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UNITED STATES

PAaTENT OFFICE.

ARTHUR S. COWAN AND BENJAMIN F. McGUINESS, OF WORCESTER, MAS-
SACIIUSETTS, ASSIGNORS TO CROMPTON & KNOWLES LOOM WORKS, OF
WORCESTER, MASSACHUSETTS, A CORPOQRATION OF MASSACHUSETTS.

MULTIPLIER MECHANISM FOR LOOMS.

SPECIFICATION forming part of Letters Patent No. 698,821, dated April 29, 1902.
Application filed November 7, 1901, Serial No. 81,469, (No model.)

To all whom ot Maly CONCEriv: |
Be it known that we, ARTHUR S. COWAN
and BENJAMIN F. MCGUINESS, citizens of the
United States, residing at Worcester, in the
s county of Worcester and State of Massachu-
setts, have jointly invented certain new and
useful Improvements in Multiplier Mechan-
ism for Looms, of which the following 18 a
specification.

1o OQur invention relates to looms, and par-

ticularly to the pattern chain mechanism ot
that class of looms in which in connection

with the box-pattern chain mechanism an aux-

iliary or multiplier-pattern chain mechanism

15 is used by means of which certaln bars of the h _ |
| with, sufficient to illustrate the nature of our

box-pattern chain are repeated as desired.
This class of looms is now well known, and
we refer to United States Letters Patent No.
413,369, of October 22,1889, and No. 617,290,

20 of January 3, 1899, as showing and describ-

ing the pattern chain mechanisms above re-
ferred to.

The object of our invention is to provide
in the class of looms above referred to an ad-

25 ditional multiplier-pattern chain mechanism

combined with the ordinary box-pattern chain
mechanism and the ordinary multiplier-pat-

tern chain meechanism shown and described

 in the patents above mentioned and by means

30 of which a shorter box-pattern chain can be
used than when only one multiplier-pattern

chain mechanism 1s used. | -
In our improvements we combine with the
ordinary box-pattern chain-cylinder and the

25 ordinary multiplier-pattern chain-cylinder a

second multiplier-pattern chain-eylinder on
the same shaft with said two first-mentioned
cylinders and provide means for controlling
the operation of the box-pattern chain-cylin-
4o der from either multiplier-pattern chain and
the operation of either multiplier - pattern
chain from the pattern-chain on the box-pat-
tern chain-cylinder.

-

In our improvements we preferably employ

45 a sliding key moving in a keyway in a shait
driven by pin-wheel and star-wheel mechan-
ism. Said key serves to connect with said
shaft to revolve therewith one of the two mul-
tiplier-pattern chain-cylindersloosely mount-

| ed on said shaft, according as the key is in

engagement with one or the other of said eyl-

inders. The movement of the key above re-

ferred to is automatically controlled by an
indicator-lever extending over the pattern-
surface on the box-pattern chain-cylinder and
connections from said lever to said key, as
will be hereinafter described. |

~ Qur invention consists in certain novel fea-
tures of construction of our improvements, as
will be hereinafter deseribed.

We have shown in the drawings a portion
of the mechanisms shown in Figures 1 and
1* of the Patent No. 617,290, above referred
to, with our improvements combined there-

improvements and enable those skilled in the

art to which our invention belongs to under-

stand the construction and operation thereof.
Referring to the drawings, Fig.1 is a plan

view of the pattern mechanisms and other
| parts, corresponding to Fig. 1 of salid Patent

No. 617,290, with our improvements applied
thereto. - Fig. 2 is a sectional side elevation
of the parts shown in Fig. 1, taken at a point
indicated by line 2 2, Fig. 1, looking in the
direction of arrow a, same figure. Fig.31s a
sectional side elevation of some of the parts
of the pattern mechanism shown in Fig. 2,

showing a modified construction and another
‘means. for operating the multiplier-pattern

chain -cylinders by indicating with indica-
tions or pattern-surfaces of different sizes un-
der the same lever. Fig. 4 corresponds to
Fig. 3, but shows a different position of some
of the parts. Fig. 5 corresponds to Figs. 3
and 4, but shows a still different position of
some of the parts; and Fig. 6 is a sectional

detail through one of the multiplier-pattern

chain-cylinders, taken at a pointindicated by
line 6 6, Fig. 1, looking in the direction: of
arrow ¢, same figure.. '

Inthe accompanying drawings, 1 isa frame

which has bearings for the shafts of the pat-

tern chain mechanisms.

9 ig a driven shaft shown broken off at one
end and which may be operated at the proper
time in any ordinary and well-known way—

| for example, as shown in Patent No. 617,290
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- pattern-chain made up of bars, ca,lrymfr-lolls, -

links in the usual way.
ond multiplier-pattern chain-cylinder 15 is

o

above referred to.
2 18 fast a gear 3, which engages a gear 4, fast
on a shaft 5. The shaft 5 has a hand-wheel
6 fast thereon to turn the same as desired.
On the shaft 5 is fast a sleeve 7, having in
thisinstance a spline or key 7' thereon. T'wo
pin-wheels 8 and 9, each having an annular

groove in its hub and one pin, are mounted

on thesleeve 7 and arecaused to revolve with
sald sleeve and the shaft 5 by means of the
spline 7', extending into grooves in the hubs
of the pm—wheels 8 and 9 and to be moved in
the direction of the length of the shaft 5 in
the manner to be heremaftex described. A
third shaft 10, parallel with the shafts 2 and

5, is mounted to turn in bearings in the frame :

1. On one end of the shaft 10 is loosely
mounted a box-pattern chain-eylinder 11,
which has a hub on one end which extends
through the bearing in the frame 1 and has
fast thereon the hub 12’ of the star-wheel 12,
which 18 operated by the pin-wheel § to turn
the pattern chain-cylinder11. A secondstar-
wheel 13 has a hub 13, which is fast on the
shaft 10, and said star- “wheel 13 is opemted
by the pm—-wheel 9.

On the shait 10 is loosely mounted the hub
14" of the multiplier-pattern chain-cylinder
14, carrying a pattern chain made up of bars
carrying rolls and tubes and connected by
The hub 15 of a sec-

also loosely mounted on the shaft 10 and car-
ries a pattern chain made up of bars carry-
ing rolls and tubes and connecled by links
in the usual way. In this instance only one
bar 16 is shown on each cylinder 14 and 15,
with a roll 17 thereon. (See IFigs. 1 and 2 )

‘Ahub18, having an annular groove 18’ there-

in, wta,tes with the shaft 10 throuﬂrh a slid-
ing key 19, fast to the hub 18 and-moving in
a keyway in the shaft 10. The extreme in-
ner end 19’ of the key 19 hasan outward pro-
jection thereon which extends through and
engages one of a series of open-end slots 20

in the hubs 14’ and 15’ of the cylinders 14 and

15, as shown in FKigs. 1, 2, and 6.

There are the same number of slots 20 in
each hub 14’ and 15’ of the cylinders 14 and
15 as there are depressions in the heads or
ends of the cylinders, as shown in Fig. 6, so
that each cylinder 14 and 15, rotating inde-
pendently of the other, is stopped in such a
position that the open-end slots 20 of one cyl-
inder-hub are in exact alinement with the
open-end slots of the other eylinder-hub, as
shown. DBy this construction there is a free
passage from one hab to the other through
the slots 20 for the passage of the key 19 a,nd
projection 19’ thereon as mll be hereinafter

“deseribed.

- The box-patiern cham eyllndel 11 carries a

and tubes and connected by links in the usual
way. Two bars 21, with tubes 22" and rolls
22 on one of the bars and only tubes 22’ on the
other bar, are shown in Fig. 1 |

On one end of the shaft |

- 15.

l

|
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Extending over the pattern-surface on the
box- pattem chain- cylmder 11 are in this in-
stance three box indicator-levers 23, which
are pivotally mounted on a stud 24 and are
connected at their outer ends through con-
nections (not shown) with the drop-box mech-
anism in the usual way. Also extending over

‘the pattern-surface on the box-pattern chain-

cylinder 11 is an indicator-lever 25, pivoted
on the stud 24, for moving, through interme-
diate connections,to be hereinafter described,
the pin-wheel 9 into and out of engagement
with the star-wheel 13.

The intermediate connections between the
indicator-lever 25 and the pin-wheel 9 may be
made substantially as shown in said Patent
No. 617,290, and consist of a connector 20,

(| pivotally attached at one end to the end of

the lever 25 and at its other end to one arm
of an angle-lever 27, pivoted at 28 on a sup-
port 28'. The other arm of the angle-lever 27

extends into a recess in a collar 29, fast on a

longitudinal sliding rod 30, having bearings
in the frame 1. |
rod 30 is secured the lower end 31’ of a fork

75

8¢

Q0

On the opposite end of the

a1, which extends into the annular groove 9’

in the hub of the pin-wheel 9. A roll 22
under the lever 25 will raise said lever and,
through connector 26, move the angle-lever 27
against the action of the spring 32, attached
at one end to the angle-lever 27 and at its
other end to a stationary collar 32', and also
move the rod 30 and the fork 31 to move the

| pin-wheel 9 into engagement with the star-.

wheel 13 to turn the same, and to move the
multiplier-pattern chain-cylinder 14 or the
multiplier-pattern chain-cylinder 15 accord-
ing as the projection 19’ on the key 19 is in

engagement with an open-end slot in the hub

14" or in the hub 15’ of the cylinders 14 and
When a tube 22’ comes under the lever
25, the spring 32 aéts to move the angle-lever
27 in the opposite direction, and with it the
rod 30 and fork 51, to move the pin-wheel 9
out of enﬂ'aﬂement with the star-wheel 13 in
the Ordlnary way.

In the drawings, Flﬂ'&, 1 and 2, the roll 22

under the lever 23 is s_upposed to be just be-
ginning to engage and raise said lever by the

revolution of the box-pattern chain-cylinder
.11, ard consequently, through intermediate

connections, the pin-wheel 9 is being moved
totheright, I'ig. 1, and into engagement with
the star-wheel 13 to turn either multiplier-
pattern chain-cylinders 14 or 15, as desired.
Also extending over the pattern-surface on
the box-pattern chain-cylinder 11 is an indi-
cator-lever 33, Kigs. 1 and 2, pivoted on the
stud 24, for moving, through intermediate
connections, the sliding key 19 to cause the
projection 19’ thereon to enter one of the

' slots 20 in either one of the hubs 14’ or 15

of the multlpher-pattem chain- cylmders 14
and 15.

The intermediate connecbmns between the
indicator-lever 33 and the sliding key 19 con-

| sist of a connector 33', pivotally attached at
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.maln at rest.

under the lever 83 i8 sup
oinning to engage said lever 33 by the revolu-
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one end to the end of said lever 33 and atits
other end to one arm of the angle-lever 34,
pivoted at 85 on a stand 36. The other arm
of the angle-lever 34 extends into a recess in
a eollar 37, fast on one end of the sliding rod
38, mounted and sliding in suitable bearings.
On the opposite end of the sliding rod 38 1s
secured the lower end 39’ of a fork 39, which
extends into the annular groove 18 in the
hub 18, fast on the end of the key 19.

A roll 22 under the lever 33 will raise sald

lever and, through connector 33', angle-lever

34, rod 38, fork 39, and hub 18, move the
sliding key 19 outwardly or to the right in
Fig. 2 to carry the projection 19 on sald key
out of one of the open-end slots 20 in the hub
14' of the multiplier-pattern chain-cylinder
14 and into one of the open-end slots 20 in
the hub 15’ of the multiplier-pattern chain-
cylinder 15, so that the revolution of the star-
wheel 13 will move the eylinder 15 and the

cylinder 14 will remain at rest.

If a tube 22’ comes under the indicator-le-
ver 33, the spring 40, attached to one end of
the angle-lever 34 and at the other end to the
stationary collar 32', will move the angle-le-
ver 34 and cause the rod 38, the fork 39, and
the hub 18 tomove in the opposite direction—

that is, to the left, Fig. 2—to move the pro-

jection 19’ on the key 19 into one of the open-

end slots 20 in the hub 14’ of the multiplier-
pattern chain-cylinder 14 and out of a slot

20 in the hub 15’ of the cylinder 15, so that
the revolution of the star-wheel 13 will move
the cylinder 14 and the cylinder 15 will re-

In the dra,wing's, Figs. 1 and?, thé roll 22
posed to be just be-

tion of the box-pattern chain-cylinder 11, and

consequently, through intermediate connec-

tions, the sliding Key 19is moving to the right,
Fig. 2, to carry the projection 19’ thereon from
a slot 20 in the hub 14’ of the pattern chain-
cylinder 14 into a slot 20 in the hub 15" of the
pattern chain-cylinder 1o. .

We will now describe the connections in-

termediate the pattern-surface on the two

multiplier - pattern chain-cylinders 14 and
15, and the pin-wheel 8, which operates the
star-wheel 12 on the box-pattern chain mech-
anism. Extending over the pattern-surtace
on the multiplier-pattern chain-cylinder 141s
an indicator-lever 41, pivotally mounted at
one end on the pin 42, Fig. 1, and connected
at its other end with one end of a connector
43. 'The other end of said connector 43 is piv-

otally attached to one end of a centrally-piv-

oted lever 44. Tothe other end of said lever
44 is pivotally attached the lower end of the
connector 45, the upper end of which is at-

tached to an indicator-lever 46,extending over

the pattern-surface on the multiplier-pattern
chain-eylinder 15 and pivotally mounted on
the pin 42, Fig. 1. The lever 44 18 centrally

L]

pivoted on a pin 47 in the outer end of one

3

arm of an angle-lever 48, pivoted at 49 on 2
support 50. The upper end of the other arm
of the angle-lever 48 extends into a recess in
a collar 51, fast on a sliding rod 52, which 18
mounted to slide in bearings and has fast
thereon thelower end 53’ of the fork 53. The
upper end of the fork 53 engages the annular
oroove 8' in the hub of the pin-wheel 5.
Toloek or hold the multiplier-pattern chain-
cylinders 14 and 15 and prevent their turn-
ing except at the proper time, we provide in
this instance a locking device for each eylin-
der, consisting of a spring-actuated pin 56,
mounted in suitable bearings 56" and having
a vertical movement and carrying at its up-
per end a roll 57 to engage one of the de-
pressions in the periphery of one of the heads
or ends of the pattern chain -cylinders, as

shown in Fig. 2.

70

75

30

It will be seen that the movemeﬁtﬁ of the

pin-wheel 8 into engagement with the star-
wheel 12 to revolve said star-wheel and the
box-pattern chain-cylinder 11 or out of en-
gagement with said star-wheel to leave the
box-pattern chain-cylinder 11 at rest is con-
trolled by the movement of the indicator-le-
ver 41, extending over the pattern-surface on
the multiplier-pattern chain-cylinder 14, and
the indicator-lever 46, extending over the pat-
tern-surface on the multiplier-pattern chain-
cylinder 15 through connectors 43 and 495, le-
ver 44, angle-lever 48, sliding rod. 52, and
forked arm 53, according to whether a roll or
a tube on the pattern-surface on each cyl-
inder comes urdér the indicator-levers A1
and 46. | - o
There is only one roll 22 on each pattern
chain of the multiplier-pattern chain-cylin-
ders 14 and 15. o -
The removal of a roll 22 from under either
indicator-lever 41 or 46 will lower the pivot-
point of the lever 44 and allow the spring 60
to act to move the angle-lever 48 to the right
at its upper end, Fig. 2, and also move the
sliding rod 52 and fork-arm 53 and move the
pin-wheel 8 out of engagement with the star-
wheel 12 and leave the box-pattern chain-cyl-
inder 11 at rest. -
W hen either of the multiplier-pattern chain-

theprojection 19’ on thesliding key 19,through
indications from the'indicator-levers 25, as
above described, the roll 22 under the-indi-
cator-lever 41 or 46, as shown in Fig. 2 of the
angle-lever 48, the rod 52, and the fork 53
and move the pin-wheel 8 out of engagement
with the star-wheel 12 and leave the drop-

drawings, will be removed from under its le-
| ver and the spring 40 will operate to move the .

cylinders 14 and 15 is operated by means of -

go
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box-pattern chain-cylinder1latrest, asabove
described. The multiplier - pattern chain,
through the star-wheel 13 and the pin-wheel
9, continues to rotate until a Toll 22 again
comes under the lever extending overits pat-
tern-surface when through ‘connections to
said lever the angle-lever 48 is operated to

130




c¢ylinder 11.

a.

move the sliding rod 52 and fork 53 and carry | 22, Fig. 5, comes under the indicator-lever

the pin-wheel 8into engagement with the star-
wheel 12 torotate the drop-box-pattern chain-

If it is desired to repeat the tilulbiplica,tion
of the pattern-surface on either multiplier-

- pattern chain-cylinder 14 or 15, it will be nee-

IO

I5

20

essary to repeat the preceding indication un-
der the indicator-lever 33. For example, if
the pattern chain-cylinder 15 is in use a roll
22 under the lever 33 will cause the projec-
tion 19" on the key 19 to remain in the slot in
the hub 15 of the eylinder 15, while a tube
22', repeated under the indicator-lever 33,
will retain the projection 19’ on the key 19 in
the hub 14’ of the eylinder 14, and in either
case it 18 necessary to repeat the roll 22 un-

der the indicator-lever 25 in order to hold the

pin-wheel 9 in engagement with the star-
wheel 13.

Referring to Figs. 3, 4, and 5, in these fig-
ures we have shown a modified construction
of the pattern-surface and the pattern mech-

anism of the box-pattern chain mechanism.

We do away with the indicator-lever 25 and

~intermediate connections between said lever

and the pin-wheel 9 to move said pin-wheel

~into and out of engagement with the star-

_30

35

40

45

roll 22", Ifig. 4, and a tube 22', Fig. 3.

wheel 13, as shown in FKig. 2 and above de-
scribed. We use pattern surfaces or indi-
cators of three different sizes under the indi-
cator-lever 32, as a roll 22, Fig. 5; a smaller
We
attach the fork-arm 31, which operates the
pin-wheel 9, to the sliding rod 38 and make
the pin 9" on the pin-wheel 9 longer and the
hub 14" on the maultiplier-pattern chain-cyl-
inder 14 longer, and the open-end slots 20
therein also longer, as shown in Figs. 3, 4,
and 5. '

In the revolution of the box-pattern chain- |

cylinder 11, operated by the star-wheel 12 and
pin-wheel 8, as above described, when a tube
292, Fig. 3, comes under the indicator-lever
33 the spring 40 will move the angle-lever 34,
sliding rod 38, and fork-arms 31 and 39 and
carry.the pin 9" on the pin-wheel 9 out of en-

 jection 19'on the key 19 toward the inner end

50

54

60

of a slot 20 in the hub 14’ of the multiplier-

pattern chain-cylinder 14, as shown in Fig. 3,

leaving the star-wheel 13 and both multiplier-
pattern chain-cylinders 14 and 15 at rest.
When the intermediate pattern-surface or
smaller roll 22" comes under the indicator-
lever 33,(see Fig. 4,) thesliding rod 38,through
connector 33" and the angle-lever 34, will be

moved to the right far enough to bring the
pin 97 on the pin-wheel 9 into engagement

with the star-wheel 13 and the projection 19’

on the key 19 near the outer end of a slot 20
in the hub 14’ of the eylinder 14, as shown

- in Kig. 4, and cause the multiplier-pattern

chain-cylinder 14 to be revolved by the revo-

- 698,821

33, the sliding rod 38 is moved farther to the
right to carry the pin 9" on the pin-wheel 9
farther into a notch in the star-wheel 13 and
the projection 19" on the key 19 into one of

‘the open-end slots 20 in the hub 15" of the

cylinder 15, as shown in Fig. 5, and cause the
multiplier-pattern chain-cylinder 15 to be re-
volved, the multiplier-pattern chain-eylinder
14 being at rest.

“I'he operation of the box-pattern chain-cyl-
inder 11 from the multiplier-pattern chains
in the modified construction shown in Figs.
3, 4, and 5 18 the same as above described in
connection with Figs. 1 and 2.

From the drawings, in connection with the
description given above, the operation of our
improvements will be readily understood by
those skilled in the art. |

It will be understood that the details of con-

struction of our improvements may be varied

if desired.
Having thus described our invention, what

we claim as new, and desire to secure by Let-

ters Patent, 1s—

1. In a loom of the class deseribed, a box-
pattern chain-cylinder, and two multiplier-
pattern chain-cylinders, all on the same shaft,
mechanism for operating the box-pattern
chain-cylinder, and the multiplier-pattern
chain-eylinders, and mechanism, intermedi-
ate the box-pattern chain-cylinder and the
multiplier-pattern chain-cylinders, substan-
tially as shown and described. .

2. In a loom of the class deseribed, a box-
pattern chain-cylinder, and two multiplier-
pattern chain-eylinders,all on the same shaft,
mechanism for operating the box-pattern
chain -cylinder, and the multiplier- pattern
chain-eylinders, and mechanism, intermedi-
ate the box-pattern chain-cylinder and the
multiplier-pattern chain-cylinders,and mech-
anisin, intermediate the box-pattern chain-
cylinder and a sliding key, which engages
with the hubs of the multiplier-pattern chain-
cylinders, substantially as shown and de-

1 Seribed.
gagement with the star-wheel 13 and the pro- |

3. Inaloom of the class described, the com-
bination with the box-pattern chain-cylinder,
of two multiplier-pattern chain-cylinders on
the same shaft with the box-pattern chain-
cylinder, substantially as shown and de-

scribed.

4. In aloom of the class described, the com-
bination with the box-pattern chain-cylinder,

79
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120

ot two multiplier-pattern chain-eylinders on

the same shaft with the -box-pattern chain-
cylinder, and mechanism intermediate the
box-pattern chain-cylinder and the two mul-
tiplier-pattern chain-cylinders, substantially
as shown and described.

5. In a loom of the class described, the box-
pattern chain-eylinder, and two multiplier-
pattern chailn-cylinders on the same shaft

65 lution of the star-wheel 13. When the roll | with the box-pattern chain-cylinder, mech-

125
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anism intermediate the two multiplier-pat- | operation of said cylinders, substantially as
tern chain-cylinders and the box-pattern 'I shown and described. " | |
chain-eylinder, a pattern-surface on the box- A NT
pattern chain-cylinder, having three different - %EI%‘?%R@ngfWN%SNS

s sizes of pattern-surfaces, an indicator-lever '- P e R
for said different-sized surfaces, and connec- Witnesses: |
tions, intermediate sajid lever and the multi- | J. C. DEWEY,
plier-pattern chain-cylinders, to control the | - M. HAAS.
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