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UNITED STATES PATENT OFFICE. 
SEBASTIAN ZIANI DE FERRANTI, OF GRINDLEFORE, NEAR SHIEFFIELD, ENGLAND. 

APPARATUS FOR SPINNING, DOUBLING, AND LIKE OPERATIONS. 

99, O. 

To all whom it. may concern: 
Be it known that I, SEBASTIAN ZIANI DE 

FERRANT, a subject of the King of Great 
Britain and Ireland, and residing at Grin 
dleford, near Sheffield, in the county of 
Derby, England, have invented certain 
new and useful Improvements in Appa 
ratus for Spinning, Doubling, and Like Op 
erations, of which the following is a speci 
fication. 
My invention relates to improvements in 

methods of and apparatus for doubling, 
spinning and like operations, and has for its 
object to enable higher rates of production 
and better Work to be obtained than is pos 
sible with present machinery. 
The present invention relates particularly 

to machines in which are employed spinning, 
twisting or doubling units each having a 
leading and a lagging part with independ 
ent drives of the leading or lagging parts, or 
both. 

Figure 1 shows an end elevation partly in 
section of a form of spinning machine taken 
as a whole. In this figure for the purpose 
of simplification of the drawings, I have 
shown in the left hand side a doubling unit 
in which the inner part, i. e., the Spindle or 
bobbin carrier lags, and the Outer part leads, 
while in the right hand side I have shown a 
doubling unit in which the inner part, 
i. e., spindle or bobbin carrier, leads, and 
the outer part lags. Figs. 2 and 3 show 
sectional elevations of an arrangement for 
hydraulically retarding an unwinding bob 
bin. Fig. 4 shows a plan of same. Fig. 5 
shows a plan of an arrangement of hydrau: 
lically retarding bobbins in “staggered 
position for doubling. 

I wish it to be understood that the draw 
ings are of a diagrammatic nature merely, 
and are not to be taken as working drawings. 
Where desirable, the same reference char 

acters are used to denote similar parts in 
the different figures. 

In carrying my invention into effect, ac 
cording to one form, as applied in a spin 
ning or doubling machine, in which air is 
the motive power, I construct the machine 
(see Fig. 1) with a large horizontal air Sup 
ply pipe, a, carried by a suitable frame on 
each side of which are arranged the station 
ary parts, b, of the air bearing of each of 
the units of the machine. The figure thus 
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shows a vertically disposed air bearing dis 
posed on each side of the pipe, a, prefer 
ably; the stationary part of the air bearing 
is a fixed cylinder, and carries a turbine 
driven ring-flier of the type described in my 
U. S. Patent No. 930,848. Below each row 
of bearings is provided a rail, e, in the form 
of a trough, which carries by bearings e', 
suitably supported by lugs, a series of spin 
dles or bobbin carriers, f, on which bobbins, 
h, are mounted, projecting upwardly within 
the stationary air bearing, b, the spindles 
Or bobbin carriers being arranged at a con 
venient height for manipulation. In some 
cases the bobbins, h., may be omitted, and 
the material Wound directly on the rotating 
part itself provided the same is suitably 
shaped. 

For the purpose of driving the feed or 
feed and draw rolls as the case may be, I 
provide a gear wheel i on the bottom of the 
spindle which transmits power through an 

Referring now to the accompanying draw 
ings, which form part of the Specification:- - 

other gear wheel, k, to a vertical shaft, m, 
running at a correspondingly lower rate. 
This shaft may be Square in cross-section and 
slide telescopically in a hollow shaft, n, co 
axial with and driven by it, this hollow 
shaft having mounted on it one of the feed 
or drawing rolls, O, which are disposed on a 
part of the machine above the corresponding 
spindle. The telescopic connection described 
serves to allow for the rising and falling of 
the rail, e, carrying the spindles. 

Suitable means are provided for giving a 
traverse motion to the rails, in order to al 
low the material to be laid evenly on the 
bobbins. According to the form shown in 
Fig. 1, a heart shaped cam, , is fixed on 
the shaft, 8, which is driven for instance 
by a separate motor of any Suitable type, 
since the speed of the shaft does not need 
to bear any definite fixed relation to that of 
the spindle. The cam, r, in contact with the 
roller or bowl serves to rock a lever, t, piv 
oted at it, by way of the link, v, the neces 
Sary constraint being given to the motion 
of the bowl by means of the second link, c, 
pivoted at a, to the frame of the machine. 
The rails, e, carrying the spindles are con 
nected respectively one at each end of the 
rocking lever, i, by Way of the adjusting 
link, 2. It will thus be seen that a contin 
uous revolution of the shaft, S, causes an up 
and down motion to be transmitted to the 
Spindles. 
The feed rolls, o, draw from one or more 
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cops, bobbins or the like, 2, Supported in a 
fluid within the longitudinal trough, 3, dis 
posed at the top of the machine, means be 
ing provided in connection with each of the 

5 bobbins or cops to produce the right amount 
of hydraulic retardation in a manner to be 
described. The retardation is preferably 
regulated by altering the level of the liquid 
in the trough. It will be understood that 
similar arrangements of mechanism are pro 
vided on the opposite sides of the air pipe 

O 

for the correspondingly opposite pairs of 
leading and lagging parts. The material to 
be operated upon thus passes from the bob 
bin, 2, around guides, down through a guide 
eye, 30, between the feed rolls, o, and thence 
over another guide, 5, to the rapidly rotat 
ing ring fliers carried on the stationary 
parts, b, and thence through the bobbins, h, 
which as before stated are on the right hand 
side of the figure shown as leading parts 

5 

and on the left hand side shown as lagging 
parts. 

It will be understood that by suitably 
shaping the stationary part of the bearing 
the proper conduits can be obtained connect 
ing with the central air pipe without any 
complication of connecting pipes. It will 
be understood also that the air bearing 
might be reversed, if desired, and the ring 
made to rotate inside the stationary part, 
but I prefer the external ring. 
In some cases in addition to having a mo 

tor on the leading part, e. g., on the air 
borne flier or spinning ring, c, in the par 
ticular example described, with reference to 
the left hand side of Fig. 1, I may construct 
the lagging part as shown with a motor, d', 
for the purpose of assisting this lagging 
part when spinning fine counts. The ar 
rangement I prefer is an air borne flier as 
the lagging part, which for fine work may 
be motor assisted so as to diminish the drag; 
for ordinary doubling, however, and the 
heavier kinds of work, the motor is prefer 
ably omitted. 
With reference to the feed of the mate 

rial according to my present invention, I 
drive the feed rolls from either, (a) the lagging part, (b) a lagging part internally 
disposed in relation to the leading parts, 
(c) the leading parts. In the machine above 
dealt with, I have shown and described 
gearing between the spindle and the shaft, 
m, through which motion is transmitted to 
the feed rolls, o, disposed above. On the 
left hand side of Fig. 1, I have shown an internally disposed lagging part driving the 
feed rolls. On the right hand side of the 
same figure I have shown an internally dis 
posed leading part driving the feed rolls. 
Both of the above arrangements may be 

embodied in one machine as shown, or if 
desired a whole machine may be constructed 
With leading and lagging parts forming one 

25 

30 

35 

40 

45 

55 

60 

65 

997,770 

of the arrangement above described. I 
however, prefer the form (a) above indi 
cated, in which the feed or feed and draw 
rolls are driven from the lagging part, as this 
is itself only driven through the material, so 
that when the material breaks, the lagging 
part stops and consequently the correspond 
ing feed or feed and draw rolls also stop. 
It will be understood that when the lagging 
part is motor assisted, the feed or feed and 
draw rolls will not stop on the breakage of 
the material, but will slow down only. In 
this case, and also when I drive the feed or 
feed the draw rolls from the leading part, I 
may employ any well known automatic stop 
device, either to remove one of the elements 
of the friction drive or apply a brake, thus 
effecting the stop required. It will be un 
derstood that when I use the form of feed 
drives, (a) and (b), above indicated, a brake 
may be preferably applied to secure quicker 
stopping of the lagging part. 
A method of hydraulically retarding un 

winding bobbins is shown in Figs. 2,3 and 4. 
Bobbins, 2, have retardel's, 17, rigidly at 
tached to their spindles, 18. The upper 
ends of the spindles are pivoted on hinged 
arms, 19, the lower ends being mounted in 
suitable footstep bearings, 20, inserted in 
the bottom of the trough, 3. The amount of 
retardation may be varied by altering the 
level of the water in the trough, thereby 
varying the immersed area of the retarder, 
17. Fig. 5 shows a modified arrangement 
which is preferably employed in doubling. 
In this arrangement the bobbins, 2, are 
“staggered', so that the material may be 
unwound from adjacent bobbins and conse 
quently disposing of the intermediate proc 
ess of winding. 
As described in my specification No. 

930,848, the units of a machine to which my 
present invention is applied can be slowed 
down for convenience in piecing and hand 
ling. I have in this specification fre 
quently used the term “air borne’, and use 
it in the sense that the bearing is air lubri 
cated, and not in the limited sense that the 
Weight of the rotating part is necessarily air 
Supported. 

Having now described my invention what 
I claim as new and desire to secure by Let 
ters Patent is:- 

1. In a spinning, twisting or doubling 
machine the combination of a plurality of 
twisting units, feeding means for said units 
interconnected with certain parts thereof, 
together with means for reciprocating said 
certain parts of said units in opposite direc 
tions while maintaining the interconnec 
tions of said units and feeding means. 

2. In a spinning, twisting or doubling 
machine, the combination of a plurality of 
units each comprising a leading and lag 
ging part, feeding means for said units 
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interconnected with one of said parts, to 
gether with means for reciprocating certain 
of said interconnected parts in opposite di 
rections while maintaining the interconnec 
tions between said parts and the feeding 
leaS. 
3. In a spinning, twisting or doubling 

machine, the combination of means for 
twisting material, means for feeding ma 
terial to said twisting means, and directly 
interconnected therewith, together with 
means for reciprocating certain of said 
interconnected means in opposite directions 
while maintaining the interconnections with 
said feeding means. 

4. In a spinning, twisting or doubling 
machine the combination of a plurality of 
units each comprising a leading and a lag 
ging part; rolls serving said units; means 
for actuating said rolls from said lagging 
parts, and means independent of the twist 
ing mechanism for reciprocating certain in 
terconnected pluralities of lagging parts in 
opposite directions, substantially as de 
scribed. 5. In a spinning, twisting or doubling 
machine, the combination of a plurality of 
units each comprising a leading and a lag 
ging part; rolls serving said units; a sta 
tionary frame for supporting certain parts 
of said units; a plurality of movable mem 
bers supporting certain other of the parts 
of said units; a plurality of movable mem 
tween said movably mounted parts and their 
respective feed rolls; means for supporting 
said movably mounted members, so that 
certain of said units are disposed on either 
side of said supporting means, together 
with means for actuating said movable 
member so that parts disposed on each side 
of said bearing move simultaneously in op 
posite directions, substantially as described. 

6. In a spinning, twisting or doubling 
machine the combination of a plurality of 
units each comprising a leading and a lag 
ging part; a frame upon which said leading 
parts are mounted; a plurality of rails upon 
which said lagging parts are mounted, feed 
rolls for serving said units; a telescopic con 
nection between said feed rolls, and said 
lagging parts; a lever to which said rails 
are connected; a shaft rotatably mounted 
on said frame carrying said lever, and dis 
posed between said rails; a link fixed at one 
end to said frame; a second link fixed on 
one end of said lever; a roller mounted at 
the junction of the other end of said links, 
together with a cam for imparting an up 
and-down motion to said rolls, substantially 
as described. 

7. In combination a plurality of twisting 
units each comprising a leading and a lag 
ging part; a plurality of feed rolls serving 
said units and connected to said lagging 
part; a plurality of bobbins supplying said 
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feed rolls with material to be spun, with 
means attached to said bobbins for retard 
ing the rotation thereof, together with a 
trough for liquid in which a plurality of 
said retarding devices are immersed. 

8. In a spinning, twisting or doubling 
machine the combination of a plurality of 
twisting units; a plurality of rolls serving 
said units; a plurality of bobbins supply 
ing material to be twisted to said feed rolls; 
a retarding device on said bobbins, together 
with a trough for liquid in which a plu 
rality of said retarding devices are ini 
mersed, substantially as described. 

9. In combination a twisting unit com 
prising thread-transfer means, and twist 
ing mechanism together with a telescopic 
connection between said transfer means and 
part of said twisting mechanism. 

10. In combination a twisting unit com 
prising thread-transfer means, and twisting 
mechanism together with a longitudinally 
adjustable connection operative between 
said transfer means and part of Said twist 
ing mechanism. 

11. In combination a twisting unit com 
prising transfer rolls and twisting mecha 
nism, together with a telescopic connection 
between said transfer rolls and part of said 
twisting mechanism. 

12. In combination a twisting unit com 
prising conical transfer rolls and twisting 
mechanism, togethel' with an expanding 
connection operative between said transfer 
rolls and said twisting mechanism. 

13. In combination a twisting unit com 
prising thread-transfer rolls, and twisting 
mechanism, a telescopic connection between 
said transfer rolls and part of said twisting 
mechanism, a rail carrying part of said 
twisting mechanism, together with means 
for reciprocating said rail. 

14. In combination a twisting unit com 
prising thread-transfer rolls and twisting 
mechanism, a telescopic connection between 
said transfer rolls and part of said twisting 
mechanism, a rail carrying part of Said 
twisting mechanism, a shaft, together with 
a cam operated by said shaft for recipro 
cating said rail. 

15. In a machine for twisting fibrous ma 
terial, a plurality of twisting units, each 
unit comprising a rotary element, a co-act 
ing spindle, a separate motor driving each 
unit, feeding means and gearing between 
said feeding means and spindle; a station 
ary means on which said rotary elements 
are mounted and a movable means carrying 
said spindles and said gearing. 

16. In combination, a rotatable element 
on which material is to be wound; means 
for feeding material thereto; means for giv 
ing a reciprocating motion to said element 
and a mechanical connection between said 
element and its feeding means, said con 
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nection including rotatable members slid 
able axially in relation to one another. 

17. In combination, a rotatable element 
on which material is to be wound; a motor 
mounted thereon; means for feeding ma 
terial thereto; means for giving a recipro 
cating motion to Said element and a me 
chanical connection between said element 
and its feeding means, said connection in 
cluding rotatable members slidable axially 
in relation to one another. 

18. In combination, a rotatable element 
on which material is to be wound; means 
for feeding material thereto; means for 
giving a reciprocating motion to said ele 
ment and a mechanical connection between 
Said element and feeding means, said con 
nection including a pair of telescopic mem 
bers. 

19. In combination, a plurality of rota 
table elements on which material is to be 
wound; means for feeding material thereto; 
a bal' or rail on which said rotatable ele 
ments are mounted; means for giving a re 
ciprocating motion to said bar or rail and 
means for mechanically connecting said ele 
ments and said feeding means, said connect 
ing means including rotatable members 
slidable axially in relation to one another. 

20. In combination, rotatable elements on 
which material is to be wound; means for 
feeding material thereto; means for simul 
taneously reciprocating certain of said rota 
table elements in opposite directions and 
means for connecting said elements and said 
feeding means, said connecting means in 
cluding rotatable members slidable axially 
in relation to one another. 

21. In combination, a plurality of units, 
each of said units including a rotatable ele 
ment on which material is to be wound, 
motor means and feeding means serving 
said element, the motor means and feeding 
means of any one of said units being me 
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chanically independent as regards its opera 
tive action from the motor means and feed 
ing means of any other of said units, and 
each of said units including also a driving 
connection between its rotatable element and 
its feeding means, said connection having 
contacting rotatable members slidable axi 
ally in relation to one another together with 
means for giving said rotatable elements a Ireciprocating motion. 

22. In combination, a plurality of units, 

997,770 

each of said units including a rotatable ele 
ment on which material is to be wound, 
motor means and feeding means Serving said 
element, the motor means and feeding means 
of any one of said units being mechanically 
independent as regards its operative action 
from the motor means and feeding means of 
any other of said units and each of said 
units including also a driving connection be 
tween its rotatable element and its feeding 
means, said connection having contacting 
rotatable members slidable axially in rela 
tion to one another, together with a common 
bar or rail on which said rotatable elements 
are mounted, and means for giving a recip 
locating motion to said bar or rail. 

23. In combination, a plurality of units, 
each of said units including a rotatable ele 
ment on which material is to be wound, 
motor means and feeding means Serving said 
element, the motor means and feeding means 
of any one of said units being mechanically 
independent as regards its operative action 
from the motor means and feeding means of 
any other of said units; means for giving a 
reciprocating motion to said rotatable ele 
ments and included in each of said units a 
driving connection between its rotatable ele 
ment and its feeding means, said driving 
connection being operative during said re ciprocating motion. 

24. In combination, a rotatable twisting 
element; feeding means therefor; means for 
giving a reciprocating motion to said twist 
ing element; a telescopic spindle comprising 
two slidable members, one of which carries 
feeding means and the other of which is 
geared to said twisting element. 

25. In a spinning, twisting or doubling 
machine, the combination of a unit compris 
ing a leading and a lagging part; feeding 
means serving said unit; a stationary frame 
for supporting certain parts of said unit; a 
movable member supporting certain other 
of the parts of said unit; a telescopic con 
nection between said movably supported 
part and said feeding means together with 
means for giving said movable member a reciprocating motion. 
In testimony whereof, I affix my signature 

in presence of two witnesses. 
SEBASTIANZIANI DE FERRANTI. 

Witnesses: 
ALBERT HALL, 
WILLIAMDUN CAN DAVIDSON. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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