44 and 52

35

of the shaft 50, provided wuh the gear 49, the

intermediate gear 48, the stud-pin 67, the
cear 45, connected to and adjustable Wl.th the
crank -:I:G, the crank 40, the crank-pin 47, and
the stud-pin 66, constructed to adjust the
throw of the crank to the shuttle - boxes, as
deseribed.

7. In a shuttle - box-operating device for
drop-box looms, the combination, with the
two racks for operating the dr op-box mech-
anism, of the shipper meehanism consisting
of 111@ bell-crank levers 82 33, the cams 22 2,3
Lh(f- holts 28 2Y,andthe arms 26 27, as descr Jbed

3. A device for controlling the drop-hoxes
of a loom, consisting of the bdl»crmlk levers
52 33, operated fmm the pattern-chain, the
cams 22 23, and the bolts 28 29, the arms 206
and 27,the racks 59 and 60, the cranks 42 and
46, the mechanism intermediate the racks and

‘the cranks, and the connection between the

crank 46 and the drop-boxes, as deseribed.
In witness whereof I have hereunto set my
hand. |

KPHRAIM E. ORRELT.
Withesses:

BEXNJ. GRIDLEY,

WM. I3, DIXoxN.
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