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Hartrrorp Works, 

OLDHAM, 

N response to requests from our numerous friends, and to 
meet a growing demand of the trade, we have pleasure in 

presenting this book of information, and illustrations of 
machines made by us for the treatment of cotton in all its 
processes, from the raw state to the finished cloth. 

For those engaged in the trade as managers, carders, &c., 
we give illustrations, showing in plan and elevation the gearing 
of the principal machines, with tables of references to wheels, 
and rules for calculating any changes that may be necessary 
in the gearing, &c., to meet requirements. 

For the assistance of those not so thoroughly acquainted 
with the technical part of the subject, and with a view to 
imparting an easy acquaintance with the operations required 
from the raw cotton to the spun yarn or cloth, we submit 
& concise description of the modern processes of Cotton 
Manufacture, and for those interested in the historical aspect 
of the industry we have added a retrospective account of the 
progress made in the sequence and construction of the machines 
employed since the introduction of the Spinning Machine in 
the year 1738. 

In order to give a good general idea of the arrangement 
of modern mills, we have inserted a few piates, showing 
complete plants of machinery for opening, preparing, spinning, 
weaving, and finishing cotton goods. 

We further give a list of machines constructed by us for 
the treatment of various fibrous materials, together with a list 
of our home and foreign agents. 

We shall at all times be pleased to prepare estimates of 
complete plants of machinery, if furnished with particulars 
of the class of cotton to be used, the counts of yarn to be spun, 
and the total production required in any given time. 

If weaving be contemplated, we should, if possible, be 
supplied with small post samples of the cloths to be woven, 
each sample with at least one selvedge on, and the width to 
be stated for our guidance in offering suitable machines. 

We may add that the quality of the materials used by 
us, combined with efficient workmanship and neatness of design, 
have hitherto given eminent satisfaction, ensuring as they do, 
in a remarkable degree, durability and steadiness at high 
speeds, together with maximum production and a minimum 
of trouble and expense in repairs. These qualities it will be 
our endeavour to maintain as in the past. 

PLATT BROTHERS & CO. LTD. 
Oldham, 

1906. 
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PigAd PB ROLELERS. jw COSI MI TED: 
HARTFORD WORKS, OLDHAM, ENGLAND, 

MAKERS OF MACHINERY IN GREAT VARIETY, FOR 

OPENING, CARDING, COMBING, PREPARING, SPINNING, 

DOUBLING, & WEAVING COTTON, WOOL, WORSTED, 

SILK WASTE, ASBESTOS, &c., ALSO SEED OPENING AND 

GINNING MACHINERY FOR LONG OR SHORT 

STAPLED COTTON. 

MACARTHY AND OTHER PATTERNS OF ROLLER GINS. 
HOPPER BALE BREAKER or IMPROVED COTTON PULLING 

MACHINE, with or without Mixing Lattices. 

PATENT AUTOMATIC HOPPER FEEDING MACHINES, with 
Filling Motion, for Openers and Scutchers. 

BREAKING-UP MACHINERY FOR HARD WASTE. 

IMPROVED SELF-ACTING WILLOW. 
WASTE OPENING AND FEEDING MACHINE, to work in 

connection with Exhaust or other Opener. 

CRIGHTON’S OPENER, WITH IMPROVED FEEDER. 
PATENT ‘EXHAUST OPENERS AND LAP MACHINES, with 

Patent Travelling Dirt Lattice applied to the Dust Trunk. 

SCUTCHERS WITH PATENT PEDAL REGULATORS. 
PATENT REVOLVING SELF-STRIPPING FLAT CARDING 

Engines, of various sections, from 72 Flats 2in. wide, 90 Flats 1 gin. 
wide, to 106 Flats lgin. wide. Platt’s Improved Patent, Butter- 
worth’s, and Jones & Heap’s Patent Stripping Combs. Setting-on 
arrangement from either front or back, &c.,and other improvements, 

ROLLER AND CLEARER CARDING ENGINES, SINGLE OR 
DOUBLE, made to any width required. 

CARD GRINDING MACHINES. Patent Apparatus for Grinding the 
Flats from their working surfaces, Platt Brothers & Co’s System, 
also McConnel and Higginson’s System. 

MACHINERY FOR CARDING, PREPARING, AND SPINNING 
SILK WASTE. 

PATENT BURRING MACHINES FOR WOOL. 
CARDING ENGINES AND CONDENSERS FOR WOOL, COTTON, 

COTTON WASTE, Improved Leather 'ape Condenser, Bolette’s 
Patent Steel Blade Condenser, Double Doffer Condenser, Single 
Stripper Condenser, T'wo Stripper Condenser, Fly Comb Stripper 
Condenser, with either Single or Tandem Rubbing Leathers, with 
Scotch and Blamire’s Feeding Arrangements. Balling Machines, 
and Bank Feeders, Beran’s Patent Carding Arrangement, and 
Fairgrieve & Mercer’s Patent Rubbing Arrangements. 

CARDING ENGINES FOR WOOL, with Seotch Feeder, Brown’s 
Patent Carding Roller Arrangement, and Improved Leather ‘Tape 
Condenser. 

~ 
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SLIVER LAP AND RIBBON LAP MACHINES, for Heilmann’s 
Cotton Comber. : 

PATENT COMBING MACHINES FOR COTTON, Heilmann’s 
System, with 6, 8, or 10 boxes, for Laps, 8in., 103in., 1lin., or 12in. 
wide. 

COMBING MACHINES FOR WOOL (WORSTED), c., Little & 
Eastwood’s System. 

IMPROVED MACHINERY FOR CARDING, PREPARING, AND 
SPINNING WORSTED, on both the French and English or 
Bradford Systems. 

MACHINERY FOR CARDING, PREPARING, AND SPINNING 
VIGOGNE, COTTON WASTE, OR BARCHANT YARNS. 

DRAWING FRAMES, ERMEN’S SELF STRIPPING CLEARER, 
AND DUGDALE & HAWORTH’S SINGLE PREVENTER. 

SLUBBING, INTERMEDIATE, AND ROVING FRAMES, FOR 
COTTON, WORSTED, anp SILK WASTE. 

PATENT SELF-ACTING MULES AND TWINERS, for Spinning 
and Doubling Cotton, Cotton Waste, Wool, Wool Waste, Worsted, 
and Silk Waste. 

RING FRAMES FOR SPINNING WARP AND WEFT YARNS 
on Bobbins, Pirns, or Paper Tubes. The latest Improved Spindles, 
“DPD” pattern, with front Oil Spout, or with Removable Oil Tube. 

RING AND FLYER DOUBLING FRAMES, for Cotton, Wool, 
Worsted, Silk Waste, &e. 

RING DOUBLING FRAMES with Motions for Spot, Loop, Intermittent, 
and other kinds of Fancy Yarns. 

BOYD’S PATENT STOP-MOTION RING anp FLYER TWISTERS. 

CHAPON’S PATENT CUP SPINNING MACHINE FOR COTTON, 
WOOL, AND WASTE. 

PREPARING MACHINERY FOR WEAVING, including Reeling, 
Winding, Warping, Sizing, Beaming, and Dressing Machines for 
Cotton, Linen, and Jute Yarns. 

POWER LOOMS, for all descriptions of Plain and Fancy Cloths for 
Cotton, Linen, Woollen, Worsted, Jute, Silks, and Carpets. 

JACQUARDS, DOBBIES, PATENT OSCILLATING TAPPETS., 
WOODCROFT TAPPETS, AND SHEDDING MOTIONS 
of every description. 

COLEBY’S PATENT REELS AND BUNDLING PRESSES. 

HYDRAULIC AND CAM BUNDLING PRESSES FOR YARN 
AND CLOTH. 

CLOTH FOLDING AND MEASURING MACHINES. 
MACHINERY FOR POUNDING OR BREAKING, OPENING, 

CARDING, SPINNING, DOUBLING, AND WEAVING 
ASBESTOS. 

PATENT BRICKMAKING MACHINERY. 

ROLLERS, SPINDLES, FLYERS, BOBBINS, Ke. 

MILL ACCESSORIES OF EVERY DESCRIPTION. 
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FOR INFORMATION AND PRICES APPLY TO 
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HARTFORD WORKS, OLDHAM, ENGLAND. 

MANCHESTER OFFICE: 5, St. ANN’S SQUARE. 
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FOREIGN AGENTS :— 
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LONDON, Council Medal, 1851. 

PARIS, Grande Médaille d’Honneur, 1855. 

LONDON, Prize Medal, 1862. 

PARIS, Gold Medal, 1867. 

MOSCOW, Gold Medal, 1872. 

VIENNA, Diploma of Honour, and Cross of Knight of the Order of 

Francis Joseph to the Chairman of the Company, S. R. Piatt, Esq., 

1873. 

CONSTANTINOPLE, Order of Medjidie (for Gins), 1863. 

NAPLES, Silver Medal (for Gins), 1864. 

PHILADELPHIA, Diploma and Medal (for Gins), 1876. 

PARIS, Grand Prix d’Honneur (the only one for Section No. 56), Gold 

Medal, and the Cross of the Legion of Honour to the Chairman 

of the Company, 8. R. Piatt, Esq, 1878. 

CRYSTAL PALACE, LONDON, Gold Medal, 1881. 

ATLANTA (U.S.) EXHIBITION, Gold Medal (for Gins), 1551. 

CHARLESTON (U.S.) EXHIBITION, Gold Medal (for Gins), 1851. 

BRADFORD, 1 Gold and 2 Silver Medals, 1882. 

HUDDERSFIELD, 1 Gold and 2 Silver Medals, 1883. 

EDINBURGH, Gold Medal, 1886. 

BARCELONA, Gold Medal and Diploma. 1888. 

CHICAGO, Gold Medal and Diploma, 1893. 

ATLANTA (U.S.) Gold.Medal (for Gins), 1896. 

ROUEN, Diplome de Grand Prix, 1896. 

PARIS, Grand Prix, and Gold Medal, 1900. 

ST. LOUIS, Grand Prize, 1904, 

CRYSTAL PALACE, LONDON, Grand Prize (for Gins), 1905. 
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A BRIEF RETROSPECT OF THE PROGRESS MADE 

IN THE MANUFACTURE OF COTTON, 

AND IN THE 

CONSTRUCTION OF COTTON MACHINERY SINCE THE 

INVENTION OF THE SPINNING MACHINE IN _ 1738, 

—_————— en eo ang 

Amongst the industrial arts which contribute to the welfare 
of mankind, few have attained a more important position than 
the modern system of Cotton Manufacture, or have exercised a 
greater influence upon the progress of civilisation. The most 
reliable evidence yet obtained points to Egypt or India, or at any 
rate to the East, as the birthplace of the industry, and at an early 
period the art became a prevalent domestic occupation in India, 
being so general, indeed, as to employ at one time almost half 
the population. Cotton was grown near most villages, and spun 
and woven on the spot, each little community producing for its 
own consumption. ‘The coarsest yarns were made upon a heavy, 
clumsily constructed wheel, evidently the forerunner of the 
domestic wheel long in use in this country, and the Saxony 
wheel of a somewhat later date. The finer muslin yarns for 
which the East has been famous from remote times were, 
however, spun by means of the spindle that had been in use 
from time immemorial. <A distaff was sometimes employed, 
though the process was often conducted without. The spindle 
in the earliest times was composed of a straight piece of wood, 
weighted at one end with a piece of clay. Subsequently an iron 
spindle was introduced, though at what precise date cannot be 
stated, and it is also impossible to say at what period the crude 
wheel above mentioned was invented, though doubtless it was 
after the invention of the spindle. It is somewhat strange that 
the Eastern races never invented anything to supersede these 
rude appliances, although they attained a high degree of skill 
in their use. The same barrenness characterised their efforts in 
dealing with the machinery for weaving, and although recent 
researches have disclosed the fact that in remote times amongst 
the extinct civilisations of Egypt, the production of cloth, 
elaborate in texture and artistic in design, was quite common, 
yet nething mechanical of these races appears to have advanced 
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in successive stages as, for example, may be traced in almost 

every branch of industry in the West, from which it would 

appear that the epoch of mechanical invention was not destined 

to have its birth in the East. We find that the distaff and 

spindle and the crude wheel before referred to continued to be 

the only instruments by which yarn was produced until about 

the year 1530, when the domestic hand spinning wheel appears 

to have been invented, and for a long time was the only 

improvement made. 
In the early part of the eighteenth century the elder Kay, 

of Bury, in Lancashire, invented the picking stick for the hand 

loom, and improved the shuttle, thus enabling one weaver to 

operate a loom where two were formerly required, and at the 

same time to produce double the amount of cloth. This may 

be regarded as the beginning of the modern epoch of invention, 

and its first practical result. The increased demand for yarn 

which followed as a natural consequence the general adoption 

of Kay’s improvement greatly stimulated invention, but a 

considerable time elapsed before any further real progress 

was made, 

Hand Loom. 
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The credit of the first invention of the Spinning Machine 
is due to Lewis Paul in 1738, more than a century and a half 
ago, all spinning having been previously done by hand. In his 
first machine the raw cotton was passed through a succession of 
pairs of rollers, each pair running faster than the preceding 
one, so as to draw out the sliver of cotton longitudinally to any 
degree of fineness required. The machine thus accomplished 
only the drawing process, leaving the sliver so formed to be 
twisted and wound afterwards by hand. The great feature of 
this invention was that the important principle of drawing by 
rollers running at different speeds was thus established at the 
outset, to supersede drawing by the fingers in hand spinning ; 
and this mode of drawing has since been adhered to as the 
fundamental principle in the preparation of fibrous materials 
for spinning. 

In 1748 Paul further 
invented a carding ma- 
chine, for carding or 
combing the raw cotton 
in preparation for the 
drawing rollers. ,It con- 
sisted of a number of flat 
parallel cards fixed upon a 
table with spaces between 
them; the teeth of the 
cards being all bent in 
the same direction, the 
cotton was carded by being 
drawn over them by hand 
by means of an upper flat 
carding board set with 
teeth bent in the opposite 
direction to those in the 
lower card. In another ar- 
rangement this flat upper 
card was replaced by a 
horizontal carding cylin- 
der, made to revolve by 
hand, whilst the lower 
carding table was made 
concave to fit the under- 
side of the cylinder. When 
the cotton was sufficiently Arkwright’s Spinning Machine. Fig. 1. 
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carded, it was taken off each card separately by hand by a 
needle-stick, and then made into one entire roll or lap. 

In 1758 Paul further improved his original spinning 
machine by rendering it capable of performing the two other 
processes of twisting and winding requisite to complete the 
operation of spinning by machinery, and he constructed a spin- 
ning machine having a circular frame containing fifty spindles. 
The cotton was drawn by rollers, as in his previous machine, 
and the sliver was delivered from the een to a bobbin upon 
each spindle, by means of an arm or flyer fixed upon the 
spindle; the latter being so contrived as to go faster than the 
bobbin, the sliver was thus twisted into thread by the flyer, and 
at the same time wound upon the bobbin. 

Although the two mechanical devices which have formed 
the basis of all subsequent spinning machinery—namely the 
drawing rollers running at different speeds and the differential 
speed of the bobbin—were thus originated by Paul, it does not 
appear that his machines were ever practically successful; and 
Arkwright’s spinning machine of 1769, shown in Fig. 1, appears 
to have the merit of being the first that was brought into 
successful operation. This machine cannot. be called more 
than an improvement in detail upon Paul’s, as the principles 
of the two are the same; and it is difficult to imagine that 
Arkwright had not seen Paul’s machine. The success of the 
later machine may be attributed to its superiority both in 
workmanship and in the material employed, the earlier machine 
having been ce omposed almost entirely of wood. 

The four pairs of drawing rollers A A, Fig. 1, were made 
of brass and steel, and geared “together by pinions ; the bottom 
rollers were covered with wood and fluted, and the top ones 
were covered with leather, and pressed down upon the bottom 
rollers by the weighted cords and pulleys BB. The sliver 
delivered by the rollers was then twisted into a yarn or roving 
by the flyer C, and wound upon the bobbin D. The differential 
speed between the bobbin and the spindle, by which the two 
operations of twisting and winding were effected, was exactly 
the same as now employed for the same purpose, although the 
motion was obtained by different means. If the flyer and 
bobbin both revolved at the same rate and in the same 
direction, no winding would take place, and the effect would 
be confined to twisting the sliver into a roving. But if the 
bobbin rotate slower than the flyer, then winding would be 
effected at a rate equal to the difference between the two 
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speeds. This was accomplished in Arkwright’s machine by 
the simple means of a friction brake upon the bobbin D, the 
bobbin being loose upon the spindle and dragged round by the 
thread, whilst the flyer C was fast upon the spindle and driven 
direct and at a constant speed by the driving strap E below. 
The friction brake to retard the bobbin was made by a worsted 
cord passed round a groove F at the bottom of the bobbin, and 
tightened by hand to the required tension. The drag put upon 
the bobbin by this friction brake also put a stretch upon the 
roving, and caused it to be wound tightly on the bobbin in solid 
layers instead of in loose coils. In the arm of the flyer C were 
fixed a number of hooks, under which the roving was passed, 
and the winding on the bobbin was done in successive steps, by 
stopping the bobbin and moving the roving successively from 
one hook to the next on the flyer, as the idea of giving the 
bobbin a vertical motion upon its spindle so as to traverse the 
roving regularly had not yet originated. 

In 1770 Hargreaves invented the Spinning Jenny, shown 
in Fig. 2, the principle of which is identical with that of the 

present spinning machinery. It thus presents a remarkable 
instance of a correct perception respecting the best mode of 
working having been attained at so early a stage in the 
appheation of machinery to a new purpose. The operation of 
spinning into threads the rovings produced by the machines 
already described, or by the modern improved machines similar 
in principle, comprises the two processes of elongating and 
twisting the roving to form it into a thread, and then winding 
the spun thread into the form of a ‘*cop” upon the same spindle 
by which the spinning or twisting has been performed. With 
the difference that instead of the elongation of the thread being 
due entirely to the pull or draft of the cross-bar, it is now—in 
cotton spinning—chiefly effected by draft rollers incorporated 
with this machine by Samuel Crompton, about the year 1780 ; 
and also that instead of the spindles remaining in a stationary 
frame, they are now placed in a carriage which traverses 
backwards and forwards, whilst the draft rollers are arranged 
on a fixed beam. The two processes above mentioned still 
continue to be performed in essentially the same manner as in 
Hargreaves’ Spinning Jenny, in which the twisting of the 
thread is effected by causing the spindles G, Fig. 2, to 
revolve, as though for winding up the thread, but allowing 
the last coil of thread to slip off the point of the spindle once 
in ‘each revolution. For this purpose the thread is led off 
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from the end of the spindle at an angle so much greater 
than a right angle that its tendency to wind in a spiral brings 
it to the top extremity of the spindle in each revolution, 
causing the coil at the point of the spindle to slp off the 
end at each successive revolution; and the top of the spindle 
is shaped conical to facilitate the slipping off of the thread. 
The result is that the thread is twisted one turn by each 
revolution of the spindle, without disturbing or interfering 
with the portion of spun thread already wound up into a cop 
on the spindle. The crossbar J, carrying the guiding eyes 
through which the several threads pass, rests at each end 
on a carriage that runs along the side framing of the 
machine; and before the commencement of the spinning 
by the spindles G, the crossbar is first drawn backwards from 
the spindles by hand through about one-third the length of the 
machine, drawing off a supply of roving from the bobbins K 
below, which are free to turn on their bearings. The clasp H 
is then pressed down tightly upon the crossbar J, holding the 
rovings fast, and the spindles G are set in motion, twisting the 
lengths of thread between the spindles and the crossbar; and 
during the twisting the crossbar is gradually drawn backwards 
by hand to the end of the machine, thus producing the required 
elongation of the threads by tension during the spinning, as was 
done in the case of hand spinning by the weight of the bobbin 
or spindle hanging from the twisting thread. The spindles G 
receive their motion from the drum M driven by the driving 
pulley L, which is turned with the right hand by the handle N, 
while the left hand draws back the crossbar J by means of the 
handle upon the clasp H. 

When the crossbar J has been drawn back to the extreme 
end of the machine and the spinning of the threads has been 
completed, they are then wound upon the spindles by depressing 
them all simultaneously to the lower portion of the spindles by 
means of the ‘faller wire”? O, which is brought down upon the 
threads by the rotation of the dises P P in the direction of the 
arrow. ‘The rotation of the discs is effected by tightening the 
cord R which runs along the side of the machine, and they are 
turned back again by a counterbalance weight which raises the 
faller wire when the cord is released; the cord passes round 
three horizontal pulleys on the top of the carriage 8, and is 
tightened for depressing the faller wire by a transverse shding 
movement being given to the middle pulley by means of a hand 
lever, which is worked by the left hand whilst holding the 
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clasp on the crossbar J. The threads being depressed by the 

faller wire, the further rotation of the spindles now causes the 

threads to be wound up in cops upon the spindles, the sliding 

crossbar J being pushed forwards gradually by hand as the 

winding proceeds, until it again reaches the spindles, when it 1s 

ready for beginning the spinning of a fresh length of rovings. 

During the winding of the threads already spun between the 

spindles and the crossbar J, this length of threads is secured 

and separated from the untwisted rovings beyond the crossbar 

by the pressure of the clasp H, which is kept pressed down 

tightly upon the threads. | 

On the completion of the spinning, however, of each length 

of threads, and before the change can take place from spinning 

to winding, it is necessary first to unwind the short spiral of 

thread extending up from the top of the cop previously wound 

to the top extremity of the spindle. This spiral is unavoidably 

formed during the transition from winding to twisting and 

before the thread can reach the point where it ceases to wind 

and begins slipping off the end of the spindle at each revolution ; 

but if this portion of thread were not entirely remoyed before 

the faller wire O is lowered at each transition from twisting to 

winding, an irregular accumulation of thread would take place 

upon the upper end of the spindle, spoiling the form of the cop 

and interfering with the proper slipping off action in twisting. 

When the twisting of each stretch of yarn is concluded, the 

motion of the spindles has therefore to be stopped and reversed 

for a sufficient number of turns to unwind these few spiral coils; 

this is done by the spinner stopping the driving wheel L, and 

then giving it a partial turn backwards by hand, for “ backing- 

off” the thread, before turning the wheel, and consequently the 

spindles, forward again in the normal direction, in order to 

wind the thread on the spindles. 
This backing-off motion and the faller wire are identical 

with those now in use in the modern self-acting mule, the only 

difference being that they are now made automatic in their 

action. In winding the cop each successive layer of thread is 

so regulated that a conical form is given to each end of the 

finished cop, in order to prevent the thread from getting 

loosened upon it at the ends in subsequent handling ; whilst 

at the same time the crossing of the thread in the alternate 

spiral layers gives firmness to the cop, and still allows the 

thread to be afterwards drawn off as in a shuttle. In the 

spinning jenny this shape of cop was obtained by regulating the 
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winding of the thread by means of the cord R acting upon the 
discs PP, raising and lowering the faller wire O during the 
winding so as to guide the thread upon the spindles for 
producing the desired shape of cop. The same shape of cop 
and mode of guiding the thread are still retained in the present 
spinning machines; but the whole of the movements are now 
effected entirely by self-acting machinery. 

Further improvements in the preparatory processes of 
carding and roving were introduced by Arkwright in 1775, 
which may be said to include the principal features contained 
in the carding and roving machines now used. The cotton 
delivered from the preliminary machine was formed into a roll 
or lap, for supplying a continuous fleece of cotton to the 
carding cylinders, the carding operation being repeated until 
the irregular mass of fibres in the raw material had been 
combed straight and laid parallel in the fleece of cotton with 
a sufficient degree of uniformity to allow of proceeding to the 
subsequent operations. |Comb-plates worked backwards and 
forwards by cranks were also added for combing off the cotton 
in a continuous fleece from the “ doffer” or taking-off cylinder 
of each of the carding machines. The sliver delivered from the 
last carding process was passed between a pair of rollers for the 
purpose of consolidating it by the pressure of the rollers after 
the loosening action of the doffing comb-plate; and it was then 
coiled down into a can. 

The doubling and drawing processes employed at this stage 
of the manufacture were also introduced by Arkwright at the 
same time, the object being to intermingle the fibres more 
completely in the sliver, and thereby render it more uniform 
in quality, ready for twisting into a roving. For this purpose 
two or generally more of the slivers from the carding engine 
are passed side by side through a series of pairs of drawing 
rollers, each pair in succession being made to run faster thar 
the preceding one; and the last pair of rollers runs as many 
times faster than the first pair as there are slivers doubled 
together, so that the single combined sliver delivered from the 
rollers is drawn down to the same size or weight per foot as one 
of the original slivers. The doubling and drawing operations 
are usually performed three times, and the ultimate sliver so 
prepared is then ready for the roving frame, at which it is 
again drawn and twisted and wound upon a bobbin. 

In the roving frame Arkwright now effected an important 
advance upon his previous machine, shown in Fig. 1, by 
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introducing the new principle which has since been adhered 
to, of driving the bobbin and the spindle independently by 
separate motions, instead of allowing the bobbin to be simply 
dragged round by the thread as previously described. At the 

same time he also introduced the conical regulating drum, for 
reducing the speed of the bobbin in proportion as its diameter 
was increased by the thickness of the coils of roving wound 
upon it, so as to avoid increasing the tension upon the roving, 
as would be the case if the speed of the bobbin were uniform, 
since the spindle and flyer are driven always at a constant 

speed. This method of regulating the speed of the bobbin by 
a conical drum is the same as the « one still employed in modern 
machinery, with modifications only in the mode of application. 
There appears reason also to believe that the rising and falling 
motion of the bobbin upon the spindle, for winding the roving 
on the bobbin in regular coils by continuous vertical movement 
of the bobbin, was also introduced by Arkwright at the same 
time, although no description is given by him of the manner in 
which this was accomphlshed; but in the drawing illustrating 
the series of improvements introduced by him at that period, 
the flyer upon the spindle is shown with a single eye for 
delivering the roving upon the bobbin, instead of the succession 
of hooks fixed on the arm of the flyer in the previous machine 
(Fig. 1), for winding the roving on in a succession of steps; and 
a* sufficient space is also left in the drawing to allow of the 
required vertical movement of the bobbin. This principle 
of hfting and lowering the bobbin upon the spindle during 
the winding, which is employed in all the present machines, 
has not been traced to any earher date than these final 
improvements introduced by Arkwright in 1775. 

By thus making special machines for each process in the 
preparation of the material for spinning, Arkwright effected a 
most important division of labour; and the factory system, already 
introduced in the silk manufacture, became rapidly extended 
in consequence, as will be seen from the following data :— 

Total value of Cotton Yarn produced in Great Britain 
iri d 70, wali Sea ee + Fc eth ogous shades os cde ee cs £200,000 

Total value of Cotton Yarn produced in Great Britain 
in 118048 DOU ly ccetae ze, ee tee coset Bee ee rovitics: coe eee 290,000,000 

or about 450 times greater in the latter year, notwithstanding 
the enormously reduced cost in production, which may be taken 
at a little more than one-third the cost of production in 1760, 
as will be seen from the figures below : 
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The production per spindle of 32’s twist has increased as 
follows :— 
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MODERN COTTON SPINNING. 
ie an important sense of the word the manufacture of cotton 

begins at the plantation and the gin house. Cotton is, In 

veality, a species of hair or down that grows out of the seed and 
enyelops or wraps it. The seed is somewhat smaller than ka 
common pea, and when the down or lint is pulled away, 1 
shows a black and rather oily husk. The weight of the seed : 

about thrice that of the enveloping wool. Thus 1,200 ree as it 

comes from the field will be separated by the gin into ¢ 300 Ibs. 

of lint and 900 Ibs. of seed. The separe ation of this seed from 

the cotton is the first process required to prepare it for the 

market, and is effected by various methods, but chiefly by 

means of a gin, consisting of a series of saws revolving in 

the interstices af an iron bed upon which the cotton is placed, 

the fibre being drawn through the slits in the bed, leaving the 
seeds behind. The gins first used broke the fibre more or less, 
and were especially injurious to the long stapled cotton. The 

Macarthy gin, an American invention, separates the seed from 
the cotton without occasioning any injury to the staple, the 

cotton being drawn by a leather covered roller, between a 

metallic plate fixed tangentially to the roller, and a blade 
which moves up and down ina plane immediately behind and 
parallel to the fixed plate, the seeds being forced out by the 

action of the movable blade. 

LiL 

Double Roller Gin. Single Action Macarthy Gin 



The raw cotton, as taken from the plant, is usually 
“ginned” in the neighbourhood of the plantation, and is then 
compressed into bales by hydraulic power or otherwise, and in 
this form it is received at the mills. The cotton then undergoes 
a variety of processes preparatory to being spun into yarn or 
thread. 

The first operation is to open the bales and feed the cotton 
in large pieces to the Hopper Bale Breaker (see sectional 
elevation) in order that it may be opened and loosened as much 
as possible before being either made into a mixing or passed 
direct to the Blowing Machinery where mixings are dispensed 
with, as is now the case in many mills. 

Mixings should, however, be used for long stapled cotton 
such as Sea Islands, Egyptian, &c., for spinniny fine counts of 
yarn. 

The direct arrangement (without mixings) is used for all 
classes of cotton with the exception of Sea Islands and fine 
Egyptian. 

Hopper Bale Breaker.—The cotton taken from the 
bales is put in the hopper a, the horizontal lattice B carrying 
it forward and pressing it against the spikes of the inclined 
elevating lattice c, where it is subjected to a sort of combing 
action, and is then carried upward to the spiked roller p, which 
further combs the cotton, and throws back into the hopper any 
large or unopened pieces, thus securing more perfect opening 
and mixing of the cotton before it leaves the hopper. 

The spiked roller is stripped and kept clean by the 
stripping roller bk, the surplus cotton falling back into the 
hopper. The cotton after passing the spiked roller is stripped 
from the inclined lattice by the beater F, and falls on the grid a 
in the delivery sheet, and is conveyed either to the mixing 
or to the filling lattice of the Hopper Feeding Machine, which 
not only dispenses with carrying the cotton long distances, but 
keeps the hopper regularly charged, the lattice being governed 
by an automatic arrangement fixed to the end of the hopper. 
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Hopper Feeder, with creeper or filling lattice. In 
the arrangement shown above, the cotton is taken from the 
mixings and spread evenly upon the creeper lattice which 
conveys it to the hopper feeder. 

After the cotton is deposited in the hopper it is carried 
forward by the lattice G against the face of the inclined 
lattice a, travelling in the direction indicated by the arrows, 
and thence up to the combing cylinder ¢ (running in the 
opposite direction), which gives the combing action claimed by 
us, and allows only small pieces of cotton to pass forward. The 
cylinder co takes off the surplus of the feed and carries round a 
charge of small pieces, the large pieces having in the meantime 
been removed by the action of the strippers p and &, and 
returned into the hopper (well away from the lifting lattice 4), 
thus the lifting lattice A, and the combing cylinder c, take 
forward only small pieces of well-combed cotton, which is 
stripped by the cylinder B, and passed down the shoot 0 on to 
the lattice feeder k, all loose refuse passing through the bars 
at N and out at H. 

Ample space is provided between the lattice G and the 
lifting lattice a, thereby allowing any hard substance which 
the spikes will not take up to pass out through the bottom 
erid. 

Lattice Feeder.—The cotton, after passing through the 
hopper feeder, is delivered in an even and open state on to 
the feed lattice A (connected with the exhaust opener), which, 
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with the help of the collecting roller B, carries it to the pedal 
feed roller c. 

yy 
YM. 
7, 

Y, 

The pedals pp regulate the quantity of cotton passing through 
the machine, and the rollers pH, FF, having an increased 
velocity, pull the cotton and present it to the cylinder a. The 
action of the cylinder, which revolves quickly and beats the 
cotton against the grid bars hh, cleans the cotton; the sand 
and other impurities pass through the spaces between the 
bars, and are deposited on the floor underneath the machine. 

By the action of the large fans in the exhaust opener, the 
cotton is drawn through the Dust Trunk, which is provided 
with a travelling lattice. The lattice moves in the opposite 
direction to the cotton, and the cotton in its passage through 
the dust trunk beats against the ribs which are attached to 
the lattice cloth, and the impurities falling on the lattice are 
carried along and emptied on to doors BB at the end of the dust 
trunk. These doors are provided with levers and weights, so 
that when the weight of the dirt, &c., overcomes the weight 
of the lever, it falls into a bag or other receptacle. 

OX MIXING ROOM 

Foon Line, jFeeven | Breed | een 

AM Ag wv l»E/F°"FrFhWphF_ WML, 
= SSeS 

= a, == = 

eet EXHAUST OFENER’ © 
=—__} 

WWWWmumu_«”_ ma Wu —OO~ www © o-7 
De 

FLOOM LINE 



Cotton Waste Opening Machine.—This machine is 
used for working up clean waste from Carding Engines, Frames, 
&ec., and is now frequently used in combination with the 
Exhaust Opener. For our special patent arrangements of this 
machine see full description under this heading. 

Crighton Opener.— Before proceeding with the exhaust 
opener it will, perhaps, be advisable at this point to describe 
briefly another type of opener, which is frequently adopted 
with advantage, viz., the Crighton or vertical beater opener. 

This machine may be arranged to work in connection with 
the bale breaker previous to the cotton being mixed, or it may 

be placed between the lattice feeder and the exhaust opener. 
The latter arrangement is generally adopted for the reason that 
the cotton having already passed through the hopper bale 
breaker, hopper feeder and lattice feeders, is in a fairly loose 

condition, and is therefore calculated to require less severe 
treatment than at an earlier stage, thus reducing to a 
minimum the risk of damaging the fibre, and at the same 
time opening and cleaning more effectively. 

This opener may also be constructed with a lattice feeder 
and a delivery lattice as in illustration, for adoption in small 
mills where the ontturn required does not warrant putting 
down an exhaust opener, and may be arranged to deliver into 
a hopper feeder, the latter to feed a seutcher, the cotton being 
thus made into a lap without further handling 
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In this opener the cotton is drawn from the feed pipe A by 
the action of the fan B, which produces a partial vacuum in the 
cage ©, and is brought into contact with the bottom blades of 
the quickly revolving beater p, which loosen the cotton and, as 
it rises, the action is repeated by each blade, until the cotton 
escapes at E in the direction of the arrows to the revolving 
cage Cc, and from thence is cleared by the delivery roller and the 
lattice G. 

When the machine is placed between the lattice feeder and 
the exhaust opener, the cylinder part only is used, the lattice 
feed and delivery parts being dispensed with, and the cotton 
passing direct into the pipe a, is drawn from thence to the 
exhaust opener. 

When a clean grade of cotton is being worked it may, by 
an arrangement of valves, miss the crighton cylinder and pass 
direct to the exhaust opener, or on the other hand, where dirty 
Hast Indian cottons are being worked, it is often considered 
advisable to put down two single crighton cylinders, so 
arranged that the cotton may pass through one or both 
cylinders as required. 

Below is a section of the Exhaust Opener through the 
large fan casing, and the small arrows indicate the passage 
of the cotton from the feed pipe to the passage leading to the 
first pair of dust cages cl cl. 
The cotton is drawn from the lattice 
feeder by the action of the large fan 
B (see cut), and presented to cylinder 
A, which passes it over the grid bars 
eee, the dirt, &e., falling through 
the spaces between the bars into the 
box behind the cylinder. The cotton 
then passes on to the first pair of 
cages c'c', through the feed rollers 
ff, and is presented to the action of bene 
a beater pD passing over the beater LOI WON 
bars and dust box, which further == 
clean it; it is then spread quite level 
on the second pair of dust cages c’c”, and then passes through 
the calender rollers kK as indicated by the arrows, and is made 
into a roll or lap 1. The above-mentioned dust cages (or wire 
gauze cylinders) serve as fine sieves, their interiors being 
exhausted by the fans FF, by which means the more minute 
particles of dust are sifted out of the cotton and discharged 
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by the fans through the apertures mM, and deposited in the 
dust cellar underneath. 

weetseses 

Exhaust Opener and Lap Machine. 

It should be observed that at the commencement of each 
lap, the rollers at the lattice feeder are started a short time 
before the lap part of the opener, and at the finish the feeder 
stops the same length of time before the lap part; by this 
means the trunk and pipes are freed from cotton when the lap 
part stops; thus the irregularity caused by the cotton falling in 
the trunk is obviated. 

The connection between feeder and opener is automatic in 
its action, and requires no attention, nor is it necessary for the 
feeder to be above the blowing room, but may be on the 
same level, or in the room below. 

The next operation is to take four of the laps made by the 
exhaust opener and place them on the feed lattice A of a 
Scutcher. The lattice unrolls the laps and conveys the four 
layers to the feed rollers, where the material is again regulated 
by the rollers and pedals, and then passes on to the beater B 
to be further cleaned and spread evenly on the cages ¢ c, thence 
through the callender rollers k, as indicated, and made into a 
lap L, this operation being repeated where necessary. 
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Single Scutcher and Lap Machine. 

By the adoption of our system, consisting of Hopper Bale 
Breaker, Hopper and Lattice Feeders, Crighton Opener cylinder 
part, Exhaust Opener and Lap Machine, and Single Scutchers, 
cotton may be made into finished laps at a considerable 
reduction in labour as compared with the ordinary system. 
See various arrangements of Blowing Machinery, pages 76 to 79. 

Carding.—The carding process which follows the scutching 
is, in the opinion of many experts, the most important operation 
through which the cotton passes. It is at this point that the 
final cleansing takes place by the elimination of the impurities 
that have not been removed by the opening and scutching 
machinery, and the fibres, which are at this stage crossed in 
every conceivable direction, require to be placed in parallel 
order. The Carding Engine which accomplishes this the most 
successfully will give the most satisfactory results in the 
spinning; or, in other words, lead to the production of the 

best yarn. The premier position has now been unanimously 
assigned to the present form of the self-stripping revolving 
flat card. This card is shown in section, and consists of a 
main carding cylinder 4; and on its circumference the flats 

B B—which are made in the form of cast-iron ribs faced with 
ard clothing—are seen connected, so as to form an endless 

travelling lattice, those at work resting upon flexible semi- 
circular rings c, which are accurately fitted upon the fixed 
bends pp, the whole being carried from the frame sides &£ &. 
The flats when out of action—/7.e., when quitting the cylinder 
A—are stripped of any fibres or impurities adhering to them 
by the action of the patent vibrating comb F and the revolv- 
ing brush G. The flats then pass over guide rollers to the 
grinding apparatus H, whereby the faces of all the flats are 
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successively ground from their working surfaces by the 
grinding roller J, and the points of the wire levelled and 
sharpened while the card is working. The extra cleaning 
facilities afforded by this type of carding engine have been 
still further augmented by the arrangement of the casings 

and knives applied to the cylinder A and the taker-in k 
respectively. A simple form of adjustment has been devised to 

give any desired result, and being regulated from the outside of 
the frame, it makes what was formerly a laborious duty into the 
simplest that the attendant has to perform. The casings and 
the covers are adjustable, to allow for any wearing of the wire 
on the respective parts they enclose, so as ‘to pr event the forma- 
tion of accumulations, which in older systems were the main 

cause of inefficient work. The unlapping of the fleece of the 
lap 0 is performed by the roller p, on which the lap rests, and 

it is then drawn forward under the feed roller Q, and dbhvered 
to the taker-in roller k, revolving in the direction of the arrow. 

At this point the carding or combing action commences, the 

fleece being held by the feed roller Q. The fibrous fnfte of 

cotton are carried round on the underside of the taker-in to the 
main carding cylinder a. The wire clothing of the carding 

cylinder sweeps off the cotton from the taker-in k, and carries 
it forward to the series of flats BB. The wire clothing of the 
flats is set to face that on the main carding cylinder, and 
travels forward in the same direction as the surface of the 

cylinder, but at a very slow rate. The cotton thus undergoes 
a very thorough sarding and straightening in passing the 
forty flats, wineh are always in contact with the top of 

the carding cylinder. The fleece of cotton after its passage 
through the flats is taken off in a continuous sheet by the 

doffer. rk, the wire clothing of which faces that on the 
eylinder, but runs at a much slower speed. The fleece thus 
receives a further straightening and stretching on leaving 
the carding cylinder, and is carried on the muuderside of the 
doffer to the ‘vibrating comb s, which describes a short are 
of 1} inches vertical favernent: ani is driven from a self-oiling 
oséillating motion which runs at 2,000 revolutions per Aaa 

or upwards without the slightest inconvenience. This comb 
strips the fleece from the face of the doffer in its down stroke 
and clears itself in rising. The thin fleece of the full width of 
the machine is then gathered in lateral guides to a width of 
about 6 inches, and finally into a smooth bell-mouthed funnel 
having a hole only half-an-inch in diameter, through which the 
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contracted ribbon or sliver is drawn by the calender rollers vu v, 
whence it passes to the coiler y and can w. The sliver is coiled 
by this arrangement until the can is filled, and then taken to 
the drawing frame. 

The old system of using two sets of cards, generally called 
“breakers ’ and “ finishers,’ may be said to be obsolete in 
this country. 

The lap produced on the scutcher, and placed behind the 
Carding Engine, is made of such a weight per yard as to 
produce a sliver of the average thickness required, the doffer 
of the Carding Engine being arranged to run at a suitable 
speed for the purpose. There is, however, a varying amount 
of waste in the carding, consequently the thickness of the 
shiver, as deposited in the coiler can, may vary to a certain 
extent, and it is the function of the Drawing Frame to make 
the sliver as uniform in thickness as possible. 

The Sliver Lap Machine.—Generally 16 or 20 cans are 
put to this Machine, 8 or 10 on each side, the slivers passing 

from the cans over the spoons connected with a stop motion, 

Sliver Lap Machine. 
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thence through three pairs of drawing rollers, and forward to a 
series of calender rollers which press the slivers into a sheet, 
and form them into a lap. 

We may add that we are also makers of the Ribbon Lap 

Machine referred to below, if preferred by any of our customers. 

Improved Cotton Combing Machine. 

(Heilmann’s System.) 

Combing.—The better class of yarn, known as_ fine 
numbers (say from 80's to 250’s or upwards), is, after carding, 
usually combed on the Combing Machine to eliminate all short 
fibre, which is an indispensable operation for these higher 

qualities. In order that the cotton may be in a suitable 

form and condition for combing, the card sliver is passed 

through one passage of drawing Sava made into a lap by the 

Sliver Lap Machine. Another system is to displace the 

Drawing Frame at this stage, and insert a Ribbon Lap 

Machias between the Sliver Lap Machine and the Comber. 

In the former system the doubling takes place in the sliver, 

and in the latter in the lap, both systems, however, having’ 
thedetinite object of obtaining a uniform lap, with the fibres 
of cotton in the greatest possible degree of parallelism, so as 
to be in the anee suitable condition - combing. 

After leaving the comber the sliver is passed through three 
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passages of drawing frames for further doubling and drawing, 
thus rendering the sliver more uniform in density throughout 
its length. 

The Drawing Frame is for the purpose of placing 
the fibres of cotton more parallel, and to render the sliver 
as uniform as possible in thickness. It is fitted, as a rule, 
with four rows of top and bottom rollers (sometimes five or 
six), and to each coiler or delivery six or eight cans are 
placed at the back, according to circumstances. The slivers as 
drawn from the cans AA pass over the tumblers 8 of the back 
stop motion, through the guides ¢ of the traverse bars behind 
the rollers, and through the draft rollers to the trumpet p of 
the front stop motion. The sliver then passes between the 
calender rollers & &, through the tube of the coiler, and is 
deposited in the can. Underneath the coiler wheel of one of 
the cans of each head a loose plate py is so arranged that when 
the can is full the plate is lifted by the coils of sliver, and being 

Drawing Frame. 
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in connection with the rocking shaft G stops the machine. The 
whole of the cans in this head are then removed, replaced by 
empty ones, and the machine set to work again. There is one 
tumbler 8 to each sliver, and if the sliver breaks or the can 
becomes empty the tumbler through which it passes over- 
balances, comes in contact with the oscillating bar on the 
rocking agit G, and by simple mechanism stops the machine. 
The trumpet pb of the front stop motion is connected with the 
same mechanism, its object being to stop the machine when the 
shver is hght or breaks from any cause, such as roller laps, &c. 
As the special function of the drawing frame is to lay the 
fibres of cotton parallel and render the slivers of equal thickness 
by frequent doublings, &e., the rollers naturally play a very 
important part; the gearing is arranged at one end of the rollers, 
which run at gr adually increasing speeds from the back to the 
front lines, to attenuate the sliver or give what is called “ draft.” 
To maintain the flutes and the bearings of these rollers in 
good condition, the front, and sometimes the second, lines of 
rollers a are casehardened. The draft from the front to the back 
rollers is usually arranged to suit the number of ends run into 
one, that is to say, when six ends are run into one, a draft of 
six, and for eight ends a draft of eight. It is customary to 
have three passages of drawing frames, or four passages for 
fine yarns, each head or passage having six, seven, or eight 
coilers, according to the weight of sliver to be produced. 

The Slubbing, Intermediate, Roving, and Fine 
Roving Frames which follow—acecording to the fineness of 
the roving required—further elongate and stretch the fibres ; 
but in addition to the drawing process it is necessary at this 
stage to put in twist to give sufficient strength to the roving, so 
that it may be put on and drawn off the bobbin without andue 
stretching. For coarse counts of yarn there are usually two 
passages ‘of flyer frames, viz., slubbing and roving; for medium 
counts three passages, viz., slubbing, intermediate, and roving 
frames; and for very fine counts four passages, vV1z., slubbing, 
intermediate, roving and fine roving frames. The Slubbing 
Frame receives one can per spindle, taken from the third or 
fourth passage of Drawing Frame, and draws or elongates 
the sliver by means of three rows of rollers, producing a 
roving or thread three, four, or five times or thereabouts 
finer than received from the Drawing Frame. The bobbins 
from the slubbing spindles are next put in the creel of 
the intermediate frame, two bobbins to each spindle, and 
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the drawing and twisting processes are repeated; the same 
being done in the roving and fine roving frames, where the 
latter are necessary, according to the counts of yarn to be pro- 
duced. All these flyer frames are similar in general construction, 
but have graduated sizes of rollers and of bobbins, &e., to suit 
the counts of roving to be produced, therefore a description 
of one machine will serve for the whole series. On reference to 
illustration it will be seen that the cotton passes through the three 
lines of top and bottom rollers to the spindles. Each spindle 
has on its upper end a tubular flyer AA, which surrounds the 
bobbin BB, which fits on a bobbin wheel running on the collar 
or bolster of the spindle cc. Both the spindles and the bobbins 
revolve in the same direction, but at different speeds, so as to 
cause the fibre to be wound on and twisted at the same rate 
as it is delivered from the rollers. By means of a shortening 
apparatus the length of traverse is reduced as each layer of 
roving is placed on the bobbin, and at the same time the 
strap on the cones ££ receives a definite movement, and the 
variable speed from the bottom cone is then transmitted 
through the patent winding motion on the driving shaft F 
to the bobbins BB. In these frames, as well as in spinning 
machines, it is usual to have at least the front row of fluted 
rollers case-hardened. The spinning into yarn from the roving 
bobbin is at present done on either the self-acting mule or the 
ring spinning frame. 

a 



Section of Flyer Frame. 
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The Ring Spinning Frame has taken the place of 
the Flyer Throstle for warp yarns, and besides is capable 
of spinning weft yarns; and although extensively adopted for 
coarse and medium yarns, the ring frame has in recent years 
been so improved that fine yarns are now largely spun on this 
machine with satisfactory results, particularly in countries 
where skilled labour is not available. The roving from the 
bobbins 4 A, taken from the Roving Frame, passes from the creel 
through three lines of draft rollers 5 to the bobbins c, which 
are placed upon and held firmly by the spindles pp. These 
spindles are screwed in the double girder rails ee. The 

Section of Ring Spinning Frame, 
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requisite twist is obtained in the yarn by means of the small 
steel traveller GG, through which the yarn (in its passage from 
the rollers to the bobbins) is threaded. The revolutions of the 
spindle are communicated to the yarn through the traveller, 
thus putting in the twist, and the traveller, combined with the 
friction of the atmosphere, creates the necessary drag to wind 
the yarn tightly on the bobbins. The travellers are made of 
various sizes to suit the strength of yarn being spun. The 
traverse of the yarn on the bobbins is caused by the copping 
motion H, which communicates the necessary motion to the ring 
plates 11 through the volute wheels 44, the rocking shaft K Kk, 
and the lifting pillars 1. The ring frame illustrated shows the 
machine for spinning warp yarns, and although differing in 
some respects, will also serve to show the machine for spinning 
weft on wood pirns, or weft cops on paper tubes. Much time 
and ingenuity have been spent in endeavouring to make the 
spindles durable and free from vibration, and to make the 
bolster holder to contain a good supply of oil. Spindles of 
our bp pattern, with front oil spout and reservoir, require 
oiling once only in several months, although they run well 
and steadily at the high speed of about 10,000 revolutions per 
minute, 

The Self-acting Mule takes up the fibre at the same 
stage as the ring spinning frame, but works by a different 
method, in such a manner that it will spin the most varied 
grades of yarn from the coarsest to the finest qualities 
and from the shortest to the longest staples. The leading 
peculiarity of the mule is that while the roller beams and 
rollers are fixed in one position, the carriage which supports 
the spindle has a backward and forward motion to and from 
the roller beams. The illustration shows the headstock 
containing the gearing for imparting motion to the whole 
machine, the creel containing the roving bobbins, the draft 
rollers, the square, viz., that part of the carriage which is 
underneath the framing of the headstock, and which contains 
some of the principal mechanism. The carriage p contains the 
spindles on which the yarn is wound, the fallers, and the tin 
roller to drive the spindles; and the square contains the 
winding-on drum, &c. From the bobbins 4a, placed in the 
creel, the roving, either single or double as the case may be, 
passes through the draft rollers 8 to the spindles c, and by 
appropriate mechanism the carriage 1s made to travel outward 
from the roller beam, the tin roller being driven by ropes 
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and the spindles by bands. The spindles are placed at an 
angle to the base line of the carriage, inclining towards the 
rollers, so that during the drawing out of the carriage 
when the yarn is receiving the required twist from the 
rapid revolution of the spindles, the yarn may slip off the 
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Self-Acting Mule. 
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point of the spindle, and no winding take place. Towards the completion of the outward run of the carriage certain changes in the gearing are made; the motion of the draft rollers B ceases, but the spindles ¢ continue to revolve, and as the yarn is thus held by the motionless rollers a further stretch, called “after draft” or “jacking,” may be given if necessary. This motion is, however, used only for certain classes of fine yarns. The spindles are then, by the mechanism of the headstock, made to revolve in the opposite direction to 
their first motion, thus unwinding the spiral coils of yarn on the spindles whilst the faller wire is being depressed to the 
proper position for guiding the thread on the spindle. In the final or third movement the carriage begins its traverse towards 
the rollers, and as it runs in, the spindles revolve and wind on 
the spun and twisted length of yarn resulting from the previous cycle of movements. The length of the stretch 
averages about 64 inches, and according to vireumstances up 
to five stretches per minute are made. As stated above, the 
mule will spin from the coarsest to the finest counts, and yarn 
has been spun to the astonishing degree of fineness of No. 400, 
that is, 400 x 840, or 336.000 yards, or about 190 miles in 
length, for 11b. of cotton. From 300 to 400 hanks to the pound 
are at times spun from Sea Island cotton. The mule illustrated 
shows rope taking-in motion, patent nosing motion, and other 
improvements 

Doubling or Twisting of two, three. or more threads 
is done on either ring or flyer system, according to the purpose 
for which the yarn is intended. For hosiery, and where a full 
thread is required, the work is done in a dry state, but for 
sewings, nettings, &c., the yarn before being twisted is passed 
through water. The ring doubler or twister is somewhat 
similar in principle to the ring spinning frame illustrated, but 
has only one line of delivery rollers instead of draft rollers. 
We make these machines on the English system, with the 
water trough behind the rollers, or on the’ Scotch system, 
with the rollers revolving in the water troughs, as largely 
adopted by the thread trade. 
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Ring Doubler. 

The Self-acting Twiner is another machine used for 

doubling. It is worked on the same principle as the self-acting 

mule. but has, instead of the draft rollers, a locking apparatus 

to hold the threads while the spindles are winding on the 

doubled yarn as the slide or creel goes in, and to release the 

threads as the slide or creel draws out. As a rule, the 

spindles in a twiner are in a stationary frame, in a similar 

position to that occupied by the roller beam in the mule, 

whilst the slide or creel containing the cops or bobbins of yarn 

to be doubled and twisted runs to and from this fixed spindle 

frame. 
Our self-acting twiners are of the most modern type, 

containing all recent improvements of the self-acting mule 

that are applicable to twiners, such as rope taking-in motion, 
backing-off chain tightening motion, and patent nosing motion. 

The framing of the headstock is exceptionally solid, and the 

different parts are easy of access. 
Various forms of slides can be supplied, including the old 

wood locking slide, but we recommend our ordinary form as the 

simplest and most certain in its action, and it leaves the least 

slack yarn on unlocking. We arrange the slides for dry 
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doubling or with water trough or other arrangements for wet 
doubling, and with various forms of creels for doubling from 
cops or bobbins, or from winders’ bobbins on which two or 
more threads have been previously wound. The twiners are 
made to suit any position of main driving shaft in the building 
to contain them. We are sole makers of Tetlow’s patent clearer 
plates for cleaning the yarn whilst doubling. 

Self-acting Twiner. 

Reeling.—In order to facilitate the dyeing of the yarn, it 
is necessary that it be in an open condition suitable for receiving 
the dye, and to achieve this, it is wound from the cop or bobbin 
on to a swift in the form of a hank, for which purpose reels are constructed in a variety of ways, depending whether the yarn is 
to be wound from cops or bobbins. 

The “swift” is composed of a light iron tube or a tin 
cylinder, upon which a number of arms are mounted, and on 
the ends of these arms are fixed wooden laths or bars, around 
which the yarn is wound into hanks, from cops or bobbins fixed 
on suitable skewers, pegs, or spindles, as required. 

A stop motion is applied, so that when a certain length has 
been reeled, the strap 1s transferred from the fast to the loose 
pulley, and the machine is stopped. 

An automatic stop motion when a thread breaks is also 
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applied, when required, for the prevention of short length 

hanks. 
To doff the hanks, the swift is made so that the arms 

‘an be drawn together, or closed, thus releasing or slackening 

the hanks, and enabling the attendant to draw them to the 

end of the reel, whereby a suitable doffing arrangement the 

hanks may be removed. 

eee TF 7a 

Cop Reel. 

(Hand and Power.) 

Bundling Press.—lIf the yarn is intended for export, 

after being reeled it is made up into bundles of 5lb., 1O1b., or 

12 1b. each in weight. 
These bundles are formed by the aid of the bundling 

press, which contains within a strong frame powerful gearing 

by which a presser table is moved upwards. Attached to the 

side framing are two sets of five or more cast steel side bars, 

slightly separated from each other to allow of the passage 

of strings. To one of the sets of side bars are hinged bars, 

which pass across the top and are locked automatically by 

levers jointed to the opposite set, the whole forming a box to 

contain the requisite number of knotted hanks to form a bundle 

of the desired weight. 
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Bundling Press, with Patent Self-closing and 

Opening Bars. 

The action of the press with automatic closing box is as 
follows :—The knots or hanks having been placed in the box, 
and the strap moved from the loose to the fast pulley, the top 

bars descend and are fastened automatically. The table or 
presser then rises until the bundle is pressed to the proper size, 
when the knocking-off motion comes into action and the press 
stops. The attendant then ties the various strings, and releases 
a catch from the ratchet wheel on flywheel shaft, when the 
presser sinks by its own weight, and during its descent the top 
bars are automatically unlocked and turned back, and the 
bundle then removed by the attendant. 

Warp Winding Frame.—'This machine winds the 

grey yarn from the mule cop or ring frame bobbin on to 
larger bobbins called warpers’ bobbins, and at the same time 
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clears the yar of impurities. 

The machine has on each side two rows of spindles driven 

by bands from a tin drum or roller, running through the centre 

of the machine. 
The cops or bobbins to be wound are fixed in front of the 

machine, and the threads pass over a drag roller covered with 

Warp Winding Machine. 

cloth, and thence over a guide rod, through a card wire brush, 
and over a guide, on to the warpers’ bobbin. 

On each spindle is fixed a cast-iron disc, covered with a 
flannel washer, on which the bobbin rests and revolves by 

frictional contact. 
The wire brush and guide traverse npwards and downwards 

whilst filling the bobbins with yarn. 
As the warpers’ bobbins fill and get larger in diameter, a 

gradually increasing rate of winding and tension on the yarn 
takes place, owing to the greater circumference of the bobbin; 
and on this account it is therefore usual to run the back row of 
spindles more slowly than the front row, and as the bobbins 
on the front row of spindles increase in diameter they are 
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placed on the back row, thus reducing the tension on the varn. 
Bobbins up to about half size are therefore produced on the 
front row of spindles and full size bobbins on the back row, 
both sets working, however, at the same time. 

The Drum Winder is used for winding hanks on to 
warping bobbins ready for the creel of the warping or 
beaming machine. The warpers’ bobbins are placed on iron 
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Drum Winder, 

To wind from Hanks to Warpers’ Bobbins. 

Single line of Drums, 2 Bobbins per Drum. 

surface drums, and are driven by frictional contact. By this 
means a uniform surface velocity is imparted to the 
bobbin, and consequently a uniform tension on the thread is 
obtained, which is an important desideratum in winding hanks 
the threads of which may have become matted together in 
the dyeing. 

‘T'o guide the yarn on to the bobbin, thread guides are fixed 
to a rod extending the length of the frame, and to which a 
lateral traverse equal to the lift of the bobbin or the distance 
between its flanges is given by suitable mechanism. 

The drum winder may be constructed with a line of drums 
on each side of the machine, with one bobbin per drum, or with 
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a single line of drums in the centre, but with two bobbins per 

drum. The former type 1s most convenient where the work- 

people are of very short stature. 

Pirn Winder for Weft.— After dyeing the hanks of yarn 

used for weft in weaving coloured goods, such as checks, it is 

necessary to re-wind the yarn on the Pirn Winder to prepare 

cops (cannettes) or pirns for the loom shuttle. On each side of 

this machine are swifts to receive the dyed hanks, the yarn 

passing from the hanks over guide rods, one of which has a radial 

movement to traverse the yarn on to paper tubes or pirns. The 

form of the cop is obtained by means of a slit conical cup through 

which the spindle and the pirn pass. The yarn is guided through 

the slit in the cup on to the revolving pirn, and as the winding 

progresses it uccumulates and fills the cup, and causes the cop 

or pirn to be pushed upwards, at the same time imparting to 

the cop its conical shape. It may be added that the machine 

may be arranged for hanks above or below. 

The Warping or Beaming Machine follows the 

winding frame, and has a creel, V shape in plan, to contain 

200 or more Warpers bobbins, the threads from which are 

passed through a reed. under and over tension rollers, and 

Warping Machine. 
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thence through a guide comb and on to a warpers’ beam, 
consisting of a wood roller about 5” diameter, with iron flanges 
about 21” diameter. The yarn is now in a suitable condition 
for being sized, to facilitate weaving, &e. 

Sectional Warping is a method largely adopted for 
dyed or coloured warps, and where the warp yarn is sized in 
the hank. The machine for this purpose is a diminutive 
beaming frame, with a creel for 400 to 600 bobbins. 

The yarn is warped in sections or cheeses about 5 inches 
in width, the number depending upon the number of threads 
to be put on the loom beam. 

If the yarn is required in balls for transport the ends 
from a section are gathered together into a loose rope and 
coiled in a balling machine. 

For warps containing coloured ends, the system of sectional 
warping presents well known advantages. ‘ The yarn can be 
sized in the hank after reeling (each colour being kept separate), 
then wound on warpers’ bobbins on the Drum Winder already 
described, and finally placed in the creel of the Sectional Warp- 
ing machine in the required order to form stripes and other 
effects as in check and fancy cloths. 

Size Mixing.—This is performed in becks or wooden 
cisterns fitted with revolving dashers to stir the mixture. 
The mixing of size requires constant care and supervision, as 
variation in quality of materials used, atmospheric conditions, 
time of storage, &c., necessitate changes in proportions of 
ingredients to obtain correct and unvarying weights of size 
in the yarn and prevent mildew. The ingredients and the 
proportions used are very variable, each manufacturer having 
his own particular recipe ; experience, therefore, is the only 
reliable guide in matters of this kind. 

The following are the principal ingredients used :— 

Ist. Adhesive Suostances which have vegetable origin.— 
Wheat flour, farina, sago, vice, dextrine or British 
gum, and Irish moss. 

2nd. Weighting Substances.—China clay, sulphate of 
lime, French chalk, silicate of magnesia, sulphate 
of magnesia or Epsom salts, sulphate of soda or 
Glauber’s salts. 
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8rd. Fatty Substances or Lubricants-—Tallow, bleached 

palm oil, cocoanut oil, castor oil, olive oil, and 

paraffin oil. 

4th. Deliquescents and Softeners.—Chloride of mag- 

nesium, chloride of calcium, glycerine and soaps. 
5th. Antiseptics. Chloride of zine, carbolic acid, cresylic 

acid and salts of arsenic, &c., including numerous 

sizing liquors which may be decoctions of chloride 

of zinc and other antiseptics. 

The Slasher Sizing Machine is now almost univer- 

sally adopted for applying size to the warp yarn. The 

machine is of considerable length, and consists of a creel for 

six or eight warpers’ beams, a size box with immersion and 

squeezing rollers, and two copper cylinders for drying, together 

with the headstock containing the gearing, &c., to wind the 

sized and dried warp on to the loom beam. 

The beams from the warping machine are placed in the 

creel in two levels. the number of ends on each being such that 

the total from all the beams make up the required number of 

ends in the warp. The ends are gathered together in a sheet, 

those from the first beams passing under and over those which 

follow alternately, and thence through the sowe box, passing 

under a skeleton immersion roller, which may be raised or 

lowered at pleasure, and through a pair of presser rollers, to 

squeeze out the superfluous size, at the same time pressing the 

size into the yarn. 

The warp then passes forward and is wound round the 

larger cylinder, thence over carrier rollers, and round the small 

cvlinder, after which it passes to and fro over other carrier 

Slasher Sizing Machine. 
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rollers below the machine, and with the assistance of one or 
two fans is thus thoroughly cooled and dried before being 
wound on the yarn beam for the loom. 

Ball Sizing is the system of sizing adopted after the 
process of ball warping. The warps are uncoiled and run into 
a large vat of size, passing over a number of immersed rollers, 
and left until thoroughly soaked, after which the superfluous 
size is expelled by passing between presser rollers, and the 
warp taken to a drying machine consisting of about 12 
cylinders heated by steam, where it is dried, and afterwards 
again balled and beamed. 

Owing, however, to the extra processes involved, and to 
several other drawbacks inherent to the system, this method 
is becoming obsolete, and is being superseded by slasher sizing. 
For the export of sized warps it is, however, still in vogue. 

Drawing-in.—Before the yarn beam is ready for the 
loom, each end must be drawn through the eyes or mails of 
the healds and through a dent in the reed: ‘this process is 
termed drawing-in. 

The healds ave used in making the shed for the passage of 
the shuttle, and consist of two staves or rods connected by heald 
cord, in the centre of which is an eye or mail. A set of healds 
comprises two or more sets of staves. To separate the warp to 
form a shed, one or more healds are raised and one or more 
lowered in the loom, and thus form the desired effect or pattern 
of cloth. 

The reed or comb is an arrangement of dents—pieces 
of flattened and polished wire about five inches long—fixed 
between strips of wood by pitched band. The dents are closer 
or further apart as the reed is finer or coarser in counts. Two 
ends are generally drawn between each split or dent. 

Twisting-in.—Where the healds have been used before 
with the same counts per inch, &c., the ends from a new beam 
are pieced by a loomer, or twister-in, to a corresponding end 
which has been left in the heald from an old beam ; this process 
is termed twisting-in. 
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Overpick Calico Loom with Dobby. 

The Loom interlaces the warp and weft yarns in such 

a manner as to form a firm texture of plain or fancy cloth 

according to requirements. 

The beam containing the sized warp yarn is placed} in 

suitable bearings at the back of the loom, from whence the 

yarn passes upwards and over the back rest, through the heald 

eyes and through the reed or comb; at this point the shuttle 

containing the weft yarn is caused to pass through the opening— 

termed a shed—created by the division of the warp into two 

portions by the lifting of some and lowering of other healds, 

and the weft thus projected across the warp is immediately 

beaten up by the reed held by the lathe or slay close to the 

previous pick or shot of weft: the cloth thus woven then passes 

over an iron surface roller covered with perforated steel filleting 

on to the cloth roller. 

To keep the warp at a suitable tension, the yarn beam is 

held by means of chains and weighted levers, the chains passing 

round the collars of the beams at each end, the threads of yarn 

from the beam being separated by two lease rods placed across 

52 



the warp between the back rest and the healds, the alternate 
ends passing under one rod and over the other to keep them 
thoroughly separated and independent of each other. 

The healds are carried by straps and cords from heald 
rollers fixed to the cross framing over the top of the loom, and 
are operated from a tappet shaft below the machine by means 
of levers, the tappet shaft being driven from the crank shaft by 
spur gearing outside the loom framing. 

The shuttle containing the weft yarn traverses the warp by 
the action of a cam or picking plate on the tappet shaft, which 
communicates by a blow a quick movement to the picking-stick, 
on which is a leather strap connected to the picker—a piece of 
leather or buffalo hide—against which the shuttle rests in 
the shuttle box; the motion of the picking-stick is transmitted 
to the picker, and the shuttle is driven over the slay and across 
the loom into a similar box on the other side. 

A positive take-up motion is applied to the cloth roller to 
take up the woven cloth at a definite rate, and thus determine 
the density of cloth by controlling the number of picks or 
shots of weft in a given space; and a motion is also applied 
to stop the loom when the weft breaks or when the cop or pirn 
in the shuttle is empty. 

The variety of cloths that may be woven on the loom is 
almost illimitable, and for the weaving of checks, figured goods, 
gauze, pile, or other patterns of fancy cloths, special appliances 
or motions are used, such as additional tappets of various kinds, 
circular or drop shuttle box motions for 3, 4, or 6 shuttles on 
one or both sides, and dobbies and jacquards for complicated 
or figured cloths. 

The cloth from the loom is taken to the warehouse where, 
after being examined, it is folded and made up into bundles of 
about 10 pieces ready for transport. 

Cloth Folding Machine.—This machine, as its name 
implies, folds the cloth in plaits or layers varying in size from 
18” to 44", according to requirements. 

The cloth is placed on a tray in front of the machine and 
passes upwards over an inclined table, where by means of 
reciprocating knives stretching across the machine the cloth is 
carried backwards and forwards and folded in layers or plaits 
on a sinking table, convex in shape, to conform to the curve 
described by the moving knife. 

The mechanism of the machine is of a simple character, 
consisting of a series of levers actuated by a cam driven from 
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the driving shaft, and an apparatus is apphed to stop the 
machine as soon as the end of the cloth passes over it. 

The Hydraulic Cloth Press is intended to press the 
cloth in order to reduce its bulk. The illustration shows 
the press to work by power only, but when desired it can be 

constructed to work also by hand, the method of working 

being readily understood from the illustration. The pump 

lifts the water from the tank and forces it into the ram 

cylinder; the pressure of the water then compels the ram to 

rise, and with it the table on which the cloth has been placed. 

The table is thus gradually forced against the plate overhead, 

supported by four pillars, ‘and by means of a rod fixed to one 

side of the table, the driving strap is changed from the fast to 

the loose pulley when the desired pressure has been obtained, 

and by opening the valve the table descends by its own weight 

and the water in the ram cylinder is returned to the tank. 

ie 
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Hydraulic Cloth Press. 
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PARTICULARS AND CALCULATIONS 

RELATING TO OUR 

LATEST MACHINERY 

POR 

GINNING, OPENING, CARDING, 

COMBING, PREPARING, 

SPINNING AND DOUBLING COTTON. 

POWER LOOMS AND PREPARING. 

PLAT BRO rHeRS CO] CIMITED: 

HARTFORD WORKS, 

OLDHAM, ENGLAND. 
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SINGLES GYLIN DE Kae. COTTON 

OPENER, 

40-1 GEES VWUDE, 

All woolly seed cotton is found to be more or less matted 

together by the interlacing of the fibres, particularly the shorter 

stapled varieties, as American Uplands, several varieties of East 

Indian, and some of the Levant cottons. 

This machine is constructed to disentangle such seed cotton, 

and in doing so the fibres on each seed are straightened, 

enabling the gin to take hold of them more readily, thus 

increasing the production of ginned cotton considerably. 

The machine is made with fan for up draft only, and can 

be supphed either with or without delivery lattice. 

Production.—One opener will serve for ten of our double 

action, or five of our double roller gins. 

Floor space oceupied (with delivery), 8' 3” x 5! 73". 

i. (without delivery), 3' 93” x 5’ 73”. 

Driving pulleys, 12” x 23” x 25”. Speed about 320 revs. 

per minute. 

G1 



‘
g
a
y
e
 

A
u
a
a
l
a
g
 
Y
M
 

‘apIMm 
,
Q
g
 

‘
u
a
u
a
d
g
 

u0}}0D 
posag 

uapul|AD 

ajqnoq 

MM
 

a)
 



DOU BITES CXS LN Dake) SOs TON 

OPENER, 

8380 INCHES WIDE. 

This machine serves the same purpose as a Single Cylinder 

Seed Cotton Opener, but is 50 in. wide, has two cylinders, and 
may be made for either up or down draft. 

The advantages over the Single Cylinder Machine are: 
The extraction of more dirt, sand, &c., and the production about 
double, say one ton of seed cotton per hour. 

The machine is sometimes made with a hopper 
feed, thus :— 

my Floor space occupied, 11’ 9” x 7% 0”. 

Driving pulleys, 12” x 33” x 33”. Speed about 530 revs. 
per minute. 
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PA TENT HAND FT POWER MAC Ia Hy 

SOB LINGIE TSAR). 
12” WIDE, WITH MOVING SEED GRID. 

This machine is suitable for ginning any kind of seed | 
cotton without injury to the staple. Two persons are required to 
attend it; one to turn with both hands at the fly wheel, and 
the other to turn the crank handle with one hand and to feed 
with the other: the production being about 4 to 6 lbs. of 
cleaned cotton per hour according to class. 

If the machine is required to work by power, the crank 
handle is taken off and a 16 in. pulley substituted. 

Floor space occupied, 3’ 9” x 2' 9”, 
Speed of handle shaft, about 40 revs. per minute. 
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PATENT SSE EE-PREEDINGS SINGLE ACTION, 
SENG C1 Ree WA Gre LEY So ELON GIN, 

FOR POWER. 

This machine is adapted more particularly for ginning long 
stapled seed cotton, such as Egyptian, Sea Islands, rus ee 
which it is specially recommended. It separates the seeds 
without crushing them, or in any way injuring the fibre. 

Production.—This will depend upon circumstances, and 
the quality of cotton to be ginned ; speaking generally, however, 
the gin will turn off from 50 to 60 Ibs. of ginned Egyptian 
pation per hour, and from 60 to 80 lbs. of Soa. Islands or other 
long stapled cotton, with pulleys running about 750 revs. per 
minute, but a much higher pr oduction can : of course be obtained 
by running the gin Ae an increased speed, as it 1s well known 
that in Egypt an output of 100 lbs. per hour is obtained by 
running the gin at 900—1,000 revs. per minute. This speed 
for Sea Islands cotton would give a production of from 800 to 
1,200 Ibs. of cleaned cotton per day of 10 hours. 

The driving pulleys are now fitted with balance weights, 
which enable the gin to be run at an increased speed ath a 
minimum of vibration. 

Floor space occupied, 4’ 105” x 3! 33”, 
Driving pulleys, 63” x 3" x 3”. Speed about 700—1,000 

revs. per aS 
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PATENT SELCF-FEEDING; DOU BEBSSACEION, 

SINGLE ROCCE ReavoAGA RAY COR) Ments ae 

FOR POWER. 

This machine is adapted for ginning almost every descrip- 
tion of woolly seed cotton; it separ ates the seeds without 
crushing them, or in any way injuring the fibre. 

By means of the double knife arrangement, the production 
of the Macarthy Gin is considerably increased, every revolution 
of the crank giving two strokes of the knife, and as each knife 
balances the other while in action, an easy and steady motion is 
maintained, which, in connection with the lower speed at which 
the machine works, adds greatly to its durability. 

Production about 40 lbs. cleaned cotton per hour, of 
Surat, Smyrna, or similar varieties. 

Floor space oceupied, 6 MELSEEX ES) Oa 
Driving pulleys, 7" x 4” x 4”. Speed about 600 revs. 

per m1 ee 
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GIN] (WITS OsCIEVATING| EEVER), 

40 INCHES WIDE. 

This machine is well adapted for separating cotton from 
its seeds, more especially such as have the husk or shell 
covered with short fibre (technically called woolly seed), of 
which American Uplands is the chief variety. Of this kind 
of cotton the production would be about 80 lbs. per hour; 
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but with cotton that does not adhere so tenaciously to the seed 
the machine would give a proportionately greater result. 

This Gin has been found specially advantageous for those 
descriptions of short stapled cotton in which it is difficult to 
separate the fibre from the seed in consequence of the tenacity 
with which it adheres to the seed, such cotton, for example, as 
grown in Madras, Bengal, British Burmah, Persia, China, and 
West Coast of Africa. The outturn of cleaned cotton from 
these descriptions varies very much, being sometimes not more 
than 40 lbs. per hour; for other classes, the production may be 
taken as stated above. 

The preceding illustration shows the Gin fitted with 
Oscillating Lever which we advise, but we also make it with 
Crank Motion, fitted with a Needle Lubricator, see opposite. 

The gin may also be fitted with an improved moving grid, 
similar to that in the single roller gin, with }” or 3%” slots, 
depending on the size of the seeds, and the former system of 
moving and fixed grids will thus be dispensed with, the mode 
of setting being as usual. 

This grid has found favour among many of our customers, 
and has met with general satisfaction, the seeds being especially 
well cleaned, whilst the danger of breakage from stones or other 
substances found in the cotton is reduced to a minimum. 

The Machine possesses many advantages, namely :— 
lst.—That it is perfectly self-feeding, as the Cotton, on 

being thrown into the Hopper passes through the Machine 
without requiring any further attention. 

2nd.—It is also self-adjusting, the fixed knives being 
perfectly rigid, and the rollers being pressed against the knives 
by weights; an unvarying and uniform pressure is thus 
obtained, which cannot be tampered with, as in the case of 
Gins having the knife held up to the roller by means of springs 
placed at intervals in its length. 

3rd.—The Machine can be instantly regulated for various 
lengths of staples as required. 

4th.—The Rollers wear much longer than in the ordinary 
Gin, and the fixed and moving knives cannot enter into contact 
on the insertion of any extraneous matter, such as Ginned 
Cotton, pieces of string, &c., the rollers receding from the knife 
and allowing the obstruction to pass freely away. 

Floor space occupied, 6! 3” x 4! 4”, 
Driving pulleys, 7” x 33” wide. Speed about 600 revs. 

per minute 
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PLATT BROTHERS & C2 
4 LIMITED OLDHAM 

Patent Double Roller Cotton Gin, 

with Crank Motion in lieu of Oscillating Lever. 





MIXING, OPENING, 

CARDING, COMBING, DRAWING, 

AND FLYER FRAMES. 



HOPPER BALE BREAKER, 

OR IMPROVED COTTON PULLING MACHINE, 

as arranged when the cotton is to be delivered on to lattices and 
carried forward to mixing bins. 

Left hand side of machine when standing at feeder end. 
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We have pleasure in calling attention to the above machine 
and its improved methods of dealing with cotton as taken from 
the bale, as well as to the general advantages over previous 
Bale Breakers. 

Ist.--lmproved loosening of the cotton and freedom from 
damage to the fibre, by the substitution of a combing 
action instead of the roller tearing system. 

2nd.—Simplicity in design and construction, combined with 
a minimum amount of wear and tear in working parts. 

3rd.—Reduced hability to fire through friction, &c. 
4th.—Large increase in production, the machine being 

capable of dealing with about eight ordinary bales 
per hour. 

oth.—Greater facility in feeding, and improved automatic 
treatment of the cotton. 

The action of the machine is as follows :— 
The cotton taken from the bales in pieces as large as 

possible is put in the hopper, the horizontal lattice carrying it 
forward and pressing it against the spikes of an inclined 
elevating lattice, where it is subjected to a sort of combing 
action, and is then carried upward to a spiked roller which 
further combs the cotton, and throws back into the hopper any 
large or unopened pieces, thus securing more perfect opening 
and mixing of the cotton before it leaves the hopper. 

The spiked roller is stripped and kept clean by a stripping 
roller, the surplus cotton falling back into the hopper. The 
cotton after passing the spiked roller is stripped from the 
inclined lattice by a beater, and falls on a grid in the delivery 
sheet. 

There is a grid below the inclined lattice, as well as in the 
delivery sheet, so that dirt, &c., may fall through. 

All machines are now fitted with Fan and Hood and with 
patent reversible grid as shown, the grid or perforated door 
being intermittently or otherwise rotated so that the faces are 
alternately directly opposed to the rising dust and dirt and 
afterwards quickly reversed. Thus, what was at one time the 
active or opposing face of the grid becomes the non-active or 
passive face, and vice versa. 

Under this arrangement, dust and dirt are allowed to 
accumulate upon the grid for a suitable length of time, where- 
upon the grid is rapidly reversed, and its layer or coating of 
dust and dirt is turned face-in to the air suction pipe, the 
accumulated mass being rapidly withdrawn or sucked away 
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from the grid by the fan. By these means the dust and dirt is 
wholly withdrawn and permanently removed from the machine 

at suitable intervals, whilst the regular reversal of the grid 
renders the action of the fan more uniform and certain. 

; ~ 
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4 ‘int 
j { . 

F n 

a é. 
} 20 xf/3~ 

\ VERSAS” 

i J, Band Pulley 

Hopper Bale Breaker. Arrangement of driving. 

Floor space occupied, 9' 73” x 6' 7”. 
Driving pulleys on beater shaft, 14” or 15” x 3” x 3", 300 revs. 

Band pulley on cylinder shaft, 16”, 112°5 revs. 
Band pulley on stripper shaft, 12”, 325 revs. 
Fan pulley, 6”, 1,000 revs. per minnte. 
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Arrangement of Blowing Room Machinery without Mixings. 

77 



“SSUIXII, 
Y
I
M
 

A
u
o
u
l
y
o
r
]
 

W
o
o
Y
 

B
u
i
m
o
l
g
 

jo 
j
J
U
u
s
w
a
s
u
r
y
 W
w
c
o
d
 

O
N
I
A
A
O
1
E
 

J
O
 

N
O
L
L
V
A
S
 3
 

M
I
I
L
A
O
 

04
 

P
t
e
 

WWOOCY 
ONIXIN 

2d 
B
s
 

E 
a
r
e
n
 

| 

N
O
I
L
W
A
S
 
1
3
 



R
e
n
e
e
 

S
 
F
I
O
M
I
O
 

| 

eps 

Y
I
N
S
I
N
/
 Y
 © 

YFHILNZG 
F
7
O
W
I
O
 

|
 

ey NOnopA i 

ie 

ONITI4. 

§ q 

a
 

F
I
L
L
Y
]
 

T
W
N
/
I
G
C
N
L
I
I
N
O
T
Z
 

(XSO8 SNIMO NE 

» 

30 

NW 

dd 

Arrangement of Blowing Room Machinery with Mixings. 

79 



dIWeWO 
NY 

‘uv4 pue uolo| Suriiy — 

judeg 

YUM 

‘aUIYIVY) 

Suipse4y 

seddoy, 

INvUOjNy 

jUE}ed 

80 



devas ELEN N ID Se UEI ROL BACT RING: aig KOM aA ca Ont 

TO RED TN Gee G ELEN E. 

WITH PATENT AUTOMATIC FILLING MOTION AND FAN, 

FORS COLON OPENERS SAN De sGULGHERS: 

Automatic Hopper Feeding Machines have been employed 
in woollen mills for many years, and have served the purposes 
of the users mainly from the fact that the small amount of 
production required from the machine allowed ample time for 
mechanically weighing the material. It must therefore be 
observed that, in introducing this principle of machine as part 
of a cotton mill plant, provision should be made for a large 
production without the aid of any weighing apparatus. This 
most important requirement has been amply provided for in our 
machine, and the difficulties arising from irregularity in feeding, 
consequent upon the varying height of the cotton in the hopper, 
most effectively overcome. The main features in this connection 
consist in our arrangement of the lifting lattice and combing 
cylinder, which ensure more regular feeding than is possible by 
hand, and at the same time delivering the cotton on the feed 
lattice of opener or scutcher well opened and free from the 
heavier particles of refuse. This machine can be easily attached 
to the lattice of openers and spreading scutchers, and where the 
mixings are in the room above, self-acting shoots can be 
provided for keeping the Hopper Feeders properly charged. 
Besides the arrangements shown we can adapt the Hopper 
Feeder, Lattices, &c., to suit the space at disposal in any room, 
according to circumstances. We also make a No. 2 Hopper 
Feeding Machine which is simpler in construction than No. 1, 
and is principally used for feeding Crighton Openers. 

Floor space occupied (Machine 36” wide), 7’ 3" x 5’ 1”, 
without Filling Motion ; if with Filling Motion, 4' 3” centres, 
and Ureeper Lattice, 6’ centres, 18’ x 5’ 1”. 

Driving pulleys, 10” x 3” x 3”. Speed about 300 revs. 
per minute. 

Production, 30,000 lbs. per week of 50 hours. 
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COTTON WASTE OPENING MACHINE. 

The object of this machine is to reduce the clean waste fibre 

from Carding Engines, Frames, &c., to an open and fleecy 

condition so that it can be incorporated more easily with the 

raw cotton. 

Its action will be easily understood on reference to the 

illustration opposite. The waste fibre is placed on a creeper 

lattice and carried forward to the collecting and feed rollers. 

It then comes under the action of a swiftly running spiked 

cylinder which combs the waste fibre and delivers it on to the 

lattice and zinc cage in an open and fleecy condition and 

deposits it on to the floor or into skips ready to be mixed with 

the raw cotton. 
Floor space occupied, Dat Ne! Ds 

Driving Pulleys, 12” x 4” x 4 Speed about 650 revs. 

per minute. 
Production, 70 lbs. per hour. 

—_—_<g—__ —— 

Cotton Waste Opening and Feeding Machine, 

with Regulator, to work in patent combination with Exhaust 

or other Opener. 
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Patent Improved Arrangements for Mixing worked up clean Waste 

from Carding Engines, Frames, &c., with Cotton passing 

through Exhaust or other Opening Machines. 

Considerable difficulty has always been experienced in the 
* Mixing” and “ Blowing ”’ rooms of cotton mills in obtaining a 
thor ough blending or incorporation of the worked up waste from 
the Car ding Engines, Frames, &c., with the raw cotton. This 
difficulty has been accentuated since the introduction and use of 
the Hopper Bale Breaker and Hopper Feeding Machine, and 
especially in cases where the use of the “stacking” system has 
been abandoned. 

In present practice two methods are generally used to mix 
waste with the raw cotton. 

aa Suidis Pe) ” Where the old system of ‘“ mixing” or “stacking” is 
employed, the waste is made into laps on a Scutcher, then 
broken up by hand and put on the mixings to be fed into the 
Hopper Feeder along with the cotton. 

Where there are no ‘‘mixings” or “stacks,” the waste 
fibre is put throngh the Hopper Bale Breaker by the attendant, 
and there mixed wiih the mass of cotton under treatment. 1 
this case the feeding of the waste fibre to the Hopper Bale 
Breaker is left entirely to the discretion of the operator, and 
it frequently happens that he will feed at one time considerably 
too much bulk of fibre to compensate for previous neglect. 

In both the above cases the great drawback to success lies 
in the fact that the waste fibre is introduced more or less in the 
mass. It is found that this mass of waste fibre instead of being 
broken up and intimately incorporated with the main body of 
the raw cotton, remains isolated and unmixed, and retains this 
condition throughout all the process of preparing and spinning 
and causes defective and weak places in the yarn. 

In carrying out our patent improved arrangement, the 
waste fibre is reduced to an open and fleecy condition and 
incorporated with the main body of raw cotton whilst im such 

a favourable condition for being intimately mixed therewith. 

A reference to Figs. l and 2 will show that we employ as 
a feeding machine the Roving Waste Opener A, and feed 
the waste thereto on a creeper lattice a, the cylinder b 
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reducing the waste to a very open and fleecy condition. In 
conjunction with the Roving Waste Opener, there is a tube c 
connected with the exhaust tube d of an Exhaust Opener Lap 
-Machine B. The waste in its passage is reduced to an open 
and fleecy condition and drawn into the Exhaust Opener B, 
and there well mixed with the main mass of raw cotton passing 
through the machine. 

The tube Cc is provided with a stop valve e. 

The machine A for feeding the waste ‘fibre is preferably 
provided with a suitable ‘stopping and starting arrangement, 
and is connected with the Opener B and Lattice Feeder, so as 
to start and stop the two machines simultaneously ; it is also 
provided with a Regulator so as to ensure a regular feed. 

The feed pipe c of the Roving Waste Opener may be 
connected to the exhaust pipe d of the Lap Opener at any part 
of the circuit. Any form of Opener suitable for feeding the 
waste fibre may be used in heu of the Waste Opener, and any 
type of Opener may be employed in lieu of the Exhaust 
Opener, for instance, a Combined Crighton Opener and Lap 
Machine, as shown in Fig. 2, the Roving Waste Opener being 
marked A, and the Crighton Opener Lap. Machine C. 

By the above arrangement it will be seen that the waste 
which is already clean is not passed through the preliminary 
Machines, thus avoiding damage to the staple, and much loss of 
clean fibre; the Machine may be placed in either Mixing or 
Blowing Room. 
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BALANGEH DK Ose Ri LVN.G: 

The above illustration shows method of driving the cylinder 
in Crighton Opener, by means of balanced rope driving. 

This system is now preferred to the old method af driving 
by strap, as the pull on the cylinder shaft 1s equally div ‘ded: 

whereas by the old system it is ‘all on one side. 
The balanced rope driving also affords greater facility for 

the placement of the opener, as its situation is not necessar ily 
governed by the position of the driving shaft, as in the case of 
strap driving, which system 1s now obsolete. 

Floor space occupied, 22' 10” x 7’ 25". 
Driving pullevs on Feeding Machine, “12” x 4" x 4”, Speed 

about 900 revs. per minute. 
Driving pulley on cylinder of opener, 12” diar., grooves for 

&” rope. Speed about 1,100 revs. per minute. 
When working in combination with Exhaust Opener, speed 

about 550 revs. per minute. 
Production, 40,000 lbs. per week of 50 hours. 
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Large Cylinder Opener and Lap Machine with 

Patent Automatic Hopper Feeder and Filling Motion attached. 

This machine is well adapted for opening, cleaning, and 
forming into good even laps, the better qualities of American 
and Egyptian cottons, and is especially suitable for small plants 
where the production does not exceed say 18,000 lbs. per week 
of 50 working hours, the laps from this machine then being 
passed through a Finisher Scutcher. 

HOPPER FEEDER. LARGE CYLINDEFr OPENER & LAP MACHINE. 

FILUNCG MOTION. 

ELEVATION. 
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Arrangement showing 2 Scutchers fed automatically by Patent 

Automatic Hopper Feeding Machine and a 

special combination of Crighton Opener and Filling Motion. 

This combination is particularly suited for working 

American cotton, and is so arranged that cotton may be passed 

through both Scutchers at one and the same time. If, however, 

the Seutcher A be stopped say when at the completion of a lap, 

the spiked lattice of the Hopper A? will also stop, and the 

supply of cotton from the Hopper Feeder to the Scutcher A 

will cease. The supply of cotton from the Filling Motion At? 

will, however, continue until the weight of cotton upon the 

swing door in the Hopper causes it to fall downwards, and by 

an arrangement of levers and strap guide, move the strap 

driving the Filling Motion on to the loose pulley, thus stopping 

the Filling Motion lattice At! and the supply of cotton to the 

Hopper Feeder A*. 
When the Scutcher A restarts, the spiked lattice of the 

Hopper Feeder A? also starts automatically, and the supply of 

cotton to the Scutcher A-continues, the weight of material im 

the Hopper is thus reduced and the swing door released, setting 

in motion again the lattice of Fillmg Motion A*’, whereby a 

fresh supply of cotton is conveyed to the Hopper Feeder A}. 

The above remarks also apply to the Scutcher B, Hopper 

Feeder B', and the Filling Motion B*?. 

Further, when there is sufficient cotton in the receptacle or 

box formed by the two inclined lattices A*? and B?t?, the 

weight of the cotton presses the swing door at C downwards, 

and the door being connected with the fast and loose pulley at 

D by rods and levers, moves the driving strap on to the loose 

pulley, thus stopping the feed lattice of the Lattice Feeder, and 

discontinuing the supply of cotton to the Crighton Opener ; 

when, however, more cotton is required, the swing door Cis 

released, and the strap is moved on to the fast pulley and the 

feed lattices set in motion again. 
The production of this combination would be about 

28,000 lbs. in a week of 50 working hours. 
The laps from the Scutchers are then taken to the Finisher 

Scutchers as usual. 
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Arrangements of Dust Chamber, Chimney, or Ventilating 

Tower, for Opening or Blowing Machinery. 

This is a subject that receives too little attention compared 
with its importance in connéction with cotton spinning, and a 
few remarks on the matter will perhaps not be out of place. 

We give illustrations of four systems, but the adoption of 
any one will depend upon the local conditions of the ground 
on which the mill is built :— 

Fig. 1.—Shows the blowing room with cellar underneath 
the entire area, into which the fans of the exhaust opener 
and scutcher will blow. This is the best arrangement 
under which it is possible to work. The depth of the cellar 
may be anywhere from 6 to 10 feet under the beam, and 
each fan or mouthpiece should point towards the outlet or 
chimney, and be provided with a light tin door to 
prevent back-draught when the machine is not working. 
In connection with the cellar, there should be a dust 
chimney or ventilating tower extending somewhat above 
the highest point of the building, to allow of the free 
escape of air, the heavier particles of dust settling in the 
cellar, to be periodically cleared away. 

This chimney should have a clear outlet, with an area 
equivalent to not less than 10 square feet for each fan, 
and the opening from the dust cellar to the dust 
chimney should be of a similar area. It may be 
remarked that the above figures give the best results, 
anything less than these necessitate excessive fan 
speeds, which cause the licking of laps, and the fibres 
of cotton to be covered with dust. 

Fig. 2 shows a similar arrangement to Fig. 1, but with a 
portion only of the cellar used as a dust chamber, into 
which some of the fans blow direct, whilst others are 
connected by tin pipes 9” diar., the mouthpieces of which 
should point towards the opening into the chimney. 

Fig. 3.—Where conditions do not allow the whole of the 
blowing room to be cellared, then under each lot of 
openers and scutchers it is customary to have flues 
of suitable dimensions, say 4’ 6” deep, by 2’ 6” wide, 
leading into a dust chamber, so that a man may enter 
to remove the accumulation of “fanny” or droppings 
from time to time. 

Fig 4 shows a similar arrangement to No. 3, but without 
dust chamber, the whole of the flues leading directly up 
to the opening in the dust chimney. 
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Dust Arrangement for Opening or Blowing Machinery. 

a ths fe ogog be 

OUST 

CHIMNEY 

OUST CELLAR 

— == ——SSE SSS SAS SS a A ee eee are ae 

ELEVATION. 

PLAN. 

95 



Dust Arrangement for Opening or Blowing Machinery. 

Fia. 2. 



Dust Arrangement for Opening or Blowing Machinery. 

Fia. 3. 

ELEVATION. 

PLAN. 



Dust Arrangement for Opening or Blowing Machinery. 

Fra. 4. 





Patent Exhaust Opener and Lap Machine, with Improved Beater 
and Dust Box. 
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PATENT 

EXHAUST OPENER AND LAP MACHINE, 

WitH IMpROVED BEATER BARS AND Dust Box. 

By the adoption of the above machine with its Feeder and 
Patent Dust Trunk (powerful aids in cleaning) 30,000 lbs. of 
cotton can be worked into well formed laps in 50 hours. 

The working operations of this machine and its accessories 
may be explained as follows : — 

The cotton is served from the mixings and spread on 
the Creeper Lattice—which can be made of any convenient 
length—(see Plan and Section of Blowing Room Machinery 
with Mixings, Pages 78 and 79) and afterwards passes through 
the Hopper Feeding Machine, which spreads it evenly upon the 
lattice of the Lattice Feeder, the cotton passing to the collecting 
roller, regulating roller and pedals, two pairs of feed or breaker 
rollers, and cylinder 24in. diameter (having 27 cleaning bars 
fixed underneath). From this cylinder the cotton is drawn by 
the action of the exhaust fans across the Patent Dust Trunk, 
where a travelling ribbed cloth or grid—moving in the opposite 
direction to the cotton—is provided for depositing the refuse 
automatically into a bag at each end, thus rendering it unneces- 
sary to stop the Opener for cleaning the Trunk. The cotton 
then passes from this Trunk to the Exhaust Opener, when it 
is again operated on by the cylinder of the Exhaust Opener, 
34in. diameter (having 24 bars fixed under, as a further 
addition to the cleaning power already exerted). After that, 
the cotton is thrown off equally on to the dust cages by the 
action of our patent exhaust fans, and is then presented in a 
level condition to the beater, being afterwards formed into a 
sound, level, and regular lap, without the use of dampers in the 
cages. We also show an arrangement which dispenses with the 
usual Mixings or Stacks, the cotton being taken from the bale, 
placed in the hopper of the Hopper Bale Breaker, and carried 
forward direct to the Hopper Feeding Machine (see Plan 
and Section of Blowing Room Machinery without Mixings, 
Pages 76 and 77). 

It should be observed that, at the commencement of each 
lap, the rollers at the Feeder are started a short time before the 
lap part of the Opener, and at the finish the Feeder stops the 
same length of time before the lap part; by this means the 
Trunk and Pipes are freed from cotton when the lap part stops, 
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thus the irregularity caused by the cotton falling in the Trunk 

is obviated. The connection between Feeder and Opener is 

automatic in its action and requires no attention. The Feeder 

need not be in the room over the Blowing Room, but may 

be on the same level or in the room below, as may be most 

convenient. 
By the adoption of our system, consisting of Hopper Bale 

Breaker or Improved Cotton Pulling Machine, Hopper Feeding 

Machine, Lattice Feeder (which can be arranged in a variety 

of ways according to circumstances), Crighton Opener Cylinder 

part, Exhaust Opener with Lap Machine, and Single Scutchers, 

cotton may be made into finished laps at a considerable reduction 

in labour as compared with the system formerly in vogue. 

Floor space occupied (if to be followed by Scutchers 

making 45” laps for 45” cards), 16’ 3” x 7' 10". 

Speed of machine depending on quality and quantity of 

cotton to be dealt with, and other circumstances, say 

Driving pulley on beater, 12"x 4”. 1,050 revs. per minute. 

Driving pulley on cylinder, 13”x 4”. 970 revs. per minute 

for ordinary American Cotton. 
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SINGLE SCUTCHER AND LAP 

MACHINE, 

WITH FEED REGULATOR AND IMPROVED 

PIANO PEDAL ARRANGEMENT. 

The simplicity in the construction, and the results obtained 
from this machine for some time past, left little to be 
desired, but by the addition of improved bars under the beater, 
and a dust box with loose bars between beater and cages 
(fig. 1), an improvement in the cleaning—more especially in 
the greater amount of leaf extracted—has been obtained, 

The results are so satisfactory that we desire it to be 
known that the improvements can, at a small cost, be easily 
applied to old machines with equally good results. 

The machine is shown with pedal feed regulators attached, 
which are simple in action, and need little attention; and by 
the enlargement of the cones, special rope driving, and 
simplicity in the connection between the pedals and cone 
strap, the regulating of the feed is all that can be desired. 

The arrangement of pedals (fig. 2) is used for long staple 
cotton both for Scutchers with spreading feeders and those 
with feeders for doubling laps. By this system the advantage 
of the use of pedals is obtained for regulating, at the same time 
retaining the rollers for the beater to strike off. 

The arrangement of pedals (fig. 3) is used for medium staple 
cottons when same has to be spread on the feed lattice of 
Breaker Scutchers or Openers. 

The arrangement of Pedals (fig. 4) is used for low short 
staple cotton, both for Scutchers with spreading feeders and 
those with feeders for doubling laps. 

This feed regulator can be attached to any make of Opener or Scutcher. 
Floor space occupied (if 46” wide for 45” laps), 15’ 7” x 7’ 4” 
Speed according to class of cotton and other circumstances. 
Driving pulley on beater, 12” x 4”. Say 1,080 revs. per minute for 

average American Cotton. 
Production, 12,000 to 15,000 Ibs. and upwards of cleaned cotton per 

week of 50 hours, depending upon quality of work required. 
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Arrangement showing Improved Bars under Beater and Dust 
Box, with Loose Bars between Beater and Cages. 

Patent Improved Stripping Rail. 

Z ROLLER ARRANCEMENT 

It is important that the bars under the beater should be so 

adjusted as to allow the maximum amount of leaf and dust, and 
the minimum amount of good cotton, to be thrown out. The 
bars are numbered | to Ey and care should be taken to place 

them consecutively, the Warten number being at the bottom. 
The bars can be adjusted to suit different varieties of 

cotton, by means of the screws on the end of each bar, and, 
as mall be seen from the illustration, the openings shouté be 
narrowest at the bottom, gradually widening as they near the 

feed rollers, the long face of each bar being uppermost, 
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The construction of these machines has long been deficient 

in facilities for adjusting the beater and stripping rail other- 
wise than by moving the whole of the feed part of the machine. 

This has been a serious inconvenience and the cause of much 

inferior work, in consequence of the beater carrying the cotton 

round, thereby producing neps in the lap. The need for an 

effective and simple method of making this adjustment 

accurately and expeditiously has long been observed as 
necessary to satisfactory working conditions, which can only 

be obtained by the stripping rail and beater being set just so 
close as to allow the beater to pass the rail. Our “Patent 

Improved Stripping Rail,” as illustrated (Fig. 1), meets all the 
requirements perfectly, thie part B being separate from the part 

A, and fixed to the beater pedestal, Saale allows the stripping 
rail to be kept at the required distance from the beater by 
means of screws which can readily be adjusted to meet the 

wearing of the beater blades. 
When the stripping rail is correctly set to the beater, the 

two can be moved simultaneously and set to or from the feed 

rollers at such distances as may be desired. 
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ALPHABETICAL REFERENCES TO DIAGRAMS OF 

OW AR-d me he Bellary ou oe mts a 

AT THE COLOTONKXS<CHHDOV 
m 

SINGLE SCUTCHER AND LAP MACHINE. 

Beater driving pulley 12” diar., 4” wide. 

Pulley on beater for driving cross shaft 8” diar., 63” wide. 

Pulleys on cross shaft 14” diar., 3” wide, fast and loose. 

Pulley on beater shaft for driving fan 9” diar., 23” wide. 
Pulley on fan 6” diar., 23” wide. 

Pulley on cross shaft for ‘driving slow motion 14” diar., 3” wide. 
Slow motion pulley 24” diar., 23” wide. 
Pinion on slow motion stud, 327. 

Wheel on slow motion shaft, 967. 

Pinion on slow motion shaft, 137. 

Large wheel on drop shaft, 50r. 

Pinion on drop shaft driving 9” fluted lap rollers, 137. 
Flange or disengaging pinion on drop shaft, 137. 

Calender wheel on bottom roller, 427. 

Calender roller coupling wheels, bottom calender, 7” diar., 277. 

Ist, 53” calender, 2lr. 2nd, 53” calender, 227. 

3rd, 53” calender, 237. 

Large wheel on 9” fluted lap roller, 50r. 

Coupling wheels for 9” fluted lap rollers, 267, carrier 217. 

Wheel for driving cage and cage rollers, 277, carrier 187. » 

Compound carrier for driving cages and cage rollers, 407,-287. 

Cage roller wheels, 181, cage rollers 33” diar. 
Cage wheels, 190. 

Band pulley on cross shaft for driving regulator 10” diar. 

Double grooved band pulley on driving cone 5” diar. 
Driving cone 73” diar. at centre. 
Driven cone 63” diar. at centre. 

Single worm on driven cone. 

Worm wheel on stud, 907. 

Pinion on worm wheel stud, 287. 

Wheel on catch box, 567, regulating roller 3” diar, 

Wheel on regulating roller for driving feed rollers, 287. 

Wheel on bottom feed roller, 287, bottem feed roller 23” diar. 

top feed roller, 2%” diar. 

Feed roller coupling wheels, 10r and 11. 
Wheel on regulating roller for driving lattice, 527. 
Wheel on lattice shaft, 577. 

Single worm on bottom calender driving knocking-off motion. 
Worm wheel on knocking-off motion shaft, 257. 
Knocking-off change pinion, 187r to 227, 
Snug or knocking-off wheel, 487. 
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CALCULATIONS. 

To FIND Drarr oF A SCUTCHER. 

Rule :— Surface speed of 9” Fluted Lap Roller 
cel : . - : sm , ‘Draft. 

Surface speed of Regulating Roller 
Viz. :— 

Diar. of Fluted Lap Rollerx cxaxYxWxFxHxJxL 
- ui caput anicarenes —_._-$$$——<—$_——— = Draft. 
Diar. of Regulating Roller x b x Z xX xVxGxtIx« K xP 

To FIND THE PINION REQUIRED TO KNOCK OFF AT A GIVEN 

LENGTH OF Lap. 

Circum. of Fluted 

m x k x N x L x Lap Roller in inches Mamie Tact 

Length of Lap x j x M x P x 36” Reg Oired, Wears 1. 
in yards 

To FInd Constant NUMBER FOR. DITTO. 

Circum. of Fluted 
m x k x N x L x Lap Roller in inches 

= Constant Number. 
7 2K. Oe cktoe BO 

Constant Number 
- == Number of Teeth in Change Pinion 1. 

Length of Lap in yards 

Constant Number 
- == Length of Lap in yards. 

Number of Teeth in Change Pinion 1 

To FIND PERCENTAGE OF WASTE MADE. 

Loss in weight x 100 
= Percentage of Waste made. 

Weight of cotton put up at feed end 

To FIND Decimat Hank oF Lap. 

Divide the weight, in ounces, of any number of yards of finished 
Lap into the dividend for that length, and the quotient will be the 
Decimal Hank of Lap. 

The following are the dividends, in ounces, for the number of 
yards stated :— 

Yards. Dividend. Yards. Dividend. 
Dare ‘019047 ah oi Nea ‘076188 
OS De ‘038094: gre Maat 095235 
ie we vogue 057141 | ae eas ‘114282 
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Patent Iron Revolving Flat Carding Engine, 



PATENT IRON REVOLVING FLAT CARDING 
ENGINE, 

WITH PATENT GRINDING APPARATUS AND PATENT PERFORATED 

OR SLOTTED FLEXIBLE BENDS ATTACHED. 

The principal feature in all Carding Engines of 
this construction is the positlon of the fixed bends; 
these hitherto have been placed as close as practicable to the cylinder 
edges, the intervening space being filled up with linings or flanges made 
of wood or iron, or both. None of these methods however have had the 
desired effect of preventing the long standing evil known as ‘f side 
waste ;”’ this we can now claim to have successfully accomplished by 
an ingenious contrivance which enables us to place the fixed bends 
under the ends or inside the cylinder, thus bringing the flexible bends or 
flat course to the position formerly occupied by the wood linings in our 
old constructign. 

The ‘change will be understood by reference to the two following 
sections, on which all the retained parts are indicated by corresponding 
letters ; thus the changed position of the fixed bends with all that they 
carry will be apparent. 

These new features will naturally lead the observer to associate 
other and important changes which he finds in a shortened flat, the 
cylinder ends perfectly enclosed, resulting in improved selvedges and 
the entire disappearance of ‘f side waste.” 

In order that it may be more clearly seen how we have arrived at 
these long desired results, we direct attention again to the two sections 
before named, in which it wili be noticed that in the old section the 
fixed bend (B) fulfils the dual function of carrying the flexible bend 
(C) brackets, &c., on the outside, and a wood lining inside, to fill up 
the space between the bend and cylinder, and it may be said here that 
this method was up to the present time the only alternative for 
preventing the ‘‘side waste;”’ and it could not be said, until this 
card was introduced, that this defect had been overcome. 

The cause of this defect lay undoubtedly in the large and exposed 
surface of the fixed bends to the action of the cylinder, the current of 
air created by each revolution became the disturbing influence by reason 
of being pent up between the bend and the cylinder, thus leading to a 
condition which cannot be better described than as a whirlwind. 

This action is constantly abstracting cotton from the énds of the 
flats, and especially in modern cards in which full width laps are used, 
and indeed in all Carding Engines that have been made up to the 
present time. ‘The evil has been largely increased since the introduction 
of heavy weights.and large productions, for the higher the cylinder 
speed the stronger is the current of air vreated and the larger the 
quantity of side accumulation made. 

Again, a glance at the new section shows at once the converse of 
the action just described. The fixed bend B is inside the cylinder, 
consequently the current of air made between it and the cylinder 
cannot escape so as to abstract any cotton from the flats, this being 
prevented by the flange E. 
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The flange E, lin. broad, really takes the position of the fixed 
bend in the old card, and its surface area exposed to the cylinder being 
so much less the currents of air generated are so light in volume that 
they are dispersed into the atmosphere of the room. From the position 
of the bend B, flange E, and flexible bend C, it will be observed that 
if any ‘ ‘side waste ” is made at all, it must pass between the flange 
E, and flexible bend C and on to the outside of the bend B, and not 
eather on the inside until it is rolled into lumps as in other constructions 
where the fixed bends are on the outside of the cylinder. 
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Patented arrangement for setting the taker-in 
and cylinder undercasings. ‘The advantages we claim 
are the simplicity of the parts combined with the celerity 
with which they can be adjusted. A principal feature is, 

that Carders are enabled by this system to set these parts with 
the greatest accuracy from the outside of the framing with 
their ordinary gauges, whilst the taker-in undercasing along 
with the mote knives when once set for a desired result will 
never require disturbing, any future movement being regulated 
from the taker-in pedestals, to which they are attached by a 
novel arrangement. These improvements will of themselves 
prove a great desideratum to the proper setting of a most 
important part of the Carding Engine. 

The flexible bend is now carried on a fulcrum from 
its centre, which removes any possibility of side strain. The 
importance of this step will be fully recognised in the fact 
that we are now enabled to finish them off entirely by 
machinery. In adopting the 5 setting points arrangement to 
our Flexible Bend, we have not departed from the principles 
which have at all times guided us in its construction, but in 
our present modification we gain a greater assurance that 
the setting when once correctly done, will remain so more 
permanently, and be less hable to be influenced by vibration or 
interference by any irresponsible person. The setting of the 
flats by these improvements is made absolutely positive for 
all stages of the wearing of the wire. 

The doffer driving is re-arranged to enable the adoption 
of an open strap from the taker-in, at ‘the same time permitting 
driving pulleys to be used on the cylinder up to twenty inches 
diameter. 

A slow driving apparatus for turning the cylinder 
and doffer slowly when grinding or stripping, 1s also combined 
in this re-arrangement. 

One of the many advantages we claim for our 
patent Carding Engine is that it will be the narrowest 
machine in the mavket for the respective widths of laps, at 
the same time obtaining a maximum amount of carding 
capacity. We construct it of several widths on wire, 
say 36in., 38in., 40in. or 45 in. to suit new or old 
Scutchers as desired with 72-2in., Q9O-1}in., or 
106-12 in. flats. 

The 40 in. machines as formerly made occupied a space of 
10 ft. by 5 ft. 104 in. 
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Our new engine, 40 in., with 24in. doffer, now takes up 
only lO ft. by 5ft. 25 in.; or, with 27 in. doffer, 10 ft. 3 in. by 
) ft. 25 in. 

If 45 in. on wire, 24in. doffer, 10 ft. 2in. by 5 ft. 74 in. ; 
or, with 27 in. doffer, as now generally made, 10 ft. 5in. by 
5 ft. 7$ in. 

There is thus a reduction of 8in. per Carding Engine, 
amounting in round numbers to a saving of space of one 
machine in every eight. 

We may say that with these important improvements 
added, our Carding Engine is complete and fully equipped for 
every change that takes place through grinding or general wear 
and tear from the ordinary working of card clothing. 

It should be mentioned that all the parts can be adjusted 
from the “outside,” and the extreme simplicity of every part 
renders skilled card room labour quite unnecessary, bringing 
the machine entirely under the control of ordinary card room 
labour. ; 

Production.—All practical spinners are well aware that 
this is a matter always to be determined by the requirements of 
the trade in which they are engaged, and that the weight per 
hour must necessarily be in accord with the grades of cotton 
used and the purposes to which the products have to be applied. 
We, however, consider the following suitable production for 
good work from Carding Engines 45” on wire with the classes 
of cotton enumerated. 

Indian Cotton for Counts 10’s to 20’s, 15 lbs. to 18]bs. per hour. 
American ,, = 20’s to 40’s, 12 * 15 a 
Egyptian (uncombed) 40’s to 60’s, 5 ,, 7 a 

ss (combed) 60’s and upwards, 7 lbs. to 8 lbs. per hour. 

In dealing with this question the matter of card wire is a 
most important factor, seeing that the best results so largely 
depend upon its good quality, finish, and final preparation for 
carding. Careful deliberation is therefore necessary on the part 
of the spinner in the selection of this accessory to the Carding 
Engine, or his confidence placed in us by leaving its selection to 
ourselves. 

Driving pulleys, 12” to 20” diar., 3” wide. Speed about 
160 to 170 revs. per minute, according to circumstances. 
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PLATS AMPROV BD GRINDING APPARATUS 
(McCONNEL AND HIGGINSON’s PATENTS) FOR 

REVOLVING FLATS OF CARDING ENGINES. 

The apparatus will be readily understood by reference to 
the illustration (fig. 1), in which A is the grinding fixing; to 
this is fixed the bridge bracket B, in which a rack and bar C 
shde; to this is attached a shoe D, the lower surface of which 
is formed to the required bevel at which it is desired that the 
card wire shall be ground. The working or carding surfaces of 
the Flats E are supported and regulated by the shoe D when 
grinding by the action of the lifter L, and the levers F and G, 
the opposite end of the latter being loaded by a weight H. 
Each of the Flats as they travel along seize the “lip” or 
projecting end of the shoe D, and are carried along until the 
wires have passed under the grinding roller K, when the 
“Flat” drops off the lifter L, and releases the shoe D, which 
immediately returns to its original position by means of the 
positive movement derived from the rack C, quadrant M, and 

weight N. In case the Flat E should not leave the shoe D at 
the right moment it will be carried against the fixed incline or 
stop O, which will at once cause the Flat E to release the 
shoe D with certainty. Every Flat in the set is dealt with in 
the same manner, thus ensuring an uniformity in grinding that 
cannot be excelled. The attendant should try every Flat as it 
is lifted in the shoe D, and set the lifter L with the setting 

screw R, so that every Flat is pressed tightly in the shoe D. 



CYLINDER. 

( FIG.2. 

CYLINDER 

FIG. S- LOFFER. 

Figs. 2 and 3 represent the apparatus in position on the 
card, and it will be observe that it may be placed either at the 
back or the front of the Carding Engine, the former position 
being now mostly preferred on account of its accessibility to the 
heht, and also for the facilities which its more advantageous 
position offers to the attendant when setting the grinding roller. 
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Patent Perforated or Slotted Flexible Bends. 



PATENT PERFORATED or SLOTTED FLEXIBLE BENDS, 

FOR ASCERTAINING HOW THE WIRE ON THE FLATS IS SET RELATIVELY 

TO THE WIRE ON THE CYLINDER IN REVOLVING FLAT CARDS. 

Fig. 1 of the annexed drawings shows the elevation of 
those portions of the Carding Engine which are necessary to 
illustrate this invention. 

Fig. 2 is a cross section through one of the perforations, 

Fig. 3 shows the Patent Perforated Flexible Bend detached 
from the card. This bend suffers no diminution in strength, as 
the slots are cast in them; thus the natural surface or skin of 
the metal is unbroken, thereby preserving its rigidity. 

The flexible bend A is shown with five setting points B, 
and at E the perforations or slots are shown. C shows one 
of the solid plugs and chain attachments by which the 
perforations are closed when the setting is completed. 

When the flexible bend A requires adjustment it is only necessary 
to turn the screw K with the special screw key, and simultaneously 
inserting the steel gauge M in the slot nearest to it. The gauge M 
will easily pass between the wires on the flat and cylinder, as shown in 
Fig. 2 in cross section. Starting at the top, or centre, the attendant 
will in turn proceed to each setting screw and its adjacent perforation, 
taking care to use a gauge of suitable thickness for the class of cotton 
and the weight of lap he is carding. 

The simplicity of this system now renders what has hitherto been a 
difficult operation an easy one, and at the same time ensuring the 
efficiency of the card by the increased confidence given to the operator 
in the performance of the important operation of setting. 
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A Comb. 

B Stripping Comb Arm, 

C Filbow. 

D Cam. 

E Additional Lever. 

F Cam for receding movement. 

G Cannon Brackets, 

ee ey 
Poe ij) ~ 

/ \ 
cn \ 
= \ Fia. 1. 

Receding Comb. 
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RECEDING,-COMB, 

FOR STRIPPING THE FLATS EMPLOYED IN SELF-STRIPPING REVOLVING 

FLAT CARDING ENGINES (BUTTERWORTH’S PATENT). 

The construction and action of this Comb will be under- 
stood by reference to the illustrations and explanations given 
thereon, namely,—Figs. 1 and 2 representing that portion of a 
Revolving Flat Carding Engine to which the Comb is applied ; 
the Comb being shown under letter A in front and side view. 
The teeth of the Comb A move in the are described by the 
Stripping Comb Arm B by its connection C with the Cam D 
as usual, but at the end of this downward or stripping stroke, 
the patent mechanism consisting of the additional Lever E, 
Cam F, and Cannon Bracket G, come into action as shown in 
Fig. 1; producing a secondary or receding movement entirely 
maintaining the Comb at a safe distance from the Card Wire 
during the upward or return stroke, preventing the possibility 
of damage being done to the Wire. The auxiliary Cam F then 
passes out of action, leaving the ordinary Cam D to complete 
the down stroke, and so on. 

The receding angle of the Comb in relation to the Card 
Wire can be varied by the Cam F if required. 

The advantages obtained by the adoption of this Comb 
are :— 

Ist.—It permits of closer setting without damage to the 
Card Wire; for the reason that its secondary or reced- 
ing motion draws or lifts the strips out of the Flats 
before making the upward or return stroke. 

2nd.—The possibilty of angular setting with relation to 
the Card teeth. 

érd.—By the withdrawing action at the termination of the 
downward stroke, the strips may be reduced to an 
extent utterly impossible with the old type of Stripping 
Comb. 

4th.—The economy consequent on such lightened strips. 
Sth.—All danger of contact with the Card Wire in the 

return stroke is removed by the receding motion of the 
Comb; and effectually disposes of any hability of 
disturbance of the angle of the Wire well known 
hitherto as the cause of “high wires” on the Flats. 
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Cam. 

Cam Lever. 
Rocking Lever. 
Stud. 

Circular Rack. 
Pinion. 

Comb-Stock. 
Brackets. 

Comb Studs. 
U. Bracket. 

Nuts. ARA-IOMmMIOA>D 

o 
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Peel Niles Os LEASING C@ VB 

(JONES AND HEAP’S PATENT). 

This system of Stripping Comb dispenses with the ordinary 
and well known up and down movement, and adopts an oscillating 
motion on its own axis; by this movement it is claimed that 
the Comb being in contact, or close to the wire on the Flat the 
least possible moment of time, the danger of spoiling the wire 
is reduced to a minimum. 

It is also claimed that the quick or sharp and direct pull 
or pluck given by the oscillating motion of the Comb, effectively 
removes the strips from the wire on the Flat. 

The action of the Comb will be easily understood by 

reference to the illustration. 

The Cam A, acting on the Cam Lever B, causes it to 
rise and fall, and gives a rocking motion to the Lever C, which 
is pivoted on a Stud D. At one end of the Lever C, is a 
Circular Rack E, geared into the Pinion F, which is fastened 
to the Comb-Stock G, thereby giving an oscillating motion on 
its own axis, to the Comb. 

The Comb-Stock is carried in bearings or brackets H, 
which are themselves carried by the Comb Studs I, and are 
held loosely by the brackets K. The latter are fastened firmly 
to the Comb Studs [ by means of the Nuts K?, and can be set 
to the required distance from the wire on the Flats by means of 
the Nuts K?. 



zo? mm D> .0a 0 > 

jc = 

Camshaft. 

Cam. / / 

Bowl. 

Filbow. 

Radial Arm. / / 

Comb Bar Bearings. rf 

Comb Bar. ee 

Crank. - 

Link. 

Link Bracket. 



PLATT’S: IMPROVED STRIPPING COMB. 

This Stripping Comb combines the oscillating motion with 

the ordinary up and down motion, but ina slower manner than 

previously obtained, thereby giving a nearer approach to the 
combing movement essential to the perfect stripping of the 
Flats. 

In the construction of this stripping motion special 
attention has been given to the design, so that the same 
brackets, levers, &e., used for the New ” Pattern Card, can be 
used when the Comb is apphed to the Old Pattern Card, thus 

making its adoption to the Old Cards a very | easy and cheap 

alteration. 

In applying this Stripping Comb to the Old Pattern Card 

nothing is disturbed, the parts F, H, I, and J only being added. 

The action of the apparatus will be easily understood by 
reference to the illustration, 

The Cam B, acting on the Radial Arm KE, causes it to 
rise and fall in the ordinary manner, but owing to the action of 

the Crank H and pivoted connecting Link I, which act on the 

pivoted Comb Bar G, the Comb Bur. in ndalbines to its up and 

down movement, receives a rocking ati on its own axis; the 
path in which the serrated edge of the Comb travels during its 

up and down motion is ther efore diverted, and instead of 
having its curve or convexity in the same dineetion as the are 

to which the Flats travel, has its curve in the opposite direction, 
as shown in dotted lines; by these means, the Flats are stripped 
more effectively than heretofore, 

With this arrangement the Stripping Comb can be set 
further off the wire on the Flats than with the ordinary method 

of Stripping, thereby ensuring greater safety to the wire. 
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SLOW MOTION DRIVING OF DOFFER. 

In consequence of the high speed at which Carding 
Engines are now worked, the delivery of web or sliver by 
the doffer of a Carding Engine now takes place at a speed so 
great that, except by an attendant of more than ordinary 
dexterity, the piecing or passing of the web or sliver into the 
bite of the calender rollers of a Carding Engine, after the web 
or sliver has been broken down, is not effected quickly enough 
to avoid an accumulation of web or sliver beneath the doffing 
comb, which is objectionable and wasteful. To meet these 
objections, the arrangement shewn in the illustration has been 
designed. Its action is as follows:—As soon as the web or 
sliver breaks, the attendant releases the catch or hand lever A, 

thereby causing the drop lever B to fall out of its ordinary 
working position into a position that enables the 24 teeth spur 
wheel C, which is carried by the above drop lever, to gear with 
the 50 teeth wheel D, and at the same time brings the 20 teeth 
slow motion pinion E into gear with the 216 teeth doffer wheel 
F ; this latter motion is caused by the forward movement of the 
bell cranked lever G, through the connecting rod H and slide | 
in the bracket J. It will be evident from the illustration that, 
us soon as the 24 teeth wheel C gears with 50 teeth wheel D, 
and the 20 teeth slow motion pinion E gears with the 216 teeth 
doffer wheel F, a slow movement of the doffer takes place. 

This slow movement continues just long enough to allow 
the attendant to piece up the web or sliver, then the doffer is 
brought back automatically to its normal speed in the following 
manner :—While the slow movement of the doffer is taking 
place a shaft K is caused to revolve slowly by a train of wheels, 
driven from the 24 teeth wheel C: on this shaft K is fixed a 

small lever L which carries a pin M. This pin M during a 

certain portion of the revolution comes in contact with a 
quadrant N, which is mounted loosely on the shaft K. As 

soon as this contact takes place the quadrant commences to 
revolve slowly, and continues to do so until it overbalances 
itself and falls into gear with the LOO teeth wheel O. This 
wheel now takes up the driving of the quadrant and causes it 
to revolve rapidly, thus bringing a bowl P which is attached to 
the quadrant N into sudden contact with the underside of the 
drop lever B. This contact causes the drop lever to be lifted 
back again into its normal working position. 
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REFERENCES TO LETTERS ON DIAGRAMS. 

TAKER-IN AND DOFFER DRIVING. 

Taker-in driving pulley, 14” to 18” diar, 

Taker-in pulley, 6”, 7” or 8” diar. 
KW Doffer driving pulley on taker-in shaft, 5 

3k” to 6”). 
Dandy pulley, 10” diar. if 27” doffer, 12” diar. for 24” doffer. 

Change wheel on dandy pulley boss, 18ST. to 50r. 

Wheel on 2nd stud, 407. or 1007, 

Wheel on 2nd stud, 207. or 407. 

Doffer wheel, 2167. for 27” doffer, or 1927. for 24” doffer. 

Diar. of Doffer, 24” or 27”. 

diar. (varies from 

FEEDER DRIVING. 

Doffer bevel wheel, 307r. or 407, 

Side shaft bevel wheel, 40r. 

Side shaft change bevel wheel, 97. to 327. 

Feeder plate bevel wheel, 120r. 

Feed roller pinion, 177. 

Lap roller wheel, 487. 

Diar. of Lap Roller, 6”. 

» 9», Feed Roller, 2}”. 

CALENDER, COILER AND CAN DRIVING. 

Calender pinion, 307. 

Calender coupling wheels, 327. 

Calender rollers, 4” diar. 

Calender wheel driving coiler, 31r. 

Coiler cannon shaft wheel, 157. 

Coiler cannon shaft mitre wheel, 20r. 

Coiler upright shaft mitre wheel, 207. 

Pinion on upright shaft, 387. 

Coiler tube wheel, 1067. 

Top bevel wheel on coiler upright shaft, 167. 

Combined bevel and spur wheel on coiler calender, 167. S.W. 247 

Coiler calenders, 2” diar. | 

Pinion at bottom of coiler upright, 167. 

Double carrier wheels on stud, 487, and 16r. 
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b Double carrier wheels loose on upright shaft, 487. and 147. 

Cc Can dish wheel, 8217. 

d= Carrier wheel on radius bar, 197. 

FLAT DRIVING. 

e Driving pulley on cylinder shaft, 63” diar. 

f Box pulley on stud, 12” diar. 

g Single worm on stud. 

h = =Single worm wheel on inclined shaft, 247. 

J Single or double worm on incline shaft. 

k Single or double worm wheel on notch block shaft, 40r. 

] Band pulley on stud, 33” diar. 

m_ Band pulley on 4 row brush, 8” diar. 

FLY COMB DRIVING. 

Band pulley on cylinder shaft, 18” diar. 

Band pulley on carrier stud, 6” diar. 

Band pulley on carrier stud, 12” diar. 

Band pulley on fly comb spindle, 4” diar., range 33” to 5”, | Q2dOs8 

COUNTS OF WIRE FOR CARD CLOTHING. 

The wire is drawn to numbers from one upwards according to a 
graduated scale, but the counts are not determined by the thickness of 
the wire, but by the number of staples in a square inch of clothing. 
Formerly the counts were reckoned by the number of staples in a 
straight line across a sheet of clothing 4 inches wide. The crown, on 
the other hand, is the number of wires in 1 inch along the clothing, and 
is usually 10 per inch. ‘he number of staples per square inch is always 
2% times the counts, thus 100’s counts would be 250 staples, and is found 
as follows :—10 staples along the cloth and 25 across equals 250 staples. 
per square inch, or 500 points. 
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CALCULATIONS. 

To rind ToraL DRart. 

Diar, of Y x N «5b Sixt ew.8 
=Total Draft. 

Diar. of Lap Roller x M x K x Ix N'x R 

Given THE Drarr, To FIND Sipe Sarr Cuance Beven. 

Diar. of Lap Roller x M x Draft x I x N'x R ah tae required 

To Finn Constant Numper ror Drarr. 

Diar. of Y x N x L x J x, H.x Q 

= Constant Number. 
Diar. of Lap Roller x M x Ix N'x R 

Constant Number 
a Side Shaft Change Wheel. 
Draft required 

Constant Number 

—. = Total Draft. 
Side Shaft Change Wheel 

To rind Drarr BETWEEN Ferp Router ann Dorrer. 

Diar. of Doffer x L x J 

= Draft. 
Diar. of Feed Roller x K x I 

To FIND CALCULATED PRODUCTION IN A GIVEN TIME. 

grains 
Number of Working jinx. Revs. of Doffer Cireum. per yard of 

hours x €0 x permin. xHxQx of Y x deld. sliver 

N'x R x 36” x 7000 grains 

= Production in lbs. 
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To Finp Constant NumpBer For Propvucrion. 

60 x H x4). x Ciroumr of “Y 
= Constant Number. 

N!'x R x 36” x 7000 grains 

Constant number x grains per yd. of delivered Sliver x Revs. of Dofter 

per min. = Production in lbs. per hour. 

To FIND wHat Hank SLiIverR IS BEING PRODUCED. 

Divide the weight in grains of a certain number of yards of 
delivered sliver into the dividend for the number of yards taken, and the 
quotient will be the hank required. 

Example :— 

7000 
Dividend for one yard = -—— = 8°33 grains. 

84.0 

Dividend for six yards = 833 x 6 = 50 grains. 

Example: Weight of six yards of Sliver = 13dwts. 21 grs. or 333 gers. 

Therefore— 50 
—— -= 015 Hank Sliver. 
333 

The following are the “ Dividends” in grains for the number of 
yards stated below :— 

Yards. Dividend. Yards. Dividend. 

1 — ies tS Sr ey 5 = 41°666 

2 == 1666 Ais: 6 a 50°000 

3 —— BROOK kas bs 8 a= 66°666 

4. a Go uoes = Meklds 10 — §3°333 

To Fino LENGTH oF FILLET FOR COVERING A CYLINDER. 

Diar. of Cylinder x Width of Cylinder x 31416 iri hawtat fea 

Width of Fillet x 12” e. required. 
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Sliver Lap Machine. 

This machine serves to unite and form into a narrow lap 

the shvers from the Ist passage of drawing prior to combing. 
It is arranged for 14, 16, 18, 20 and 24 cans up, and for 

laps 77%", 105”, 11” or 12” wide, as desired, and is fitted with 
tumbler stop motion to each sliver, top and bottom draft rollers, 

compression and lap rollers, knocking-off motion with signal 
post or semaphore, &e. 

Floor space occupied, with 20 cans up for 12” lap, 
GEO se. bee 

Driving pulleys 12” to 15” x 17”. Speed about 250 to 320 
revs. per minute. 

Production, one machine for about six combers 

We are also makers of the Ribbon Lap Machine with 
lap former, to double six laps from the Sliver Lap Machine into 
one lap for the comber, where this system is preferred. | 
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PUBS VAIN INES eo OT RGN CO) NBT: R: 

The increasing demand for this machine during the last 
few years has led to the introduction of many changes in its 
construction, which contribute in a high degree to superior work 
combined with a great increase in production, at the same time 
giving facilities for adjustment to suit short stapled cotton. 

The specialities of our construction are as follows, viz. :— 
The Gearing Headstock is built upon a solid cast-iron base 

plate, and has two frame ends supporting a planed table, which 
gives great solidity and steadiness to the principal working 
parts. The base of the machine has also been widened, which 
ensures steadiness and smoothness of action in the working 
parts when running at a maximum speed. The detail parts 
of the machine are shaped, planed and bored by improved 
machinery, so as to make them interchangeable. The Cam 
Shaft is made in two lengths with flange couplings and is 
carried through the whole length of the machine, and improved 
cut Nipper Cams are apphed at both ends, thus preventing 
torsion and securing a better mip. The cams for giving 
reciprocating motion are cut by improved machinery, thus 
securing a smooth motion at an increased speed. 

The machine is now made with eight or ten boxes, to 
take laps 105in., llin. or 12in. wide (instead of 73in. as 
formerly), thereby oats increasing the production of the 
machine whilst maintaining the quality of the combing. 

The wrought-iron Notch Wheel (formerly cast-iron) is now 
made broad on the face, and casehardened to prevent rapid wear. 

The bottom feed and detaching rollers are made of cast 
steel, and the brass top detaching rollers have wrought-iron 
casehardened pivots, working in brass levers, with wrought- 
iron links and studs casehardened. 

When desired we apply a Patent Relieving Motion to the 
weights on the drawbox and detaching rollers. 

The Comb Shells, Comb Strips, and Fluted Segments are 
all interchangeable, any shell, fluted segment or comb strip 
fitting any barrel. 

Moss’s Patent Adjustable Guides, fixed to comb barrel, are 
apphed for condensing or narrowing the edges of the sliver, 
both before and after combing, thus making firmer selvedges. 
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The Circular Comb Brushes are fitted with Freemantle’s 

Patent Oscillating Motion, for the better cleaning of the 
Cireular Comb. 

The driving shaft is provided with special arrangement so 
that the Circular Brushes may be revolved for cleaning 
purposes without running the other portions of the machine. 

We apply Patent Tumbler Stop Motions in sliver plate 
opposite each box, or all together behind the drawbox, to stop 
the machine when any of the slivers break. | 

Coiler for Cans, 36 in. by 9in., 10 in. or 12 in. diar. 
Stop motion in Coiler Cover, stop motion when can is full. 
Drawbox with 3, 4, or 5 lines of rollers; Iron Flats with wood 
linings for stationary cloths; Iron Flats for endless cloth 
clearers, with or without Ermen’s Self-stripping Combs. 
Indicator to drawbox, showing number and decimal of hanks. 

Weare prepared to meet the demand of customers who desire 
to introduce the operation of combing for coarser counts than .- 
hitherto customary, or for cotton intended to be mercerised. 

The weight of lap usually combed when the finer counts 
are required varies from say 9 dwts. to 15 dwts. per lineal vard 
(depending on the width of lap and the quality of the sliver 
produced), but where a lower standard of combing is found 
sufficient to meet requirements, we are in a position to supply 
machines which will comb laps more than twice the usual weight. 

Production, 8 to 13 lbs. per hour of combed cotton, 
depending on circumstances. Driving pulleys 10in. to 15in. 
diar. X 3in. wide. Speed, 300 to 360 revs. per minute, to give 
80 to 95 nips per minute, according to the class of cotton and 
quality of combing required. 

Floor space occupied (8 boxes, 12” lap) 17’ 103” x 3’ 6". 
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Heilmann’s Cotton Comber. 



Heilmann’s Cotton Comber. 

Section shewing Nipper Bar and Cushion Plate in contact ; comb cylinder 

lifted. 
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HEILMANN’S COTTON COMBER. 

REFERENCES TO LETTERS ON SECTIONAL 

ELEVATIONS. 

Lap 103”, 11”, or 12” wide. 

Wood lap rollers. 

Lap plate. 

Feed rollers. 

Nipper Bars. 

Cushion plate. 

Comb cylinder shaft. 
v Comb seement. 

Fluted segment. 

Top and bottom fluted detaching rollers. 

Detaching roller covered. 

SSE Some PS ert io lie ile, Top comb. 

= 

U 

Sad Ze 

Sliver calenders. 

Patent tumbler stop motion in sliver plate. 
Cam shaft. 

Brush. 

Doffer covered with inserted wire, 

Noil stripping comb. 
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Gearing ot Cotton Comber, 



HEILMANN’S COTTON COMBER. ~ 

Driving shaft wheel 217. 

Comb shaft wheel 807. 

Cam shaft wheel 807. 

Internal wheel 1387. 

Detaching roller pinion 187. 

Star wheel 5r. 

Feed roller change wheel 127. to 207. 

Wheel on end of feed roller 387 or 307. 

Bevel on feed roller driving creel side shaft. 

) Bevels on side shaft connecting feed roller and lap 

rollers. 

eer een art a a Poe FY LIN depos 55T bevel wheel ra th 
Mi isearepur 4 | cast together. 

N N Coupling gearing to lap rollers. 

O Change wheel (307.) on end of drawbox driving shaft. 

| Compound carrier and change wheels. 
QU 

Front roller change pinion 227. 

Drawbox back roller change wheel. 

Back roller wheel driving 2nd roller V, 

2nd roller change pinion. 

Back roller pinion driving 8rd roller X, 

3rd roller change pinion. 

<xXE<Cc4o7 change Pinion on end of front roller driving drawbox 

calender. 

N Wheel on drawbox calender. 
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Pinion 15T. on drawbox driving shaft, driving back roller. 
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DRAFT REPRESENTED BY PERCENTAGE OF LOSS IN NOIL, IN COMBER. 

Loss. | Draft. Loss. Draft. | Loss. Draft. 

“4% \ eSB 124 % 1142094 S%, 1°212 
hey ee icy is -% ibe ee, 1:219 
y9 % | 1-099 14 % 1162 +} - 19 % 1:234 

10 % 111 15 % 5176-4415) 209% 1:25 
ib hy A 1:123 16% 119 | 22% % 1-29 
re 4 1:136 yma 4 E206 1 967% 1:33 

To alter draft in drawbox change the speed of front roller. 

Toran Drarr In Comper witH 8 BOXES. 

of HANK SLIVER DELIVERED. 
Comber 
Lap | Sea | = 7 

enriete Uae: 14 | 15 16 | 17 18 19 20 
\dwts,| grs. 

Draft. | Draft. | Draft. | Draft. | Draft. | Draft. | Draft. | Draft. 

10/0 | 29°96 | 82°26 | 3457 | 36°87 | 39:18 | 41:48 | 43°79 | 46:09 
10/12) 31°46 | 83:88 | 36°30 | 38°72 | 41:14 | 43°56 | 45°98 | 48°40 
11/0 | 32°96 | 35°49 | 38°03 | 40°56 | 43:10 | 45°63 | 48:17 | 50°70 
11|/12| 3445 | 87:10 | 89°75 | 42°41 | 45:06 | 47°71 | 50°36 | 53°01 
12/0 | 85°95 | 38°72 | 41°48 | 4425 | 47-02 | 49°78 | 52°55 | 55°31 

| 12/12 37°45 | 40°38 | 43°21 | 46°09 | 48-97 | 51°86 | 54°74 | 57°62 
(18/0 | 38°95 | 41°94 | 4494 47:94] 50°93 | 53°93 | 56°93 | 59°92 
13 12) 40°45 | 43°56 | 46°67 49°78 | 52°89 | 56:00 | 59°12 | 62:23 
14,0 41°94 | 45°17 | 4840 51°63 | 5485 | 58°08 | 61°31 | 64°53 
14/12| 43°44 | 46°78 | 50°13 53:47 | 56:81 | 60°15 | 63°50 | 66°84 
15 0 44°94 | 48:40 | 5186 55°31 | 58:77 | 62-23 | 65°69 | 69-14 

/ 

Drarr IN MACHINE NOT INCLUDING DRAWBOX. 

he = i ia” is 

Feed Wheel. . Back Rallos, Back Roller. Back Roller. 

Draft. Draft. | Draft. 

12 9°140 9°207 9°140 

13 8442 | 8°5038 $442 

) 14 7°847 | 7904 7847 

| 15 7°307 7361 7°307 

16 | 6°850 . 6°£00 6°850 

17 | 6447 | 64.94 6°447 
18 . 6°089 61384 6089 

19 5891 5934. | 5891 

Norr.—The drafts are the same for 14” roller as for 14” roller, 
in consequence of using a 397. wheel tor the 1$” roller, and 527. 
wheel for the 13” roller, or in the ratio of 3 to 4. 
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COTTON COMBER; CALCULATIONS. 

To FIND TOTAL Drarr In Comper DRAWROX. 

Diar-ot front-roller x Ty 2 0. & 

= draft, 
Diarvoft back roller? sx «S? Se =P ek Fe: 

Total Draft in Comber from lap roller to coiler calender 
without allowance for noil. 

2 ie eae Ss bey Q 

47 x 55 x 21x 88x 5 x25xO.x 45x Y.x 27x 20x 18x 2” coiler calender. 

359 x20x Ix Gx 1 x 25x P.x R.x Z. x 20x 16 x 20x 22” lap roller. 
M K 

47 x 55x 3/4” 
Draft between Lap Rellers and Feed Rollers ae OUT. 

11/4” x 35 x 20 

Draft between Feed Rollers and Calenders. 

Feed change wheel. 197. 187, 177. 167. 157. 147. 1387. 127. 

Doral totes 07; aque eee 458 483 6512 5:44 GS. 6:22> GF. 9 725. 

Feed change wheel varies with the length and quality of the 
fibre ; the larger wheel for the longer fibre. 

144 x 15 x 5/4” back roller. 
Draft between calender and =) e Ae ee: 

Drawbox with 12” back roller. 

ealr. 

144 x 15 x 6/4” back roller. 
Ditto. with 14” back roller = ———_—_—________._. ——_ 1°26). 

Lia © 18 "xe (62 

7 Or 6 . o/ 

Deaths hetoconn lsdieierin ds en en 1S eee 

Coiler with ii” front roller. 
5/4” x39 x 20 x 16 x 20 

2) x 27 3a se IR ee 3 
Ditto with 13” front roller ——————- = 1°09. 

6/4” x 39 x 20 x 16 x 20 
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DRAWING FRAME. 

This machine can be made of the following staffs, viz. :— 
5”, 165”, 17”, or 185”, the latter being generally preferred, as 

it allows more space for the rows of cans at the back. 
The standard height from floor to top of roller beam is 

3’ 5;"—for the usual size of cans, viz., 36” x 9”—but by 
sinking the can-plates two inches into the floor, the height 
may be reduced, to order, to 3’ 33”. 

Drawing Frames may be arranged in one, two, three, or 
more heads, as may be most convenient, and can be placed in 

a variety of ways, according to space at disposal and other 
circumstances. 

Tron flats for stationary cloths are included in the usual 
price of the machine, but Ermen’s Patent Revolving Self- 
Stripping Clearers are recommended to prevent accumulation 
of flat waste and spoiled work. 

The top rollers may be all common (solid rollers) or with 
Leigh’s Patent Loose Bosses—to one or more rows—or with 
loose bushes to the ends of the rollers, as may be preferred. 
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The polished front plates are made either to cover the 
calenders only, or to go close up to the front roller. 

The coilers are usually made of the standard Drawing 
Frame pattern as shown, but if preferred, we can apply the 
Carding Engine pattern of coiler. 

The tumbler stop motions are generally made to work on 
pivots, but are also made of the knife edge pattern if desired. 
These tumblers may also be constructed to move to and fro in 
connection with the traverse motion. 

The machine may be fitted with the Dugdale and Haworth’s 
Single Preventer behind the tumblers of the back stop motion 
(see illustration, page 154). 

The traverse motion may be of the standard single pattern, 
or Tatham’s Patent Double Guides. 

Instead of unhardened bottom rollers, it is now generally 
preferred to have the front line or the first and second lines 
casehardened, end to end, and to harden the necks and squares 
of the other lines of rollers. 

Floor space occupied: A Frame 3 x 7 dels., 185” staff, 
itis ied Me gel oe al aa Bes 

Driving pulleys, 12” to 18” diar. x 3” or 33" wide. Speed 
about 200 to 300 revs. per minute, according to circumstances. 
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DUGDALE AND HAWORTH’S 

IMPROVED ROLLER ARRANGEMENT. (Single Preventer.) 

As will be seen from the illustration, this apparatus 
consists of two lines of plain bottom rollers B B, and a plain 
top roller A, Its function is to assist the sliver out of the ean, 
to cause any breakages there may be, to take place behind the 
draft rollers, before the sliver reaches the tumbler, also to 
maintain one uniform tension on the tumbler, thus making the 
stop motion more positive in its action. 

The top roller A does not need to be lifted, as there is a 
top roller to every two slivers, and the sliver when pieced up 
and placed in the hole of back guide plate, finds its way 
unassisted under the end of the top roller A. 
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DRAWING FRAME. 

ALPHABETICAL REFERENCES TO SKETCHES. 

PA ek SONG FOUCT DULLIOPSs «jan <raxcMinie ase cod ersivsaseceivessdon ts 10” diameter 

ES eee PONG POLE: SION ts pssoyeiens shes sven ein ae eck wees 18T 

CF 5 CRD WH «san caesh a nav eee: aoe Ca nase 100T 

D>) sraft-hanire wheels. 5. .; sata. sip taeda avons oe 467 to 567 

Ey Beck roller wheel niotc.c.. sieewe << vanesikasaebesfuaceateae! 547 607 or 667 

F Wheel on back roller for driving 2nd roller ............ 527 to 60T 

xe SOS SALTION WHORES cutin sm. Catv pakbaingiaen: coo es cotaks 567 

Bd oe AEOLIAN cress ee dees beet oe eee vases 20T to 227 

] Back roller pinion for driving 8rd roller. ............... 257 to 287 

J yewsonble Oarrier Wheel | 1a.c-0 ceca ses ed rete Hines Pie seades c6T 

MSR POL GE ARTO SS 6 aie e chk 7 dat ae acini Ay eee Riana 20T to 22T 

L Front roller calender wheel ............... Sede are ere 18vr or 207 

Vl’) Carrier wheal). .vetcois) cnc vkceia uotcimicne cree AAT 

IN = Caran eae ray eo ete ice as ates ee aioe, LEAS 397 

OQ Calender roller coupling wheels :................e:ceceee0s 30T 

P *2Valender rolletae patos caves ks oie ns sh caticed elon avtndce 3” diam. 

20 x 80 «x 40 
Gearing to coilers from 13” front roller ......... - 

32 x 80 x 90 coiler wheel 

20 x 20x 14x16x13 
Gearing to cans from front roller ...... - —— 

32 x 30 x 50x 16x 85 can wheel 
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DRAWING FRAME.— CALCULATIONS. 

To Frnp Totat Drart, viz.:—BetTwkEn Front AND Back 
ROLLERS. 

Diar. of Front Roller x E x C 
—$—$ $$ ——_—__——_—— = Total Dratt. 
Diar. of Back Roller x D x B 

To FIND Drarr CHANGE WHEEL FOR ANY GIVEN DRAFT. 

Diar. of Front Roller x : : ad Draft Change Wheel 

Diar. of Back Roller x Draft required x B required. 

To FIND Coxstant NumsBer For Torat DRart. 

Diar. of Front Roller x E x C 
— Constant Number. 

Diar. of Back Roller x B . 

Constant Number Constant Number 
Total Ps __ Draft Change 

~~ Draft. Total Draft required _ Wheel. Draft Change Wheel 

To FIND INTERMEDIATE DRAFTS. 

Diar. of 8rd Roller x I Drath batsvesn Grd and Ath 
Diar. of 4th or Back Roller x K = Rollers. 

Diar. of 2nd Roller x F Draft between 2nd and 4th 

Diar. of Back Roller x H Rollers. 

Diare ot end giles sae es _ Draft between 2nd and 38rd 

Diar. of 3rd Roller x I x H Rollers. 

Intermediate Drafts multiplied together = Total Draft. 

To rrnp Drarr CHANGE WHEEL WHEN ALTERING THE WEIGHT 

or Hank oF SLIVER. 

Desired Weight x Change Wheel on Draft Change Wheel 

required. 
present Weight of Sliver. 

or 

Present Hank x Change Wheel on 
i es 

Hark Sliver required. 
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To rinp THE Hank DRAWING. 

Divide the weight in grains of a certain number of yards of 
delivered Sliver into the dividend for the number of yards taken, and 
the quotient will be the hank required. 

(See Card Calculations for example, also P. 139 for Table of Dividends.) 

or 
Draft in Drawing Frame x Hank Carding 
—_——- $$ —_—_—_—_—- ——— = Hank Drawing. 

Number of Ends put up 

Number of Ends put up x Hank Drawing 
- == -Draft. 

Hank Carding 

Number of Ends put up x Hank Drawing 
————_— _————— —__ => _ Hank Carding. 

Draft 

Number of Ends put up x Weight of Carding 
=e == Weight of Drawing. 
Draft 

Number of Ends put up x Weight of Carding 
amet Lpdbeeeeied Sa = Draft. 

Weight of Drawing 

To FIND THE **f CALCULATED ™ Propuctrion 1n HANKS PER 

DELIVERY IN 10 HOURS. 

Revs. of Front Roller mins. hours Circum., of 
per minute x 60 «x 10 x Front Roller _ — 

840 yards x 36 inches delivery. 

Hanks per delivery 
—_——— —— = Pounds per delivery. 
decimal hank of Sliver 

From the “calculated” production, an allowance should be made 
for stoppages due to breakages of sliver, &c., and although this will vary 
according to circumstances, such as the speeds of rollers, skill of the 
workpeople, and the quality of the cotton worked, the following per- 
centages may be taken asa suitable allowance generally. See next page. 
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CALCULATED PRODUCTION PER FINISHING DELIVERY 

PER DAY OF 10 Hours, 

Wrrnout aANy ALLOWANCE FoR Loss 1n SroppaGes, &c. 

Hank | Weight of Sliver Revolutions of Front Roller, 13” diameter. | 

Sliver. | per 6 yards. } | 
) 300 Revs. 350 Revs. | 400 Revs. | 

oz. dwts. grains lbs. lbs, | lbs. 
“100 1 2 14°5 257°14 300°00 342°81 

105 | 1 1 1468 24489 | 28572 | 326:50 
Jn Ct hs mes | 0 17-04 233°75 272°71 311°69 
10.0 18 2°78 223°59 260°87 298'11 

Be, | 17 8°66 21429 250°00 | 285°72 

"126.5 ) | 16 16°00 20571 24000 | 27427 | 
130 | 16 0-6 197°80 23064 | 26374 | 
135 | 15 10°37 190°48 222°22 | 25397 | 
"140 14 21:0 | 183°66 | 214-29 | 244°89 
145 | 14 882 17734 | 20688 | 236-44 
"150 | 13 21°33 17143 200CO 128°48 

155 13 10°58 165°90 193°54 221°19 
"160 13 O50 | 16071 187°39 21429 
TOT) 12 60 | 151:23 176°46 201°68 
“180454 11 13°77 | 142°86 166°67 | 190°48 

"190 | 10 23°15 1385°34 157°89 | 180°45 

‘200 | 10 10°0 128°57 | 14998) 171°41 

J / 

If Front Roller 11” diameter, multiply above productions by ‘90. 

33 33 14” 3 s) s? ’ ca) 1:09. 

—EEEs 

If 2 deliveries per head, deduct 8% from above productions for loss 
in stoppages, Kc. 

. re) 
3 ” ” ” 12% ” oe) ” 

er. O 

4 39 ” ” 15 5% ” ” > 

{9 

5 +B 39 3) 19% +3 9) 33 

6 229 ” ” 2? anal (2°) 2 * am 

land ~O 

‘ 3) 2 ” 25% ed ” 2” 

werd 8 ds mr » 275% - ‘i - 

159 



Front View. 

SLUBBING, INTERMEDIATE, anp ROVING FRAMES. 

IMPROVED “|” PATTERNS. 

The principal feature of our “J” patterns is the use of a 
cast-iron bed plate (between the frame end and the first spring 
piece), having fitting beds, to which the reversing motion and 

other details are bolted. 
The patterns have been so designed that one and the same 

pattern of bed plate will serve for all Slubbing, Intermediate 
and Roving Frames of a like “hand,’ and the advantage 
obtained from the fewness of parts is of very great importance. 
Compared with the old style of machine with double back or 
cross rail, the new machine is more solid and substantial, and 
more easy of access. 

Spur wheel gearing is used in every case between the 
bottom cone and the winding motion, instead of an upright 
shaft with bevel wheels, and in connection with this system of 
spur wheel gearing, there is a convenient arrangement for 
changing the winding wheel. 

Since 1884 we have casehardened the lin. diar. pulley 
shafts from end to end, and this method has proved to be 
very durable and satisfactory. The pedestals are of cast-iron, 
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and the whole arrangement works with a minimum amount 
of friction and wear. We now fix a bracket to the end of 
our new frames, as an additional support for the pulleys and 
driving shaft, which greatly increases the power to resist the 
pull of the strap, and possesses the advantage over other 
arrangements of leaving the strap as free to be put on or off the 
pulleys as if the shaft were without the end support. 

Winding Motion.—The machines are fitted with the 
Curtis and Rhodes patent differential or winding motion, of 
which the principal advantages over the Houldsworth system 
of “sun and planet’? motion (with the combination of four 
bevel wheels), are in the use of spur wheels instead of bevels, 
and in the fact that the pulley shaft and the wheels in the 
differential motion are all running in the same direction, thus 
minimising the wear and friction, and also reducing the power 
required to drive the apparatus, consequently increasing the 
efficiency of the motion and the durability of the various parts. 

To reduce to a minimum the inequality in the winding due 
to the motion of the lifting rail (in connection with the train 
of wheels between the winding motion and the bobbin shafts), 
the driving or pulley shaft is placed in the centre of the are 
described by the swing lever in the motion from top to bottom 
of the chase or lift. 

An Improved Cone Strap Tightening Apparatus 
is applied to all the machines of this pattern. The bottom 
cone is held in a rigid frame, which swings radially on pivots 
at each end, so as to permit the cone to be raised or lowered, and 
this obviates the trouble of shortening or relacing the cone strap. 
The apparatus for regulating the tension of the cone strap, as 
well as the apparatus for winding back the cone strap when the 
bobbins are full, are both worked from the front or spindle side 
of the machine, so that a lttle tenter can operate both. 

We apply Ashton and Moorhouse’s Patent Duplex 
Cones when desired. This apparatus consists of two top and 
two bottom cones—instead of the usual single top and bottom 
cones—the bottom cones having the Improved Cone Strap 
Tightening Apparatus so as to tighten both straps together. 

We can balance the lifter rail by dead weight and chain 
attached behind the rail, such as we have adopted as our 
standard for many years, or if preferred, we can now supply a 
Lever Balancing Arrangement underneath the centre of rail. 

Our standard Traverse Motion being worked from the 
Shortening Motion is to a certain extent variable, but we can 

161 



supply other forms of traverse motions if preferred, viz. :— 
Dugdale’s Variable, Dodd's Variable, Tatham’s Duplex, or 
Heart Traverse Motion, all worked from back roller. 

The ordinary Knocking-off Motion stops the frame at the 
extremity of the traverse, but we have patented the Hilton’s 
Automatic Stop Motion, which is designed to stop the machine 
automatically at any point in the traverse, when the bobbins 
have attained the desired diameter. 

Where required, a German clock, or Measuring and 
Knocking-off Motion, can be applied at end of top coneshaft. 

Either Long or Short Spindle Collars are applied, 
as may be preferred, but for the high speeds now in request the 
long collar system is recommended, and where adopted double 
pressers are considered unnecessary, as the collar supports the 
spindle to the fullest possible extent. 
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CURTIS AND RHODES’ PATENT WINDING 

MOTION FOR FLYER FRAMES. 

The Curtis and Rhodes’ patent winding motion has been 
introduced to overcome the objections to the Houldsworth 
* Jack i’th’ Box,” or sun and planet motion; it reduces the 
speed of the internal wheels to a minimum, and is so arranged 
that all the wheels run in the same direction (and not in the 
contrary direction to each other as is the case with the Houlds- 
worth “Jack ith’ Box”’), thus increasing the durability and 
requiring less attention in oiling and cleaning. 

After a long experience we can recommend this Motion 
with confidence as being the best system in use at the 
present time, particularly for bobbin to lead as now almost 
invariably adopted in modern mills. 

The illustration shows the Curtis and Rhodes’ patent winding motion 
applied to our improved (“J ” pattern) frames. A is the driving shaft, 
the spindles being driven by wheel G and the bobbins by wheel F, As 
usual, the wheel F driving the bobbins is loose on the driving shaft, but 
is fixed to the long bush of the internal wheel E, The disc H is fixed 
to, and runs with, the shaft A, The connection of the internal wheel E 
with the bottom cone is by means of the train of spur wheels, the long 
bush B on driving shaft with small pinion K projecting into the box. 
This pinion drives the pinions C and D; the stud carrying the wheel D 
having at its other end a small pinion L driving the internal wheel E, 
which is cast to the long collar on which the wheel F, which drives the 
bobbin shafts, is fastened. 
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AUTOMATIC LOCKING DOORS. 

The loose cast-iron guards hitherto usually applied are 
somewhat lable to be broken, and in some cases the work- 
people forget to replace these guards after cleaning, &e. 

Frames with Automatic Locking Doors (shown in illustra- 
tion) have no loose guards whatever behind the Headstock. 

The doors are made of stamped sheet iron, and are placed 
at the back of the machine between the frame end and the first 
spring piece, thus covering effectually the main gearing of the 
frames, and securing at the same time ready access to all the 

parts for oiling, cleaning, and the changing of wheels. 
The automatic locking apparatus is applhed to prevent the 

frame being set in motion until the doors are closed and 
fastened, and once closed, and the machine in motion. the 
doors cannot be opened again until the strap is meved on to 
the loose pulley, thus preventing the liability to accidents from 
oiling and cleaning machinery in motion. 

We can put the train of twist gearing from end of pulley 
shaft to top cone inside or outside the Automatic Locking Doors, 

the former being generally preferred. 



FLYER FRAMES. 

Staffs or standard sizes of rollers (measured from centre to centre 
of stand), distances of spindles, and diameters of bobbins when full are :— 

SLUBBING VYRAMES. | 
) 

: Distance of Diameter _ Spindles 
| . 44 of +h Box 
| me | Bpindles. Full Bobbin, or Staff. 

| 21Z ins. llins.. | 5h ins. 4 
| 20} ins. | 10} ins. 54 ins. 4 

19 ins. ) 1} ins. 5} ins. 4 
18 ins. 9 ins. 5} ins. 4 
17 ins. | S} ins. 5h ins. 4 
16 ins. | 8 ins. | 5} ins. + a . i i | : 

INTERMEDIATE FRAMES. 
- — — 

: Distance of Diameter _ Spindles 

oe Spindles. Full Sobbin. von Stat. : 

26} ins. 68 ins. 4} ins. S 
25 ins. 6} ins. 4} ins. Ss 
242 ins. 8 ins. ) 4} ins. 6 
24 ins, 8 ins. 5} ins. 6 
19% ins. 6% ins. | 4} ins. 6 

- ROVING FRAMES. 

Tiksienas cf . Diameter _ Spindles 

Pune Spindles. Full Bobbin, or Stan. 

24 ins. 6 ins. | 4 ins. 8 
21Z ins. 54 ins. 34 ins. 8 
204 ins. 5 ins. 38 ins. 8 

) 19 ins. 44 ins. 32 ins. Ss 
) 18 ins. 44 ins. 3} ins. 8 

174 ins. 43 ins. 34 ins. s 
16 ins. 4 ins. 25 ins. 8 

| 22 ins 42 ins. 3hin. 10 
20 ins. 4 ins. 24 in. 10 
214 ins, 3 ins. 2} ins. 12 

In order to calculate the length of frame multiply the number of 
boxes by the staff, and add 334 inches for gearing and driving pulleys 
3 inches wide, plus 2} inches if with 34 inches wide pulleys and 
suspended pedestals. 

Width of Frames: Slubbing, 4’ 6”; Intermediate, 3’; Roving, 3’. 
Driving pulleys, 9” to 23” diar. x 3” or 34” wide, 
Speed of spindles according to circumstances, see next page. 
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Speeds of Spindles for various sizes of Bobbins. 

The approximate speed of spindles for American cotton 
may be taken as follows :— 

eles Lift. | pull Bobbin. | Collars. | Collate, 

Slubbing 12” 6)" 320. oO 

12” 5)" 350 500 

11” 54” 420 40 

10” 54” 460 600 

Intermediate 11” 43” 540 700 

” 10” 43” 600 750 

J a” 4" 680 880 

g* 43” 750 890 

Coarse Roving 9” 4” 720 | 936 

«| « | wo | co 
Roving 8” 33” 800 | 1000 

a rt), ae 850 | 1100 | 
| Fine Roving eT 34” 1000 | 1300 

| - 6” 3h” ee ee 

| . | 6 2” =| 280 «| ~(1800 
aS? 

For short stapled cotton, such as East Indian, the above 
spindle speeds are sometimes exceeded, but not as a rule 
recommended, if durability of parts is to be considered. 

For long stapled cotton, such as Egyptian, Sea Islands, &c., 
it is not considered advisable to run Slubbing and Intermediate 
frames with long collars at a higher speed than stated in the 
“ short collar” list above. 
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Flyer Frame. End View. 
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SLUBBING, INTERMEDIATE, AND ROVING FRAMES. 

ALPHABETICAL REFERENCES TO SKETCHES. 

Twist ARRANGEMENT. 

Fine 
Slub. Int. Rov Roy. 

A Twist change wheel ..... prep ec. See ae 

B Middle top cone shaft wheel... 307 ... 307... 407 557 

C Gear end top cone or backshaft 
WHSEL isa ch cde hina ene GIT wsat ALT e528 SOT, wis. GOR 

D Front roller wheel ............... 1307 ... 1801 y:,,, 180714, 1408 

K_ Spindle driving wheel ............ On sa 39T 4 a3 357 

L Spindle shaft or bottom coupling ~ 
WHOGIS 25 eat: co eee 30T..4. Sr... “33T 35T 

m Skew gear wheel on _ spindle 
BAT he favs) ew. ee cis Ie SEU OU acc Oe 4717 

TPE See DING la PION fc etary cesest CUT eT eet | Aas TS oo, Ale 

Drarr ARRANGEMENT. 

Fine 
Slub. Int. Roy. Rov. 

E Front roller 
DITION rave 247 or 287T...24T or 287T...247 or 287... 247 or 287 

F Crown wheel... 90T  ... 907T ... 9$0r  ...90T0r100T ' 

G Draft change 
whOSOL Misc. — es — ats — -= 

H_ Back roller 
WHOGL), ko oe 487 or 567...487 or 567...487 or 567... 487 or 567 

I Back roller 
Pinions: 2... — s ~- =A —- — 

J Middle roller 
DiNIOD see — we — ok — — 

Bospin Driving ARRANGEMENT 

Fine 
Slub. Int Rov Rov. 

M ‘Top cone (concave) ............... — — — 

N Bottom cone (convex) ............ — wo — — 

O Spur wheel on bottom = short 
Gone salt. freee wats 457 ... 457 ... 457 450 

P- + Stud wheel! oSicwscsssccs: Pekar SOT fee DUT 2 DOT 50T 



Slub. Int. 

Q_ Taking-up or winding change 
WHAGOL eke Wes swusens codes cune sped —_ . = 

R__ Long socket wheel (outside box) 1067 ... 10697 

S Long socket pinion ............... 30T ... 30T 

ae j wae SOT sas) art 
U) Compound carrier (inside box) loam oie 

V_ Single wheel “s A 247 . 247 

W Stud pinion Ep A 147... 147 

X = Internal wheel (for bobbin to lead) 907 .... 907 

Y Bobbin driving or box wheel .... 58T ...) 5ST 

Z Bobbin shaft or top coupling 
WEROOHS. (iden sic 4ve ie cet 47T ... 477 

LIFTING ARRANGEMENT. 

Slub. Int. 

a___ Bevel on short cone shaft ...... 13T . 137 

b Plate bevel on short horizontal 
ASE ass vea pa ctesus panes. dues 60T ... 50T 

Cc Small bevel on short horizontal 
DAE N erp hy tee = me my in seer 140... , 127 

dd Reversing bevels .............-.06 1007 ... LOOT 

e Lifter change wheel on reversing 
BRUNT Canes it cc cucansaatek-+) eas a» 1st .., 167 

E t Conmmpound Carrier 44.52 ..-.sserus pee ; pt 

h °° Lifter shaft wheel........... ...... 90T ... 90T 

ke © Latter oraok. pierce hs seta ee 227 ... 227 
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SLUBBING, INTERMEDIATE, AND ROVING FRAMES. 

CALCULATIONS. 

To FIND SPEED OF SPINDLES. 

Keesacan 

Speed of Spindles. Speed of pulley shaft x 
baton 

To FIND Spreep or Fronr Roccer. 

Apes 

Speed of Front Roller. Speed of pulley shaft x — 
Besacb 

To Finp Turns oF Sprnp_E FoR 1 or Front ROucer. 

Dex Bax ke ck 
Turns of Spindle for 1 of Front Roller. 

Chie RA fet, a ae. D 

Turns of Spindle for 1 of Front Roller 
Z = = Turns of 'T'wist per inch. 

Circumference of Front Roller. 

FIND TURNS OF TWIST PER INCH. 

= Turns of Twist per inch 

To 

Speed of Spindles per min. 

Length delivered by Front Roller per min. 

Therefore :— 

& ¢ ue Eh Divided by Circumference —— ‘Turns of T'wist 
hel 0! queen Fame fag of Front Roller food per inch. 

FIND CONSTANT NUMBER 

Meee eet. 

To FoR Twist. 

Dox Bex Kasco 
————___—_——-- —— -. «==. Constant Number. 

Circum. of .x L x n 
Front Roller 

Constant Number 
Turns of Twist per inch. 

Twist Wheel 

Constant Number 
= ‘Twist Wheel required. 

Turns per inch required 
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To FIND DRAFT. 

Hank delivered Patel bce Diar. of #ront Roller x H x F _ Total 

Hank fed. up pri Diar. of Back RollerxG@ x E Pratt. 

To rinp CONSTANT NUMBER FOR DRAFT. 

Diar. of Front Roller x H x F 

—— = Constant Number. 
Diar. cf Back Roller x E 

Constant Number 
——————____. Total Draft. 

Draft Wheel 

Constant Number 

a = Draft Change Wheel. 
Total Draft required 

To rind Drarr Between Mippte ano Back Rornuers 

OR BREAKAGE DRAFT. 

Diar. of 2nd Roller x I 
—= Breakage Draft. 

Diar. of 3rd Roller x J 

To rind THE LAYERS PER INCH OF Lirv. 

Dia. of 
h x f x d x b x N x C x Front Roller Layers 

= per inch 
oy KB RA. Soe ae TD ee Dia. of x 69 of Lift. oD 

Empty Bobbin 

Norge.—6°9 inches is the distance travelled by the top rail whilst 
the lifting shaft makes one revolution. 

In this case the diameters of top and bottom cones should be 
taken at centre of strap when set for empty bobbin. 

To FIND THE LAYERS PER INCH oF LIFT WHEN ALTERING 

THE HANK. 

Layers per inch being made x hank to be made __ Layers per 
con inch required. 
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To FIND Lirrer CHAncge WHEEL WHEN ALTERING 

NUMBER OF LAYERS PER INCH. 

Layers per inch being wade x Lifter Wheel on Liftay Chades 
: ang 

Wheel required, Layers per inch required 

To FIND APPROXIMATE SPEED OF BOBBINS. 

Ist. To Fino Spreep or Lona Socker WHEEL R. 

Ae wie s/h) eee 
Speed of Pulley Shaft x —— = Speed of R. 

Go Ness Poe ait 

2np. To FIND Speep or Bosnsin Driving WHEEL Y. 

+ Speed of Pulley Shaft — 
Speed of Bobbin Driving 
Wheel Y. 

of Pulley Shaft # 
Speed of R minus Speed @ x U x = 

A ee eek: 

Me tee. Dy 
Speed of Y x ————— = Speed of Bobbins. 

Zo OD 

Speed of Bobbins minus the Speed of Spindles = Excess Speed of 
Bobbins required for winding on the Sliver. (Bobbin to lead.) 

Excess revs. of Bobbins x circumference of Bobbin — length of Sliver 
wound on the Bobbin, which should be ahout equal to the leneth 

delivered by the front roller in the time taken. 

Notr.—The accuracy of the above calculation depends altogether 
upon obtaining the exact speed of bottom cone at the particular diar. of 
bobbin taken. 

WHEN ALTERING FROM ONE HANK TO ANOTHER TO FIND :— 

Drarr WHEEL. 

Hank being made x Change Wheel on 
£3 —= Change Wheel required. 

Hank required 

Twist WHEEL or LirreR WHEEL. 

/ Present wheel ? x Hank being made 

N Hank required 

RatrcHer WHEEL. 

i Present wheel 2? x Hank required 

, Hank being made 
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To rixnp CALCULATED PRropvucrion. 

Number of hours 
Speed of Spindles per min. x 60 minutes x taken Hanks 

; ~~ deli : 
Turns of Twist per inch =x 36 ” x 840 yards seca 

or 

Number 
Inches delivered by Front | 60 2 of hours 

Roller per minute minutes - taken Tanhie 

Pit.) See The ee FS idelivered, 
36” x 840 yards 

Hanks per number of hours taken 
$$$ —_______——— = Pounds delivered. 

Hank of Sliver 

Norr.—As will be seen, the above is for “ calculated” production 
only, that is, assuming continuous running for the number of hours 
taken. ‘lo obtain a near estimate of the ‘‘ actual” production, certain 
allowances require to be made for loss in piecing, doffing, &c.; this loss 
will vary according to circumstances, such as speed of spindles, hank 
roving produced, skill of workpeople, &c., but the following may be 
taken as a range :—Slubbing, 39 to 22 per cent.; Intermediate, 18 to 8 
per cent.; Roving, 17 to 5 per cent.; Fine Roving, 123 to 43 per cent., 
depending on hank roving, «e. >? 

To viInp Hank OF SLIVER PRODUCED. 

, 7000 gers. 
The dividend for 1 yard = -—— = 8°38. 

840 yards 

Therefore :— 

8°33 x Number of yards taken 
= Hank of Sliver. 

Weight in grains of the number of yards taken 
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SLUBBING, INTERMEDIATE, AND ROVING FRAMES. 

The followine illustration will show how to find the 
. oS . . . > | 

yroduetion of Slubbing, Intermediate, or Rovine Frames under } g; ’ te) 

any given circumstances. 

Take for example say 4 hank roving under the conditions 

laid down, thus :— 

1100 revs. x 60 mins. x 10 hours 
$$ ——___ —_—__ — = 948 — 11% = 8:44 hanks per 

2°3 «x 840 x 36 10 hours. 
turns yds. ins. 

PRODUCTIONS OF SLUBBING, INTERMEDIATE, ROVING, 

AND FINE ROVING FRAMES. 

In calculating these productions we have assumed average 
weights of bobbins and allowances for doffing, breakages, 
&ec., but have not made any allowance for cleaning time. 

SLUBBING FRAMES. 

Twist per inch — 2 ¥ counts x 095 for American cotton. 

” ” ‘eas 39 x 0°64: ” Egyptian ” 

: : | Production in 101 ours, Loss allow- 
| srinaies mae eae atte all llowance for ap : el for ; 
aes A oving. Ae loss taken off, not of Cotton, | doffing anc 

edie aa per inch. including Heanite tithe: breakages. 

~ Hanks. tbs. 
| 600 0-5 0-671 10°8 21°6 American | 39 % 

600 0°55 O'704 | 10°6 19°3 a5 37 4 

600 06 0-736 10°5 | 17°5 7 BL yA 

600 0°65 0°765 10°3 159 Rs 334% 

600 O07 0:'795 10°18 14°5 Fe Se % 

600 O75 0'822 10°0 13°4 “e 303% 

600 O'8 0°849 9°87 12°3 35 293% | 

600 0°85 0°875 9°7 11°4 : 283% | 
600 Oo: 0901 9°58 10°6 z: 274% 

440 10 0°640 10°37 10°37 | Egyptian | 24% 
44.0 LL OCR 10°0 9°1 PP 2Ere 

44.0 1°2 0°701 Se 3 81 i 22 % 
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INTERMEDIATE FRAMES. 

Twist per inch = ?¥ counts x 1:05 for American cotton. 

ws at pe aee “e x O76 ,, Egyptian a 

Production in 10 hou | Loss allow- | 
Spindles Hank std os | after all aT ideanios pa / Kind | ? rt eo | 
spinaes | Roving. wist | loss taken off, not in- of Cotton. | doffing and 
tar as per inch. cluding time for piecing. breakages. | 

Hanks. | __ tbs. 
750 19oe)* 41440 10°61 884 American 18 % 
799 14 | 1°241 10°07 719 = 16. 
750 16 | 1337 9°64 6°02 ms 14% 
750 1s 1407 9°24 5°08 > 124% 
750 20 | 1°484 891 4°45 . 11. 
750 22 | 1°557 8°59 3°9 . ee 10% 
650 2°5 1201 | 966 3°86 | Egyptian 10% 

680 3°0 1316 8°91 2°97 ie 9% 
| 650 3°5 1421 | 828 | 2°42 bs 8 % 

ROVING FRAMES. 

Twist per inch = * ¥ counts x 1:15 for American cotton. 

Production in 10 hours Loss allow- 
aerline Hank be xi atiae all allowance for’ Kind ed for | 

per mame 4 TATTENAE ge inal} doen ten ot, nop fo} af pion cael 
Hanks. | ibs. 

| 1100 30 1-99 910 | 303 |American| 17 % 
| 1100 3°25 2°072 SSO ©. lu 2°78 Pe 153% 

1100 35 2°15 8°77 2°5 rs 133% 
1100 3°75 2°226 8°57 2°28 ye 123% 
1100 4°0 2:3 8°44. a1) a it 
11C0 4°25 2°37 8-28 194 Ee 10%, 
1100 45 2°439 Iss MES 5 a4 
1100 4°75 2°505 SOUL 1.1. -G8a 4 “ ay. 

/ 1100 50 2°571 OSs, 71°6R a 4% 
| 1100 5°25 2°634 i bit: 146 | + (er # F 

1100 55 2°696 7°56 the Pe 64% 
100 5°75 2°756 7°42 1:29 | of 63% 

1100 6:0 2°816 728 Lally a 6% 
1190 6°25 2°875 7:15 114 = 5$% 
1100 65 2°931 703 1°08).44 = 53% 
1100 6°75 2°987 6°92 17021 my 54% 
1100 70 3°041 6°81 0:97 A 5% 
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FINE ROVING FRAMES. 

Twist per inch = 24 counts x 10 for Egyptian cotton. 

eave OP trans sae Dial ater pe peated A Eee ocd Oe hd dace Roving. coma inte taken off, not in- of Cotton. dotting and 
cluding time for piecing. breakages. 

Hanks. Ibs. | 
1200 70 2°645 7°87 1125 | Egyptian | 123% 
1200 75 2°738 773 1°031 a ty 
1200 8°O 2°828 757 0°94:7 py. 10% 
1200 85 2915 751 0°883 Fy: 8% 
1200 90 3°0 7°38 0°82 Ff y ay 
1200 9°5 3°082 7°26 0°764 ie 6% 

1200 10°0 3°162 Tale 0-71 ay 54% 

1200 10°5 3°24 6°98 0'664 a 5% 
1200 11°0 3°316 6°82 0°62 me ae 3 
1200 11°5 3°391 6°68 0°581 ms 43% 

1200 12°0 3°464 6°54 0545 Pr AE% 
1200 12°5 3°535 6:41 0°513 * 43% 
1200 13°0 3°605 6°29 0°483 ¥ 43% 

1200 13°5 3°674 G18 0°458 he 44% 

1200 140 3°741 6°07 0°434 e 43% 

NOTE. ain the headings of productions of 

Intermediate, Roving, and Fine Roving Frames, read 

“time for cleaning” instead of time for piecing. 
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Self-Acting Mule, with Rim at Back 



Bae bodes Pe CoLIN Go i MULE: 

In drawing attention to the many improvements and 
additions imtroduced during recent years in our Patent Self- 
Acting Mule, we desire to mention the substantial construction 
and state of efficiency to which it has now attained, for coarse, 
medium, and fine yarns. 

As will be seen from the back view of the mule shown by 

the illustration, the headstock is bolted on strong foundation 
plates which carry also the main slips and copping motion, and 
thus facilitate the adjusting of the latter. 

as Rim can be placed at the back or side, as pre- 
ferred, or as may be best suited for the position of the main 

driving a ft in the room in which the mule has to be placed, 
and the gauge or distance between the spindles may be from 

lin. upw ‘ards, depending upon the class of work required. 
The sige ae motions, &c., may be adopted according to 

requirements :- 

Moor bp Silas and Ashton’s patent Duplex Driving. 

Patent rope tightening apparatus to rope taking-in. 
Jacking or Stretching and Roller’ Delivery 

Motion whilst jacking during the last few inches 

of the stretch, for the purpose of drawing out any 
snarls or Phick places in the yarn 

Quadrant screw of two diameters. 
Anti-friction bowls to front and counter fallers. 
Scroll band tightening frame. 
Patent holder for fastening check scroll bands. 
Patent Automatic Nosing Motion, and quadrant 

box with 3 catches. 

Patent governor or cop regulator for adjusting the 
winding-on motion to the increasing size of cop, 

which is automatic in its action. 

Patent Backing-off Chain Tightening Motion. 
Click locking motion, and motion for holding the winding- 

on chek out of gear during the outward run of the 
carriage. 

Plate Bolsters and Plate Footsteps of various descriptions. 
Palmer’s and other patent step covers with deep steps. 
Tin roller pulley in halves. 
Tin roller shaft in square with flanged couplings on each 

side. 
Double carrier wheels at headstock or outend. 
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Casehardened tin roller arbors. Steel tin roller shafts. 
Motion for forcing the strap off the fast pulley before the 

completion of the outward run of the carriage. 
Front faller depressing motion. 
Treble-grooved rim band arrangement, with compensating 

bottom rim band carrier pulley for taking up the slack 
band at the commencement of the outward run of the 
carriage. 

Handle on side of headstock for stopping the mule without 
stopping the countershaft; special arrangements in 

connection with the drawing out and taking in of 
the carriage, by means of w hich, in case of obstr uction, 
the carriage can be stopped by the attendant very 
quickly during the outward run, or suddenly during 
the taking in ; “also automatic arn ‘angement for stopping 
the carriage during its outward run, should the 

‘amshaft by accident or otherwise make its change 
before the proper time; likewise special arrangements 
for disengaging the taking-in motion by the carriage 
itself, when terminating its inward run. 

These arrangements prevent the breakage of the drawing- 
out and taking-in bands, and render the mule less 
liable to derangement and breakage from accidents 
or mismanagement. 

Guards over carriage wheels, rim band carrier pulley, 

middle drawing-out from floor to scroll and also over 
scroll, crown wheel, front roller pinion, change pinion 
and back roller wheel, backing-off wheel on rimshaft, 
and a sheet-iron guard behind the headstock. 

Swivel tin roller bearings, oiled from front of carriage. 
Roller delivery motion whilst the carriage is going in, to 

deliver about 4in. additional yarn during winding, 
which tends to increase the production. 

Long copping rail with loose front automatic incline for 
regulating the locking of the fallers. 

Double copping plates, which allow the copping rail to be 
taken out and replaced at any stage of the cop's 
progress without disturbing its working position. 

Improved Construction of Square and Carriage 
Coupling, by which the square and carriage are 
more firmly and accurately fastened together, rim- 
shaft casehardened, and general construction such 
that an easy and accurate adjustment of the various 
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parts of the machine, combined with great steadiness 
and durability, are obtained. 

For long mules we recommend middle drawing-out band 
arrangements, and an extra taking-in scroll for driving the 
drawing-out shaft during the going in of the carriage, thus 
making it into a taking-in shaft, which gives greater steadiness 
to the carriage whilst going in, and for excessively long mules 
it is also advisable to have the rollers driven in the middle of 
each side, as the strain or torsion is then no greater than in 

short mules. 
We are also Makers of Self-acting mules for fine yarns 

from Egyptian and Sea Islands cottons, say up to 300’s, which, 
in former years, had to be spun on hand mules, owing to the 
delicate treatment required to prevent stretching or breaking 
of the thread, but now the Mule as made by us spins the 
finest counts as easily as 90’s could be spun some years ago, 

In addition to the motions on the mule for medium 

counts, the Fine Spinning Mule is fitted with patent 
faller lifting motion, the faller being lifted positively according 
to the speed of the tin roller or spindles, and lifted at a 
variable speed to suit the difference in the diar. of spindle, 
thus enabling the yarn to be coiled on the spindles free from 
snarls when the faller is unlocked by the patent unlocking 
motion, which is so arranged that the faller does not commence 
to unlock until the carriage finishes its inward run ; special 

slow speed arrangement to run the spindles slowly 

during the lifting of the winding faller; patent motion 
for regulating the position of the counter faller during the rise 
of the winding faller ; roller delivery motions to deliver during 
jacking, and the going in of the carriage, by which means the 
rollers are never allowed to stop during the time the mule is 
at work except during backing-off. 

The mule can be made with either double or sing!e 
speed. The double speed motion is accomplished without the 
aid of gearing, making it silent in its action, and the ratio of 
quick to slow speed or vice versa can be altered separately and 
independently of each other. 

Motion to impart a slow speed to the spindles at the 
termination of the inward run of carriage and during the 
unlocking of the fallers, which is apphed without faller hfting 
motion, thereby less time is lost during this operation than 
with the last named motion. 
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JACKING OR STRETCHING MOTION. 

When the Jacking or Stretching Motion is used, the Cam 
changes before the carriage completes its outward run: the 
Jacking Motion then draws out the carriage very slowly to the 
full extent of the draw or stretch. During this time the 
spindles are revolving at the full speed, and continue to do so 
ey the Twist Motion forces the catch off to allow the strap to 
2o on the loose pulle, y on the rimshaft. 

Our motion is arranged with the backshaft driving wheel 
connected to the arm of an epicyclic train of wheels as shown 
in the illustration. 

When the front roller catch box is in gear, the wheel G 
makes > of 1 revolution, whilst the front roller catch box makes 
1 revolution, 7.e., = revolutions of arm a, and wheel G for 1 
revolution of roller or wheel C. When the eateh box is opened, 
and the front roller stops, then the arm a (or wheel G) runs 
at | speed of the catch box or wheel C ; or in other words at 1 
the normal speed of carriage. 

BACK SHAFT 
W/TH SCROLL 

53 "dar A, 3 centre eum (ar 
D 60. 
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WLLL ALAA AAA AAA AAA AMMA MAMMA MLE RR 
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Slow Speed Motion for controlling the Yarn during the rise of 

the Winding Faller as the carriage finishes its inward run, 

for S.A. Cotton Mules, Rim at Back. 

This motion gives a slow speed to the spindles when the 

carriage is completing its inward run, and during the rise of 

the front or winding faller after the unlocking has taken place, 

its object being to control more effectively the winding of the 

yarn at the apex of the chase, and to coil a few turns on the 

spindle blade. By these means a firmer nose or chase of cop is 

made, and any tendency to produce snarled yarn is obviated ; 

the motion where in use is giving every satisfaction, particularly 

when spinning 80’s counts and upwards. (English Cotton 

Standard. ) 
Description of Motion. 

On the rimshaft there are two fast and two loose pulleys, 

with separate strap guiders and drums on, countershaft, the 

broader fast pulley being for the purpose of driving the mule 

during drawing out, by a single broad strap in the usual 

manner, and the other for the slow motion in question. 

The taking-in is driven as in the ordinary mule, by a band 

or rope from the countershaft, and during taking-in each strap 

is on its own loose pulley, and remains in that position until 

the carriage is nearing the termination of its inward run, when 

the slow speed is put into operation. 
For the latter motion there is a bracket A, fixed to the 

spur of square with an adjusting screw, which carries a finger 

and bowl B, by which the period it is desired to put on slow 

speed, can be regulated. 
As the carriage is terminating its inward run, the bowl B 

comes in contact with an incline bracket C, fixed to a flat shde 

bar D, in front and on right hand side of headstock below the 

camshaft, and relieves a round slide bar E, attached to strap 

guider (on top of headstock over camshaft), which is holding 

the strap on loose pulley, thereby allowing the strap to go on the 

fast pulley belonging to the slow speed motion. On the 

winding or front faller shaft there is a finger F, which, at the 

completion of the unlocking of fallers, lifts wp again the slide 

bar D, liberates a catch G, thereby allowing the slow speed 

strap to pass from fast to loose slow speed pulley. The 

ordinary broad strap on rimshaft is immediately allowed to 

pass from the loose to fast pulley by rod H, attached to strap 

cuider, being liberated by the slide bar D, and then the mule 

commences its operation under ordinary conditions. 
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BACB UNG ee ha Cr eOIN cots Eieh b NIN G 
MOTION. 

When the carriage is coming out, the winding faller wire is 
generally about 14”: Abby e the points of the spindles. During the 

backing - off, the spindles begin to uncoil the yarn atone the 

faller wire begins to move, because the tin roller must make 
some httle movement before the backing -off click can take hold 
of the ratchet wheel, and in addition to this, the spindles 
continue to uncoil the yarn during the time the faller wire is 

moving from its position above the spindle points, until it 
deuakes the yarn. The spindles have thus a considerable start, 
and at the completion of a set of cops this loss of motion of ie 
faller wire produces very bad results. At the commencement 
of a set of cops, the conditions are ¥ ‘ery much more favourable, 
for, although the space actually passed through by the faller 

wire before it touches the yarn, remains constant, it bears at 
the commencement a very much smaller proportion to the 
entire distance passed through by the wire before the faller 
locks, than it does at the completion of the set. Consequently, 
the backing-off chain has to be slack at the beginning of a set 

of cops, biltcrwize the speed of the faller wire would oroe the 

yarn down the spindles faster than 1t would uncoil, and would 
thereby break the thread. Hence, the backing -off chain having 
been adjusted to the proper length for backing off nicely at the 
commencement of the set, it is desirable or adually to tighten or 
shorten it as the cop increases in length, aoe at the completion 

of the cop the chain is almost tight. 
The requisite shortening or tightening of the chain is 

effected automatically by our backing-off chain tightening 
motion. The winding faller shaft I (Fig. 1) has keyed upon it 
the backing-off finger H; the backing-off chain J is fastened 
at one end te the finger H, and at the other end to the backing- 
off snail K, which is mounted with a ratchet-clutch upon hee 
tin roller shaft. The backing-off tightening chain L has one 
end fastened to the boss of the snail K, and the other end to 
the bell-crank lever M, the tail of which is shown resting on 
an incline N. This incline slides upon a plate fastened to the 
floor, and an arm on the front end of the incline grips the 
copping plate connecting-rod P, so that by means of two hoops 
fixed upon the connecting-rod P, the incline N is caused to 
move backwards with the backward motion of the rod during 
the formation of the cop. 
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Thus, as the copping plates B and C, with the connecting- 
rod P, gradually travel backwards as the cop progresses, the 
higher part of the incline N is brought under the tail of the 
lever M, causing the latter to turn in the direction of the 
arrow, and so pulling the chain L, which in turn, acting upon 
the snail K, takes up the slack of the backing-off chain J. 
The incline N is made so that it can be varied to snit the 
particular requirements of various kinds of mules. By varying 
the form of the incline, the action on the chain can be varied to 
suit any circumstances. 

When once set, the apparatus needs no further attention. 
At the commencement of a set of cops, the copping plates 
B E C are wound forwards again into their initial position, the 
incline N goes with them, and the backing-off chain J is 
restored to its normal slackness. 

AUTOMATIC NOSING MOTION. 

In winding upon the nose or point of the cop, something 
is wanted which shall continue or supplement the ordinary 
velocity-accelerating function of the quadrant, so that its action 
will be suited to the constantly diminishing diameter of the 
spindle on which the cop-nose is being wound. This object 
is attained by the application and use of a scroll upon the 
end of the winding-on drum H. 

When the cop has attained its full diameter, the scroll 
drum H should be in the position shown in Fig. 2, on the 
completion of the inward run of the carriage G. As the cop 
becomes gradually built up higher on the taper spindle, more 
winding chain ought to be uncoiled from the scroll, until, at 
the completion of the cop, the chain should be wholly uncoiled, 
as shown in Fig. 3. It will be understood that the velocity of 
the winding increases in the same ratio as the diameter 
decreases of the scroll H. The amount of acceleration thus 
given depends on the quantity used of the scroll portion of the 
winding drum, and the character of the acceleration depends 
on the form of the scroll end of the winding drum. 

The end of the winding chain F (Fig. 4) instead of being merely 
attached as formerly to the quadrant nut E, is now wound 
upon the body of a ratchet-wheel A, on the shaft of which is 
also fixed a scroll I, Another chain C, coiling on this scroll, 
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passes thence under and over the stationary pulleys B and D, 
and under the swinging pulley K3; and its end is fastened to 
the sliding bracket L, which slides on the shaper screw M of 
the copping motion. The pull of the chain C causes this 
sliding bracket L to press outwards against the front nug of 
the shaper frame. The nut N, travelling in towards R along 
the shaper screw, comes into contact with an inner arm on the 
bracket L, and causes it to slide inwards with the inward 
movement of the nut, and so gradually pulls the chain C in the 
same direction. The movement of the quadrant nut E further 
out from the centre of the quadrant, takes up the slack in the 
chain C, and on the further outward movement of the quadrant 
nut, after the slack is taken up, the tension of the chain C 
brought about by this rise of the quadrant nut, and by the 
arrangement of lever P, bracket T, and bracket L, causes the 
scroll I to turn and wind upon the ratchet-wheel A a length of 
winding chain F, which would otherwise remain coiled on the 
winding-on drum H. 

By causing the nut N of the shaper screw to act sooner or 
later on the sliding bracket L, a greater or less amount of the 
scroll on the winding drum H may be brought into use. By 
these arrangements, the winding can be accommodated to any 
form of spindles. Before beginning a fresh set of cops, the 
winding chain F must be uncoiled from the ratchet-wheel A in 
the quadrant nut. 
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Sete aed 2 

NDOVOZES 
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SELF-ACTING MULE, WITH RIM AT BACK. 

ALPHABETICAL REFERENCES TO DIAGRAMS. 

Rimshaft driving pulleys, 14” diar. and upwards (usually 15”). 

Rim pinion, *217T and upwards (in the mule with rim at side, the 
rim pinion is the usual change place). 

Back change wheel. 

Bevel on cross shaft, 157, for mule with rim at back. 

Wheel on front spindle catch box. 

Front roller pinion, single or double, of various sizes. 

Crown wheel, 1207rT. + Range SOT to 1507. 

Draft change wheel, 20r to 75r 

Back roller wheel, about 507 | Interchangeable. 

Back roller pinion ; I 
. bre -of various sizes, according to size rs. 

Middle roller pinion { ; i g to size of rollers 

Wheel on front spindle for driving backshaft 
(for mule with 
rim at back) 

These are governed 
by dia. of front roller, 

-and require different 
brackets when these 
conditions are altered. 

A aes | of various sizes 
Drag or gain wheel | 

Drag pinion 

Drawing-out wheel on catch box, 607. 

Rim or twist pulley, 9” and upwards. 

T'in roller pulley. Range 9” to 13”. 
7 

Tin roller, 5”, 54”, or 6”. 

Spindle warve, §”, 14”, #”, 18", $”, or 1”. 

Mule with Mule with 
rim at back. rim at side. 

Twist change wheel... 20rT to 1057 | 227 to 56r ind ; 
you - : a wis i 

Pinion... «ss “. «..1l5Tt 16r-or.20r Zar t motion 
: é ss when driven 

Twist motion wheel...407T 447 or 457 a - ; 
» rom 

WY torrie Wiehe ane: vicky eee. 257 din ihe 
: rimshaft. 

Oarrioe wheel hee. 4 oie Unk ode, 337 

* The gearing between the rim pinion and the back change wheel 
is effected by means of an intermediate wheel, arranged on a centre 
stud carried by a radial bracket. This wheel may be either single or 
double, thus giving an almost unlimited range of wheels for obtaining 
the desired speed of rollers. 

+ Crown wheels require a different radial bracket for each size. 
Nore.—It is now customary when a wide range of counts are 

intended to be spun on one Mule to send spare drums of different 
diameters (in halves) for countershaft, so that the speed of rimshaft can 
be easily altered, thus obviating the use of very large or small rims. 
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SELF-ACTING MULE. 

CALCULATIONS. 

To FIND SpEeD OF RIMSHAFT. 

Diar. of Drum S Diar. of Drum on 

on Mainshaft Countershaft 
4 Speed of 

Speed of Mainshaft x ———-— ee nnnttenmne SS 
Diar of Pulley | Diar. of Rimshaft — Pmshatt. 

on Countershaft ~ Driving Pulley (A) 

To rind Speep or Fronrv Rouer. 

Be x  D 
Speed of Rimshaft x — = Speed of Front Roller. 

ox 8 

DRAFT. 

Counts of Yarn 
——————— =: Total Draft. 
Hank Roving 

or 
Draft in Rollers x Draft in Carriage — ‘Total Draft. 

Hank Roving x Draft in Rollers x ,>eeteh 
p in Inches 

SS — = Counts of Yarn. 
Length Delivered by Front roller per Draw 

To rinp Drarr In ROLLERS WHEN Counts, Hank Rovine, anp 
GAIN OF CARRIAGE ARE KNOWN. 

Counts x Length Delivered by 
Front Roller per Draw 

26. shale seamen etmmenntainedi ream erie’ Aaem: = Draft in Rollers. 
Length of Stretch x Hank Roving 

To rinp Drarr In ROLuERs. 

Diar. of Front Roller x I x G 

-—— = Draft in Rollers. 
Diar. of Back Roller x H x F 

To rinp Drarr WHEEL To GIVE ANY REQUIRED Drarr. 

Dia. of Front Roller x I x G 
Panne ee OE etn Ae Sh ey —= Draft Change Wheel Required ; . : Draft 
Diar. of Back Roller x Required 



To rixp Constant Numper ror Drart. 

Diar. of Front Roller x I x G 

Dia. of Back Roller x F = Constant Number. 

Constant Number — praft Change Constant Number — ppaft in 

Draft required = Wheel. Draft Wheel —_ Rollers. 

To FIND Speep or SpPINDLes. 

Revs. of Rimshaft _ P x R(+ tu” fordia.of banding) Speed of 
- ; x "4 , . : - 

per minute Q x S(+ iy" for dia. of banding) Spindles. 

To rpixp Terns or Speixpie ror Ll or Rim. 

P x BR (+ +” for dia. of banding) 

Qx 8 (+ ds” for dia. of banding) 

TWIST. 

To rvixp Turns or Twist PER INCH. 

Turns of Spindle for 1 of Rim. 

Revs. of Spindles per minute or per draw Turns of Twist 

Length delivered by Front Roller per inch. 
per minute or per draw 

or 
» ) y . 

= E x C x P x R ( tT ia for banding) ) | Turns of Twist 

Cireum. of x DxBxQxS (+%8" for banding iy per inch. 

Front Roller 

To rixp Constant Number ror Twist. 

Isr. Wuen vsixne tHe Back CHaxce Wuaeet C as THE 

CHANGING PLACE. 

Cireum. of x Dx BxQxS (+ 1” for banding) 

Front Roller Constant 

ExPxR t% fs” for banding) — Rr eee 

Constant Number (inverted) x Back Change Wheel = Twist per inch. 

Constant x Turns of T'wist — Back Change Wheel. 

Qxp. Wen using tHE Rim Pas THE CHANGING PLACE. 

E x € x R "7 + ji” for banding) Constant 

Cirewm, of Dx Bx QxS (+ ix” forbandingy Ser 

Constant Number x Diar. of Rim — Turns of Twist per Inch. 

Constant Number (inverted) x ‘Turns of Twist = Diar. of Rim required. 
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To rinp Twist Waeet wHen Twist Morion IS DRIVEN FROM 

Rim Swarr. 

Turns Length Pa ry 9h Twist 
per inch x of Stretch x Q x § (Chandi x Motion (207T) Twist 

s Pinion Wheel required = in inches _ ror ie x. 

P x R(+ ds” for banding) x 'T'wist Motion Wheel (407) — Required. 
16 

If Mules with Roller Delivery Motion whilst carriage is going in, 

add say from 3” to 4” to the length of stretch in the above form of 

calculation. 

Norre.—The Twist Motion Wheel and Pinion vary according to 

circumstances. 

The above same rule applies when Twist Motion is driven from 
Tin Roller Shaft, but P and Q must be omitted. 

To rixp Nemper oF Draws PER MINUTE 

(allowing 5 secs. for backing-off, running in, &e.). 

Stretch x Turns per inch — Revs. of Spindles for 1 stretch. 

Revolutions of Spindles per stretch x 60 seconds Time for 
- — - - ‘Twisting 

Speed of Spindles per minute in seconds. 

Time for Twisting + 5 secs. = Time for 1 stretch. 

60 seconds 
- == Draws per minute. 

T'ime in seconds for 1 stretch 

SHAPER WHEELS. 

It is somewhat difficult to formulate a rule to determine Shaper 
Wheel required when starting new Mules, the Pitch of Shaper Screw, 
diameter of Cop to be made,,amount of weight on Fallers—which is 
eoverned by the quality of Yarn required, and the number of turns of 
'I'wist per inch to be put in the Yarn, &c.,—all having an important 
effect on the result. The correct wheel should be found by trial, and 
the following rule can then be used for finding the Shaper Wheel when 
changing counts. Multiply present wheel by the square root of counts 
required, and divide by square root of present counts. 

ExampuLe :—Suppose it is required to change from 36's to 25’s 
counts, and the Shaper Wheel in use has 30 teeth :— 

#2 380T x 5 
Square root of 36 = 6 — 925 teeth. 

6 Square root of 25 — 5 

therefore, a 25’s wheel should be used. 
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To FIND APPROXIMATE PropucTiION OF A Mute tx Hanks or 

Les. PER WEEK. 

Number 
Number of draws , , Length of ,, of Working | 

per minute stretch in inches © hours per week minutes Hanks 
———_—_-———————— —— —_—_————_—__—___———_ —<—=—$« -_ > per 

840 yards x 36 inches. week, 

Hanks per week 
—— = Ibs. per week. 

Counts 

Nore.—To obtain working hours allow about 4% to 74% for time 
required for doffing, breakages, &c., depending on counts of yarn, 
time taken in dofling, «ec. 

TABLE SHOWING THE TURNS OF SPINDLES FOR 1 OF RIM. 
te 

| 10” Tin Roller Pulleys. 6” Tin Roller. 12” Tin Roller Pulleys. 6” Tin Roller. | 
- S 2 La a = as : | 

55 
te | Diameter of Spindle Warve. Diameter of Spindle Warve. | 

aimee -— E 
Am | ) 

) | gw Ma 3” | 12 | he 1” Ri” : 1AM 9” 1a” aH 1” 

: 

) ) 
(12” 1058 97 | 895 S31) 775 684 S81 SOS 746 692 6-46) 5:70 
13”) 11-46 10°50) 970) 9:00) 840) 741 955 875, 808 750 7:00| 618 
14” 12°34 1131/1044) 970 9:05) 798) 1028 943) 870 808 754) 665 
15” | 13°22 |12°12/ 11:19} 1039 9:70, 855 11:02 10°10) 932) 866) 808) 7:13 
16” “elo 12°93 11-93 | 11-08 10°34 912 11-75 1077 9-94. 9:23} 8:62) 7°60 
17” 14°98 13°74 | 12°68 | 11-77 10°99 9°70: 12-49 1145 1057 9°81) 916) 8:08 
18” 15°86 14°55 | 13-43 | 12-47 | 11-64 1027 1322 12:12 1119 1039 970) 855 
19” 1675. 1536 14°17 | 13°16 1228 10°84 13°96 12°80 1181 10°97 1023} 9:03. 
20” 17°63 16°16 | 14°92 13°85 | 12°98 | 11°41 || 14°69 | 13°47 | 12°48 | 11°54/ 10°77| 9°50 

| ; ; 4 
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Table showing the Wheels and Pinions required to give 

various amounts of Drag or Gain of the Carriage 

for Self-Acting Cotton Mules with RIM AT THE BACK, 

The length of yarn delivered per stretch equals 

A 60 
— x —————— x diar. of Front Roller x length of stretch. 
B26 or 30 « 5}” 

The Drag or Gain is obtained by subtracting the length of yarn delivered 
by the roller from the total stretch of the carriage. 

A <= number of teeth in change wheel. 

B = number of teeth in change pinion. 

N.B.—In cases where }}”, 2”, 14”, and 1” diam. of rollers are used 
a 267 wheel is used on same, and for rollers of 1yy” and 1” diar., a 30r 
wheel is used. 

In calculating the following drags, we have allowed for a loss of 
one inch in the stretch, consequent on the change in the angle of the 
thread from nip of roller to spindle point, at the commencement and 
completion of the stretch, see diagram. 



The following results are for a Mule of 64-inch 
stretch. 

Yarn delivered and Drag produced in inches for different diameters of Front Bottom Rollers. 

13,” 
43” 4” 45” | 18 Ai 1}” 

Change — —— —______——— —| ————|_—— 
Wheels.| Yarn | Drag | Yarn | Drag | Yarn | Drag | Yarn | Drag | Yarn Drag | Yarn | Drag 

del. | prod. | del. | prod. | del. | prod. | del. | prod.| del. | prod. del. | prod. 

86/40 | | 552 | 7:8 | | 
87/40 | 55°85| 7°15) | 
88 40 565 | 65 | | 

86/39 | 56°55 | 6°45 | 
89/40 | 57°15| 5°85 
87/39 | 57°3 | 5°7 
90/40 | 578 | 52 / 
88/39] ... | 57°95 | 5°05 | 
86/38] ... | 580 | 50 | 
91/40} ... 58°45 | 4°55 | 
89/39}... 586 | 4:4 | | 
87/388 |... 588 | 42 | 
92/40] ... 591 | 39 | 
90/39]... 59°25] 3°75 ee ‘le 
88/38 |_ ... 59°5 | 35 580 | 50 
86/37| ... 59°55 | 3°45 58'15| 4°85 
93/40]... 59°7 | 33 582 | 48 
91/39)... 59°95 | 3°05 58° 46 
89/38}... 60°15 | 2°85 586 | 44 
94/40] ... 60°35 | 2°65 (589 | 41 
87/37| ... 60°4 | 26 \589 | 41 
92/39]... 60°6 | 2°4 59°71 | 39 
90/38 |... 6U'85| 2°15 '59°35| 3°65 
95/40]... 610 | 2-0 59°55 | 3:45 
88/37| ... 6li | 19 159°6 | 3:4 
93/39}... 61:2 | 1°8 159°7 | 3:3 
86/36 |... 61:2 | 18 |59°7 | 3:3 
91/38| ... 615 | 15 600 | 30 

| 96/40] ... (6155| 1:45 '60°1 | 2°9 
| 89/37! ... tke balay 160°3 | 2°7 
| 94/39] ... 58:0 | 5O |61°9 | 1:1 | 604 | 2°6 

87/36]... | 58'15| 485/621 | 09 | (60°65 | 2°35 
g3/8s1°. 3, 58:2 | 48 |62°2 | O08 | 607 | 23 
97/40) ... | 58:3 | 4°7 |62°25| 0°75 | '60°8 | 2:2 
90/37| ... 585) | 45 |62°5 | O05 | 61:0 | 2°0 
95/39 ; | 58:6 | 4:4 |62°55| 0°45 | 61:05} 1:95 
88/36| . | 587 | 43 1628 | 02 | 61°25} 1°75 
98/40 | | 58°8 | 42 |62°85| 0°15 | 613 | 1:7 

| 93/38]... (58'85| 415/62°85| O15| ... |... | 61°35] 1°65 
86/35 |... (59°15 | 3°85 | 63-0 579 | Bl |S15 | 15 
96/39] ... | 592 | 3:8 1580 | 5:0 |61°7 | 1:3 
91/871 ... (59°25 | 3°75 58°05] 495|/61°7 | 1:3 
89/36 |... 594 | 36 (58'25| 475/613 | 1:2 
94/388}... | | 59°5 | 3:5 . (5883 | 47 1620 | 1°0 
99/40 |... 59°55 | B45 ... {58°35 | 4°65162°05' 0°95 
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The following results are for a Mule of 64-inch 
_ stretch.- —Continued. 

Yarn delivered and Drag produced in inches for different diameters of Front Bottom Rollers. | 

Wheels. Yarn | Drag | Yarn | Drag | Yarn Drag | Yarn | Drag | Yorn 
_ del. | prod. | del. prod, | del. prod. del. =p del. 

87/35 | ... a ae es ae ... |685 | 45 16225] °75 
97/39' ... | .. | .. | ... |69°85| 3165] ... | ... [686 | 44 | 62°38 7 
92/87 | ... + eee eee ee ot Be ... |586 | 44 |62°3 7 

100/40; ... | ... | ... | ... |60°16| 2°85) ... | ... |6895| 406/626 | “4 
9538... iz Al ... |}60°16| 2°85) ... . | 58°95] 4°05 | 62°6 4 
9036... vd oa ... |60°15] 286) ©... ... | 58°95] 4:05 | 62°6 4 
93/87 ... cp ned .cc0 | OO ae a ... |69°25| 3°75/62°95] 05) 
| Le ae os Le REO ae on ... (593 | 37 |63°0 
9839... A 7 .» |@06 1 25} ... ... [693 | 37 |63°0 
96/88. |e | ve | [607 | 2 ve are [505 | 35 | 

a | ie 3 (Oe Pa .. 159° | 3:4 
91/36 / ... = a ... |60°85| 215)... ... |5965| 3°85 
9939. ... is e ..- |61°05| 196) ... .. |569°95 305 
94/37... i -. .« 1612 | 18} ..: ... |600 | 30 
80/85) ... oa E ... |61°26) 1°75)... ..- (600 | 30 | 
97/88... mn eS: § Ae LO oa ss. [601 1°39 
92/36 ... < be ... |61°65} 1: a 
87/34 ... as i ani Gl6, 7 
10039... as " a. SLT 

1 
95 37 685 

90 35 
98 38 
93 36 

88 34 
96 37 
91 35 
99 3S 
86 33 
94 36 
80/34) ... | .. 43 6295) “05... 161° 
97/37 _. | ... |588 vee Pen AE, ee, ey 

on $-3- ou te ue 

) : ws Soe 

| 57°8 52 | 62°1 

4 

3 
1 
1 

bSO 50 | 62°2 i + .-. |6085, 215) ... 

58°1 | 49 | 62°25 “7 a ..- |61°0 a0 14 
*& “6 

4 

3 
2 

ov 

| 62-4 
(583 | 47 | 62°6 
585 | 45 627 
1585 | 45 |62°75| - os 7am 

| 45 |62°75| 25) ... - [615 
- 7 en t 

te oe a zx 

oy 
=>) — ou 

ee 

92/35; ... | ... |59°0 
100/88... |... | 59°05 
87/33| ... | ... |59°2 
95/36) ... | ... | 59°25 
90/34; ... | ... | 59-4 A ee hg t= | 
O/87).... | cx 1004 1 SBil el cn) uc 1 oe OER 
98/85 | osc bet $SOCL LOO bec, oal.. | ee ee : 
88/33}... OCS OS Lae oe oo ... |62°B5} 15 
wise) oy. 1. ee hee oe ence hd | 
90/87.) 35), cS OO SO" ad ee) er Pee 
T1/841 | Sere SBht ch ake bias tba 
BBSS0 a DY Ae WS ee oe | 
Safea tu aeen (985 | oeeinmed on alt oN goa 
O7/3R1 1 Feed: | S01, eee | 



The following results are for a Mule of 64-inch 
stretch.—Continued. 

Yarn delivered and Drag produced in inches for different diameters of Front Bottom Rollers. 

pea Se a SO CO ee PL a ry OR ee ee a Oe A EEEEnE 
| ; : 

| 13” +" 15” 1” Te" | 12” 

Change _— . = ae ee 

Wheels. | Yarn | Drag | Yarn) Drag | Yarn | Drag | Yarn | Drag | Yarn | Drag | Yarn Drag 

del. prod. | del. prod.| del. | prod.| del. — prod. | del. | prod. | del. | prod. 

89/33 |... | ap O08) ROP on [es | seg | 
100/37 |... |60°7 | 2:3 ae 
(90480 FT... (O08 pee toe vs Riles | 
95/35 | oh hy nh A 3 Sad SO eens 
97/32| ... | .. {611 | 
98/86) ... | ... |61°2 | 
90/83; ... | ... [ALS 
93/34| ,.. | .. |61°6 | 
96/35| ... | ... | 615 | 
99/86| ... | ... |61°6 | 
gg/32| ... |... |61°6 
OTB 01 us, Tene 
94/34| ... | ... |62°15| 
97/85| ... | ... |622 

100/36 |58°0 | 50 623 
89/32/5811 49 624 
92/33 |582 48 62°65 
95/34|59'2 | 47 | 62°8 
98/35 |58°3 | 47 | 62°85 
90/32 |587 | 43 |... 
93/33 |58'8 | 42 
96/34|589 | 41 
99/35 |59°0 | 40 
91/32 |59°3 | 37 
94/33 |59°55 3°45 
PEE EOE Tie ete Tete teen sf eet tee 
100/35 |59°65| 335} ... | .. | we fou | ee | 
GAUSELGOO, TRO Stee te arse tend ele oak 
SSSR 1GO TL SO Poe. polyp te ae coe | 
Onis BOS T DRT ca nee, to ect 

ee ee ee | 

MMO ANDPOHK KL aAnr-1HS or 

or 

or 

93/32 |60°65| 2°35! ... | 
GSRCO7 PPS te co baie ale) en wad tn a is. a ” 
oos4 tO0y Ft 28 Ph ce =P ce ad Pree irae 6 ” v a 
evar se A eB gy cates ge) a erm meaty herrea We a 8 
97/33 |613 | 1-7 oh ae 
100/34 613 | 17 ee | 
95/32 |61°8 | 1:2 | 3 
98/33 |62°0 | 10 | ... | 
96/32 | 62-6 as ea 
99/33 | 62-6 ‘eh eel 
97/82.1.277, ee | a 

100/33 Pe ee Aigo 
98/32 ak ian} Ue 
99/32 | & ms, % 
100/32 : | 



Table showing the Wheels and Pinions required to give various 

amounts of Drag or Gain of the Carriage for Self-Acting 

Cotton Mules with RIM AT THE BACK. With Jacking 

or Stretching Motion, but it is assumed that there is no 

jacking or drawing out. 

The length of yarn delivered per stretch equals 

A 60 

— x ————_--——— x diar. of Front Roller x length of stretch. 
B 45x 59” x } (49428) 

au ou 

The Drag or Gain is obtained by subtracting the length of yarn 
delivered by the roller, from the total stretch of the carriage. 

A = number of teeth in change wheel. 

B = number of teeth in change pinion. 

See diagram and remarks at foot of page 204. 

See also sketch of Jacking or Stretching Motion, page 186. 
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The following results are for a Mule of 64-inch 
stretch. 

Yarn delivered and Drag produced in inches for different diameters of 
Front Bottom Rollers. 

1” Ly” | 13” 

Change waa fi 
Wheels. Yarn Drag Yarn | Drag Yarn Drag 

delivered. | produced. | delivered. / produced. | delivered. | produced, 

sgj40 | 478 | 152 | 5075 | 1225 | 53°85 9-15 
87/40 484. | 146 51°45 | 11°55 54°45 855 
88 /40 48°95 | 14°05 52°05 | 10°95 55°] 79 

86/39 49°0 14-0 52°71 | 109 55°2 | 7:8 

g9/40 | 49:55 | 1845 | 526 | 10-4 55°7 7:3 
87/39 | 49°65 13°35 62°75 | = 10°25 55°85 15 
90/40 50°1 | 12:9 53°2 . 9-8 56°35 6°65 

88/39 |§ 50°25 12°75 53°35 J65 565 65 
86/388 | 50°4 12°6 53°6 9-4, 56°75 6°25 

91/40 | 50°65 12°35 535 9°20 56°95 6°05 
89/39 50°8 12°2 54°0 9-0 5715 5°85 

87/38 50°95 12°05 54°15 8°85 57°35 5°65 
92/40 | 51:2 11°8 544 | 76: 57°6 54 

90.39 51°35 11°65 546 8-4 57°8 5°2 
88 38 51°55 11°45 54°75 8°25 580 xO 

86/37 51°75 11°25 54°95 8°05 58°2 48 | 

93/40 5°75 11°25 55°0 5.0 58°25 4°75 | 
91°39 | 51°95 11°05 55°2 78 585 45 ) | 

89/38 | 52°15 10°85 55°4 76 58°65 4°35 

94/40 | 62°3 10°7 55°6 74 58°85 4°15 
87/37 52°35 10°65 55°6 7°4 58°9 4°1 

92/389 | §2°5 10°5 55'°8 72 59°1 3°9 

90/88 | 52°7 10°3 560 | 7-0 59°3 3°7 
95 40 52°85 10°15 5615 6-85 59°5 375 
88/37 | 52°95 10°05 56°25 6°75 59°55 3°45 
33/39 53°15 985 | 564 66 59°7 3°3 

86/36 53°2 98 56°45 6°55 59°75 3°25 

91/38 53°3 o°7 | 66°65 | 6°35 59°95 3°05 
96/40 53°5 a a 5 a 63 60°05 2°95 
89/37 53°55 9°45 56°9 6-1 60°25 2°75 
94/39 53°65 9°35 570 | 6-0 60°35 2°65 
87 36 538 9°2 57°15 | 5°85 60°5 | 2°5 

92/38 53°9 9-1 57°25 | 5°75 60°65 2°35 
97/40 541 89 57°3 57 60°7 2°3 

90/37 54°15 8°85 57°55 545 60°9 2°1 
95/39 54°25 S75 57°65 5°35 61:0 2:0 
88/36 544 86 57'8 5:2 61:2 18 

98 /40 54°5 8-5 579 | Bl 613 1:7 
93/38 545 85 57°9 S1 61:3 17 
86/35 547 | 88 58'1 4-9 6145 155 
96/39 54°75 $25 58°2 4°8 61°55 1°45 
91/37 54°75 8°25 58°25 4°75 616 14 
89/36 55°05 | 7°95 58°45 4°55 61:9 ll 

94/38 55°05 7°95 58°5 4°5 61°95 1:05 
99/40 55:15 | 7°85 58°65 4°35 62°1 9 
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The following results are for a Mule of 64-inch 
stretch.—Continued. 

; 

Change 

87 35 
97/39 

92 37 
100,40 
95/38 
90.36 

93 37 
88 35 

98 39 
96 38 
86 34 

91.36 
99 39 

94.37 
89 35 
97 38 
92 36 

87 34 

L100 89 

95 37 
90 35 

98 38 
93/36 

88 34 

96 37 
91/35 
99 38 
86/33 
94.36 
89 34 
97/37 
92/35 

100/38 
87/33 
95/36 
90/34 
98 37 
93/35 
88 33 
96/36 

99 37 
51/34 
86 32 
94/35 
97/36 

Wheels. Yarn 

56°25 
563 
56°5 
56°55 
56°6 
56S 
56°9 

Sasa 
58-0 

shed 

Yarn delivered and drag produced in inches for different diameters of 
Front Bottom Rollers. 

Lis” 14” 
Drag Yarn Drag Yarn Drag 

delivered. | produced. delivered. produced, delivered. produced. 

7°65 588 4°2 62°25 | 7) 

7°65 58'S 42 62°25 | ‘75 

7°65 58'S 42 62°25 | ‘75 

7°35 59°15 3°85 62°6 “4 

7°35 69°15 3°85 | 62°6 0 

7°35 59°15 385 | 626 “4 
7°05 59°45 3°55 62°95 O5 

705 5945 3°55 62°95 ‘O05 

70 595 35 63°0 
675 59°75 3°25 ares 

6°75 59°75 3°25 

O7 59'S 3°2 

65 60°05 2°95 

6-45 601 29 

6-4 60°15 2°85 

62 60°4 26 
61 60°45 2°55 

6°05 60°5 2°5 

a8 60°7 2°3 

575 60°75 2°25 

S75 60°8 22 

5°55 61:0 20 

55 611 19 
54 612 18 

a3 613 17 

51 615 15 

5-0 616 1°4 

49 617 13 
4°85 61:75 1:25 

4°75 619 zi 

4°65 62°0 10 ) 

4°5 62°15 *85 

44. 62°25 ‘79 | 

4°¢ 62°35 | “65 

4-25 62:4 | 6 
4-05 626 | *4. 
4-0 62°65 | “BD 

885 | 6285 | 15 | 

3°6 
3° 

3°4 
3°2 
3°2 
3°0 
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The following results are for a Mule of 64-inch 
stretch.—Continued. 

Yarn delivered and Drag produced in inches for different diameters of 
Front Bottom Rollers. 

gt al aa” 123” | 

Change. | | 
Wheels. Yarn Drag | Yarn | Drag Yarn Drag 

delivered. | produced. | delivered. | produced. | delivered. | produced. 

89 33 60°05 2°95 

100/37 60°1 2°9 

92/34. 60°25 275 

95 35 60°4 2°6 

87/32 60°6 2-4 
98/36 60°7 2°3 

90/33 COT. 28 
93 34: 60°9 2°1 

96/35 611 19 

99/36 61°3 hee | 

88/32 61°3 Lee, 

91/38 61°4 16 

94/34 61°55 1°45 

97/35 61°7 13 
100/36 61°8 1°2 

89/32 9 Re: Da I 
92/33 62°05 ‘95 
95/34 62°2 ‘8 
98/35 62°3 43 

90/32 62°65 "35 

93/33 62°75 25 
96,34 62°9 A | 

99/35 63°0 

91/32 ie 

9433 

97/34. 
100/35 

92/32 

95/33 

98/34. 
93/32 

96/33 

99 /34 

94/32 
97/33 

100/34 

95/32 

98/33 | 
96/32 | 
99/33 
97/32 

100/33 

98/32 | 

99/32 | | 
100/82 | | 



Table showing the Wheels and Pinions required to give 

various amounts of Drag or Gain of the Carriage 

for Self-Acting Cotton Mules with RIM AT SIDE. 

The length of yarn delivered per stretch equals 

A 75 
- 

B 50x53” 
x diar. of Front Roller x length of stretch. 

The Drag or Gain is obtained by subtracting the length of yarn 

delivered by the roller, from the total stretch of the carriage. 

A = number of teeth in change wheel. 

B = number of teeth in change pinion. 

(See diagram and remarks at foot of page 204.) 
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The following results are for a Mule of 64-inch stretch. 

) Yarn delivered and Drag produced in inches for different diameters of Front Bottom Rollers. 

| 

| 1a” 4” 15” 1 ee 144” | 13” 

Chitige pe ee CRED ee 
Wheels| Yarn | Drag | Yarn | Drag | Yarn ' Drag |Wheels| Yarn | Drag | Yarn | Drag |} Yarn | Drag 

del, | prod. | del. | prod, del. prod. del. prod.| del. | prod.| del. | prod. 

| 

88/24 iyi a es . | O7& | 56 87/28 " » | 652 1 78 | 564 | 46 
92/25 ws af Rap he 57°6 54 88/28 4 ye 55°8 7°72 | 59°1 3°9 
89/24 = bes a aw. | SOL | #9 89 28 me ... | 504 | 66 | 597 | 338 

/ 93/25 i ie a | OBS) 47 90/28 a et Sre 6260) 1008) 27 
90/24 ea = ia Jee 4°2 || 87/27 ee uu. |orn 58 | 60°6 Q°4 
94/25 |... a a .. | 588 | 42 || 91/ a .. | 57.6 | 54 | 610 | 2-0 
87/23 |... ie a .. | 592 | 38 || 88/27 %. a PSTRLE SS | OLS a 1 
91/24 Bi ae 2 .. | 504 | 36 || 92/28 i . | 583 | 47. | 61°7 1:3 

| 95/25 cS te ie ‘s .. | 504 | 36 || 89/27 a .. | 585 | 45 | 620 | 1:0 
88.23 a Fe, im .. | 600 | 30 || 93/28 im .. | 3090 | 40 | 622 8 
92/24 = Sas Es . | 600.) 80 |} 90/7] ... | °... | 5083 | 38 | 625 5 
89/23 he S) a ... | 606 | 24 87 26 io .. | 594 | 36 | 62°9 “1 
93/24 a wi Ls ... | 60° | 24 94/28 ‘ .. | 596 | 34 | 63:0 4 

| 90/23 |... ?; es . | 6s | 17 || 9197) ... . | 599 | 31 
| 94/24] ... a ira | 68. | b7 || 88/26]... ... | 600 | 3-0 

87/22 es « | 578 | 52] 619 11 || 95/28 m7 ... (602 | 28 , 
| 91/23 » . Lore Ba Tae TI 92/27 = aw | OOS | 25 
| 95/24 a .. | 57°9 51 | 62°00 | 1°0 89/26 A .. | 60°8 2°2 ; 
| 92/23 - [585 | 45 | 626 | “4 || 93/27 | 575 | 5:5 | 61:2 | 18 : 
| 8893: .... .. | 585 | 45 | 626 “4 || 90/26 | 578 | 52 | 615 | 15 
| 93/28 Me .. | 590 | 40 ... || "87/25 |} $62 | 48 | 617 | 18 : 

89/22 ” « 1 81 4 89 | 94/27 | 582 | 48 | 617 | 13 } 
94/93 | .. | ... | 506 | 34 | | | 91/76 | 584 | 46 | 622 | °8 es | 
90,22 |... .. | 509 | 31 | 95/27 | 58:9 | 41 | 62°4 6 

| 95/23 e .. | 604 | 26 | ) 88/25 | 589 4:1 | 62°5 | ‘5 7 
91/722) 2. Tn | OOB* | 25°] | 92/26 | 591 39 629 | +1 
87/21 - .. $605 | 25 | ) || 89/25 | 595 | 3°5 ‘) sh 
92/22 * svn BOLD 1-9 | 93/26 | 599 | 371 ; 
88/21 Bs .. | 612 18 90/25 | 60°1 29 ; 
93/22 * a Se) 1 LS ) 94/26 | 60°5 = _.2°5 
89/21 et 20) OPO 2 leas 87/24 | 605 | 2°5 ; 
94/25 |... vas | 62° 6 91/25 | 608 | 2-2 
90/21 o, ... | 62°6 “4 95/26 61:0 | 20 
95/22 | 587 | 43 | 63:0 ~ 88/24 | 613 | 1:7 
91/21 | 588 | 42 re ) 92/25 | 61-4 1°6 
87/20 | 59°0 4°0 89/24 | 61°9 | , 
92/21 | 59°5 35 | | 93/25 | 62-2 ‘8 
88/20 | 59°7 | 3°38 | 90/24 | 62°6 “4 a 
93/21 | 60°1 29 | ) ) 94/25 | €2°6 “4 ; 
89/20 | 60°3 | 2-7 | es vs at. ; 
94/21 | 60°8 | 2°4 / : : 
90/20 | 610 | 20 | | 
95/21 | 61-4 16 . 
91/20 | 616 | 14 | | 
92/20 |} 623 {; °7 | ) : 
93/200 |} 630 | ... SA 
94/20 A sm = 
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SELF-ACTING MULES. 

The production obtained from Self-Acting Mules may 
be taken approximately as given below. In calculating these 
productions, we have assumed average speeds and allowances 
for doffing, breakages, &c., but have not made any 
allowance for cleaning time. 

Aut Twist Yarns. 

| Production in 10 hours, | Loss 

pe lay Pot ee after all allowance for loss Bay e'gs 
| Twist Draws or — off, : Kind | doffing | 

Yarn. perinch, | permin. Stretch. not including cleaning time. of Cotton, | and 
breakages. 

Hanks. Lbs. . . 

150 5°25 66" 626 O39 American | 74% 
| 16°77 5°25 66" 626 Ost : 74% 

18°37 50 66" 6°00 O25 ‘ ‘Vy a 
20°54 485 64" 5°63 0188 : 7% 
22°5 405 64" 543 0150 4 64% 
23°71 45 64" 526 O31 os 64 
24-87 4°25 64" 4°99 O118 2 6 
2651 | 40 OL” 470 O04 + 6 
27°68 40 a 4°70 0083 ; 6% 
28°65 | 40 64” £70 i. O08 C eRe. , 6% 
27°88 | 3°25 63” +3” 3°98 ) 0066 Egyptian, 5% 

— 8011 30 63” + 3” 3°67 W052 99 | BR 
32:20 | 275 63”+3”" 337 | 0042 “ed Lk 
8415 25 63” +3” 3°08 0034 a 44% 
360 25 =, 60" +3” 2°94 0029 és 44% 
87°75 | 225 60" +3” 2-66 | O24 Ps 4% | 

| 39°43 215 | 60"+3” 254 | 0-021 PA 4% | 

Norr.—The productions for 60’s to 120’s from Egyptian cotton 
are calculated for Mules with about 3” of roller delivery motion whilst 
winding on. 

For finer counts from good Egyptian and Sea Islands cottons 
the productions are not given, as these might prove misleading, owing 
to the varying conditions as to turns of twist per inch in the yarn, and 
other circumstances. 
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Space Occupied. 

To calculate the length of a Self-Acting Mule, multiply 
number of spindles by distance and add :— 

5’ 11” for 452” Coupling Spindle, Double Carriers at 
Headstock, Rim at back, Oldham Mule. 

5' 9” for 53” Coupling Spindle, Double Carriers at 

Headstock, Rim at back, Jacking Motion, Roller Delivery 
Motion, &c., Bolton Mule. 

8’ 1” for 444” Coupling Spindle, all 3 lines of rollers 
driven in the middle of each side, flanged coupling, Rim at 
back, Oldham Mule. 

8' 54” for 49” Coupling Spindle, all 3 lines of rollers 

driven in the middle of each side, flanged couplings, Rim 

at back, Jacking Motion, Roller Delivery Motion, &ec., Bolton 

Mule. 

If with Rim at side Mule, Double Carriers at Headstock, 
504” Coupling Spindle, add 5’ 63”. | 

If with Rim at side Mule, Double Carriers at Headstock, 
564” Coupling Spindle, Jacking Motion, Roller Delivery Motion, 
&e., add 6’ 03”. 

Width with say 64” stretch from back of creel with 3 

heights of bobbins, single line, to end of stretch, 8’ OF”. From 

end of stretch to front of headstock, 1' 9”. From front of 

fallers when carriage is in, to back of headstock, 3° 9” 

Rim Pulleys 14” and upwards, usually 15”. Ordinary 

Driving 5” fast, 51” loose. Moorhouse & Ashton’s Duplex 

Driving, 2 fast pulleys each 3” wide; 2 loose pulleys each 

By” wide. 

Speed 600 to 950 revolutions per minute, according to 

circumstances. 
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RING SPINNING FRAMES, 

FOR WARP OR WEFT, ON RABBETH BOBBINS, 

WOOD PIRNS, OR PAPER TUBES. 

These Machines are made 2}”, % a a ers ies a * 
and 3” distance, with Rings 1)”, 1+’, for weft, and 
Le Ales 13", or 2” for warp. jh ye seat which contain 
the spindles are cast on what is known as the girder principle 
(double rail and lever lifting motion), with planed fitting beds 
at the back and solid cast ‘planed ends to -joint together and 
fit to the headstock and out end. The upper flange of the 
rails, in which the spindles are fixed, is planed on the top, 
on the underside and on the face. This forms a true fitting 
bed for the spindle or bolster holders, consequently they can 
be fixed firmly in the spindle rail, with little fear of their 
working loose or moving from the position in which they are 
set. The ving plates are surfaced for reception of the rings, 
when on the Machine after erection, so as to ensure the proper 
bedding of the rings. 

The Spindles are of our Patent Flexible Pattern, of 
which we can supply 3 types, the standard being the Ordinary 
Flexible Spindle, in which it is necessary to take off the 
spindle bands so as to remove the running part of spindle 
for cleaning or oiling purposes. The other patterns referred 
to above are our “D” and “G” types, which ao be oiled 
without disturbing the spindle bands, viz., the ‘“ D” pattern 
with front oiling “spout and Angle Tron Cov ers, ne the “G” 
pattern with removable brass cartridge oil tube. These 
spindles are further described in separate circulars. The 
spindles for Warp Frames can be arranged for Rabbeth 
Bobbins, ¢.e., with cast-iron cups as usual; or for Paper 
Tubes, in which case a wood bush paaaented on the spindle, 
or one secured by cast-iron tip, may be adopted. The spindles 
for Weft Frames may be made with ordinary blade and cup 
for Woed Pirns, or with thick blade for thin paper tubes. 

217 



The Rings are made of steel, casehardened, and on 
special automatic machinery, to template and gauge. All 
are thoroughly tested after hardening, both for perfect 
smoothness on the flange, also for concentricity, and none are 
allowed to pass into the machine which are not perfect in 
hardening, perfect on the flange, or concentric, so far as is 
possible to ensure by careful examination. 

We usually make the rings with one flange only; but if 
preferred, we supply the double flanged reversible rings with 
split cast-iron holders, or with sheet-iron holders. _ 

The Roller Stands are made of various degrees of 
inclination, according to the quality of yarn required from 
Indian, American, Egyptian, and other cottons; or with level 
stands in some cases for extra hard warp yarns, or other 
special qualities. For silk waste or worsted yarns special 
arrangements of roller stands are required. These are, 
however, not further alluded to in this cireular. 

As a rule the front line only of top rollers is prepared 
for covering and weighting, the position of the weight hook 
being so arranged as to pull through the line of centres 
of top and bottom rollers. This arrangement tends to keep 
the necks of the bottom rollers and the pivots of the top 
rollers away from the fronts of the stands and cap bars, and 
thus to reduce the liability to wear, and has proved to be 
so efficient that we have found the front face of the slots 
in the stands practically unworn after a number of years’ 
working. All stands and slides are planed and fitted with 
brass bushes for each of the three lines of rollers. 

We also make (where preferred by spinners of Kast 
Indian or other short staple cottons) roller stands with a 
greater inclination, and with this arrangement shownebs 
prepare all three lines of top rollers for covering wit 
cloth and leather. The three lines of top rollers in this 
arrangement being saddled and lever weighted. 

Our standard system of Top Clearer is in box lengths, 
with turned malleable-iron pivots at each end, and with 
adjustable sheet-iron fixing on the cap bar fingers. These 
clearers are, however, if preferred (and at a small extra 
cost), made in half-box (say 4 spindle) lengths. In either 
of the above arrangements U-shaped adjustable clearer fixings 
may be applied with considerable advantage in maintaining 
a steady running top clearer well and evenly felted, and one 
that will keep the top rollers clean. 
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Where the draft rollers are likely to be kept at about 
one width of setting, the top clearers are, if preferred, made 
in half-box lengths, without pivots, also without adjustable 
fixings. This arrangement is very satisfactory where the 
clearers rest on the front and the back top rollers only. 

The Creels can be made of iron, lined with wood and 
fitted with porcelain steps, but we usually supply our 
Birkenhead Patent, which in a two height creel is about 5” 
lower than the Iron Creel. These properly constructed creels 
are better for the skewer points and for the easy pulling 
off of the roving than the common construction with an iron 
bar, countersunk for reception of the skewer points, adopted 
by some makers. 

Our Headstocks (No. 3 Pattern) are constructed with 
a polished iron turn-over guard over the draft wheels, and 
in mills where special provision is desired to prevent the 
tenters being injured, we add a special sheet-iron guard at 
front of twist and intermediate gearing; also an antomatic 
apparatus to prevent the turn-over guards being lifted whilst 
the frame is at work, at a small extra cost. 

All draft wheels are cut out of solid blanks, the smaller 

wheels being of steel, casehardened; the twist wheels are 
all turned and machined inside the teeth, and when at work 

run with perfect smoothness and without noise. 
The two Tin Rollers are made of the best tin plate, 

each cast-iron end is separately turned and balanced before 
being put in the tin roller, each section of the tin roller 
being made on special machinery, so that whatever the thickness 
of the tinned plate, the outside diameter of the tin roller 
is invariably to template size. After being put together in 
the required lengths each tin roller is run at a maximum 
working speed and put in a perfect balance before leaving 
the works. The tin roller arbors are of Cast-iron, working in 
Cast-iron Pedestals, and have proved to be a most satisfactory 
bearing where ordinary care is taken in lubrication; each of 
the inside bearings is. fitted with brass oil tube from the 
pedestal to the top board, and as a matter of extra precaution 
each pedestal has a tallow cup to contain a supply of tallow, 
to come into use if the bearing should become heated through 
neglect in oiling. 

Where required, and at an extra cost, we apply Mohler’s 
Patent Pedestals to the tin rollers at gear and out ends, and 
inside pedestals, with rings, for special lubrication, instead of 

219 



our ordinary system. We supply Swivel Tit Roller Pedestals 
to the middle bearings, and if preferred can apply Loose Steel 
Oiling Rings for same (the latter being extra). 

The loose driving pulley runs on a cast-iron cannon bracket, 
which is bolted to a bracket fitted outside the frame end for 
easy removal of the pulleys when required, The loose pulley 
is fitted with an “ink bottle” lubricator to retain the oil. 

When required we apply a rope driving and tightening 
apparatus to drive the two tin rollers together at ont end, 
and thus drive the second or negative tin roller positively. 
We, however, attach little importance to this apparatus, either 
as a means of preventing loss in speed in the spindles driven 
by the negative tin roller when starting the frame, or as 
an economiser of spindle banding. 

The Lifting Motion is usually cop build, the formation 
of the base being done either by means of Patent volute 
wheels in the swing lever of the building motion, which, by 
the way, is connected with the rocking shaft by means of 
gearing, or by means of a Chain and Sector Lifting Motion, 
whichever is preferred. 

Where desired we can supply a Lifting Motion to make 
a parallel wound bobbin with shortening motion, also double 
ended bobbins with parallel build. However, either of these 
systems present several disadvantages in working compared 
with the standard cop build bobbin, and are not usually 
adopted except in the case of extra hard twisted yarn (crape 
yarn), where it may be desirable to wind from a parallel 
bobbin to prevent the formation of snarls. We have also a 
Compound Lifting Motion arranged to wind Cop or Parallel 
Build at will. 

The ordinary Anti-balloon Apparatus is a wire with 
semi-automatic tumbler lever, but for soft or weak yarns, or 
where a more perfect anti-balloon apparatus is required, we 
supply our special arrangement of ‘“ Blinker” Separators 
between each spindle, fitted to each length of ring plate, so 
that the plate with the “ Blinkers” may be easily lifted off 
the pillars altogether when necessary for cleaning or other 
purpose. (See full description, page 227.) 
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We also supply the Shepherd & Midgeley’s Patent 

Anti-Balloon Plates where desired. These are made with slit 

at front to entirely surround the ring, or scooped out and hinged 

to turn back for doffing. 

We now frequently apply an adjustable swinging socket to 

the Lifting pillar feet, which is found useful in obviating 

re-setting and levelling after taking the pillars out for cleaning. 

Our ordinary Thread Lappets are of wood, but we can 

supply Metallic Lappets on cedar rib or angle iron bar. 

We are Makers of Ring Spinning Frames to 

spin from Condenser Bobbins or “cheeses” from 

Waste Carding Engines. 

ROPE DRIVING ARRANGEMENT AT HEADSTOCK.— 
Where a frequent change is desired in the speed of spindles, 

say for spinning a range of the coarsest counts, or where a 
medium is desired to obtain a high spindle speed from a 
slow running driving shaft, we apply Changeable Rim Pulley 
Driving and Rope Tightening Apparatus at the Headstock 

(No. 1 System), or Special Counter-driving (No. 2 System) 
with rims to serve the same purpose. We also supply 
Fast and Loose Rope Driving Pulleys (No. 3 System) where 

desired. This system has been adopted with very satisfactory 

results as regards durability of ropes, and the ropes do not, 

moreover, interfere with the light. In this arrangement the 

fast pulley is provided with two grooves so that the rope, in 

being moved from the loose to the fast pulley, starts the Frame 
slowly as the first groove in the fast pulley allows the rope to 
slip slightly ; on giving the rope fork a further movement, the 

rope enters the twitch groove in the fast pulley and puts the 

Frame up to full speed. 
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ARRANGEMENT OF ROPE DRIVING FOR RING FRAMES. 

No. 1 System. 
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ARRANGEMENT OF ROPE DRIVING FOR RING FRAMES. 
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No. 3 System. 

1 rope, but 2 grooves in fast pulley to start the Frame slowly. 
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Ring Spinning Frame. 

No. 4 Pattern. 

If preferred, we are now prepared to supply our No. 4 

Pattern of Headstock with Box Frame Ends, as per illustration, 

in which the whole of the gearing is enclosed ; access being 
provided to the change wheels, for which facilities are given 
for a large range in the number of teeth. 
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Blinker Separators. 
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BLINKER SEPARATORS 

ON FLAT BAR FIXINGS, FOR RING SPINNING FRAMES. 

These are considered specially suitable where a short staple 

or low class of cotton is to be spun, also where the lift is long, 

or where the spindle gauge is limited. 

They effectually prevent excessive ‘* ballooning” and lash- 

ing of threads, and permit of the use of a light traveller when 

spinning soft or weak yarns, and it is found that when the 

Blinker Separators are in operation it is not necessary to change 

the travellers for a small difference in the counts of yarn 

being spun. 

The adoption of Separators renders a reduction in the 

gauge or spindle distance quite permissible; for instance, rings 
12 in. diameter may be put in 2} in. distance only (instead of in: 
2° in. distance as usual where the ordinary anti-balloon wires 
are used), so that floor space is proportionately economised. 
Of course, this reduction in the spindle gauge makes the space 

around the rings somewhat limited, and care in cleaning is 
necessary to keep the ring rails clear of “fly.” The bars carry- 
ing the Separators are in lengths equal to the ring plates, and 
are fixed above the surface of the ring plates in the best position 
to allow of the escape of “fly” or loose fibre. The C. I. 
Separators are well polished, and are fitted by setscrew on flat 
bar as shown; thus all Blinkers are in correct alignment, and 
broken ones may be easily changed without disturbing others. 

We have patented an arrangement for putting the 
Separators into action at the same time as the thread lappets 
are lowered from headstock, and after the Frame has been 
dofted. Thus, when the bobbins become full, and the Frame is 
ready for doffing, the attendants push back each length or 
section of Separators as they proceed with the doffing (Fig. 1). 

When starting the Frame, the “ tenter” releases the handle 
A at headstock, in order to drop the thread lappets, and at 

the same time, by means of the connections B, the Separators 
are also moved forward into the normal working position (Fig. 2). 
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RING SPINNING FRAMES. 
—_— —----= 

The following are the usual gauges for various counts of 
yarn, but it will be understood that special circumstances such 
as weak yarns or a desire for high speeds, large capacity of 
bobbin, &e., may render divergences from the list below 
advisable :— 

| oe | ae of Distance of Spindles. Lift. 

ERS SE Ae CE ee oe re, 82 eae Os 

| 6's to 12’s ) 2” 2} with Separators 6” to 7” 

| 6's to 12’s [i 3” with or without Separators 6” | 

| 10’s to 16’s | 13” or1l{” 28” with Separators 6” | 

| 15's to 24’s | 13” 2) with Separators 54” or 6” | 
| 15’s to 24’s | 13” 2}” with or without Separators 54” or 6” 

| 24’sto40’s | =” 2} with Separators 5” or 54” 
24’s to 40's 1,” 28” with or without Separators | 5” or 54” | 

40's to 60's 14” 2)” with or without Separators 5” 

| 60's to 80's 13” 2}” with or without Separators 5” | 
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TRAVELLER TABLE FOR RING SPINNING. 

We give below a list of Travellers for Ring Spinning. 
It cannot, however, be said to be absolutely detinite under all 
conditions, as there are many factors which may affect the 
weight of Traveller to be used, viz.:—class of cotton being 
worked, speed of spindles, diameter of ring, turns of twist per 
inch, and the kind of anti-balloon arrangements (Separators 
or otherwise ) in use. It is intended to serve as a general guide 
or basis only, and may be used for American cottons and 
high speeds. @) 

Counts of Yarn | Size of 
to be spun. _ Traveller. 

90’s to 100’s 1S 0 
81’s to 90's 17 0 
76’s to 80's 160 | 
71’s to 75’s 150 | 
66's to 70’s 14.0 ) 

61's to 65’s 13.0 | 
56’s to 60's 12.0 ) 

51’s to 55’s 11/0 
46's to 50's 100 
42’s to 45’s 90 . 

. 39’s to 41’s 80 

36’s to 35's 7/0 For Indian cotton about | 
33’s to 35’s 60 - : B 
30's to 32’s 50 5 sizes lighter, and for ) 

28’s to 29's 4,0 Egyptian and Sea Islands | 
26’s to 27’s 30 e os : 24’s to 25’s 2/0 cottons 4 to 5 sizes heavier. | 

22’s to 23’s 10 

20’s to 21’s l’s 
18’s to 19’s 2’s 
16’s to 17’s 3's ) 
14’s to 15’s 4’s | 
12’s to1l3’s 5’s 
10’stoll’s | 6's 
8’s to 0’s 7's 
6’s to 7’s ) &’s 
4’s to 5’s Y's 
2’s to 3’s | 10’s 

i's ) ll’s 



Qe 
No. 3 PATTERN HEADSTOCK. 

Ring Spinning frame. 
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DOZECAC-ILOAMLAW> 

RING SPINNING FRAME. 

No. 3S PATTERN. 

ALPHABETICAL REFERENCES TO SKETCH. 

Twist AND Drarr ARRANGEMENT. 

Range. 

PIT POOP WROD vc dvcnddhak<autess DOE Te et th sckus don tenes lsyv to 407 

Twist carrier wheel ............ LERINS wit ttn ad ph scandens 607r to 120r 

Twist change whoel § .......00-cesscscsseeeeeseacpedae ine ntesee 18r to SOT 

Armed Intermediate wheel ... 1147 

Front roller wheel .............. 627 

Front roller pinion............... 207 or 257 

Crier We GGEi.. ssh hast och to wkenes: 1007, 1057, or 1207 

Draft change wheels  ........cs-cccseseecceeeceescenenenveeaes 20r to 50T 

Back roller wheel.................. BOPR SS sicnis once chamnudoieds 80T to 56T 

Back roller pinion ............... 18r, 207, or 257 

Double carrier wheel ............ 667 

Middle roller pinion ............ 147, 157, 167 

Tin roller, 10” diar. 

Spindle warves, }”, {” or 1” diar. 

Front bottom rollers ............ a") 2", 48”, 1” or ly” diar. 

Ratchet or shaper change wheel. 
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CALCULATIONS. 

To rixp Speep or Tix Roucers. ' 

Diar. of Driving Drum Speed of 

Diar. of pulloy on Tin Roller 7" ‘Roller. 
Speed of driving shaft x 

To FInd Speeep OF SePinpdLes. 

Speed Diar. of Tin Roller (+ sy” for banding) Speed of 

Ce Spindl Roller Diar. of Spindle Warve (+ yy” for banding) pe 

To rixp Turns or Spixpie ror 1 or Froxr Router. 

E =x B x diar. of Tin Roller (+ \4” for banding) 

C x A x diar. of Spindle Warve ( + yy” for banding) 

Turns of Spindle for 1 of Front Roller. 

To vixnp Terns or Twist PER INCH. 

E x Bx diar. of Tin Roller (+ 4)” for banding) 

Cx Ax diar. of Spdl. Warve (+ sy" for banding) x circum. of Front Roller 

= ‘Turns per inch. 

or 

Speed of Spindles per minutes Turns 
= of Twist 

Speed of Front Roller x circumference (diameter x 3°14) per inch. 

To rixp Twist Wueet To Give ANY Number or Turns 
PER INCH. 

E x B x diar. of Tin Roller (+ iy” for banding) 
——— _ Wheel 

Turns per x diar. of Spdl. Warve fa circum. of —_—irreqd. 

x A * + qs” for banding Front Roller inch required 
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Rarcuer or SHarper WHEELS. 

It is somewhat difficult to formulate a rule to determine ratchet 

wheel required when starting a frame ; the conditions of twist, drag, 

speed, diameter of bobbin, diameter of ring and the speed of lifter, all 
having an important effect on the result. 

The correct wheel should be found by trial, and the following rule 

can then be used for finding the ratchet wheel when changing counts. 

Multiply present wheel by the square root of counts required and 
divide by square root of present counts. 

Example—Suppose it is required to change from 36’s to 25’s 

counts, and the shaper wheel in use has 30 teeth :— 

Square root of 36 — 6) 30r x 5 
> ee «6c «C25 teeth. 

Square root of 25 - 5) 6 

therefore a 25's wheel should be used. 

To pixnp CONSTANT NUMBER ror ‘'TWwIst. 

E x B x diar. of Tin Roller (+ 3y” for banding) 
—--_— - Constant 

(ae diar. of Spindle Warve | circum. of Front ~~ Number. 
(+ vy” for banding) Roller 

Constant Number 
——— 

Twist Wheel 

= ‘Turns of Twist per inch. 

Constant Number 

Turns of Twist per inch 

To find the Total Draft = —————— = Draft. 
Hank Roving 

Diar. of front roller x I x G 
or —_— OOOO Draft. 

Diar. of back roller x H x F 

To prixnp DRAFT BETWEEN Back AnD Mippie Rovers. 

Diar. of 2nd roller x J 
—_________—__——_ = Breakage draft between 2nd and 8rd rollers. 

Diar. of 3rd rolier x L ; 
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To vino Drarr Cuance WHeet ror axy required Drarr, 

Diar. of front roller x I «x G 
—— _———$—-——————— = Draft Change Wheel. 
Diar. of back roller = draft required « F 

¢ 

To rixnp Constant Nemper ror Drarr. 

Diar. of front roller x I x G 
—-——_ — —_—————_— = Constant Number. 

Diar of back roller x F 

Constant Number Constant Number 
—— — __ — Draft. ———————-— = Drmft Wheel. 

Draft Wheel Draft 

THe exact amount or Twist ix Yarn spun on THe Rine 

AND TRAVELLER System. 

Suppose the rollers deliver 300 inches per minute and the spindles 
make 9,000 revolutions per minute, 

Then the number of inches of yarn delivered per minute from 
rollers, divided by circumference of bobbin at any ey int, equals 
the number of revolutions the traveller must lag behind the spindle to 
wind the yarn on the bobbin. 

Example :—Suppose bobbin 1” diar, x 3°14 = 3°14” circumference, 

300 inches of yarn + 3:14 — 95°5 turns of traveller lost in 
winding. 

9,000 revs. of spindles minus 95°5 = 8,904 revs. of traveller. 

or 8,904 revs. of traveller + 300 — 29°68, exact number of turns of 
twist given by traveller to each inch of yarn delivered by roller. 



RING SPINNING FRAMES. 

The production obtained from Ring Spinning Frames may 
be taken approximately as given below. In calculating these 
productions, we have assumed average speeds and allowances 
for doffing, breakages, &e., but have not made any 
allowance for cleaning time. 

Att Twist Yarns. 

| 
| | rere ) Broduction in 10 hours, ) | nee | 

°o a w Oo ) iy | Spindl es ) anne Aes a ¥ take yr 3d or | is | * for 

Yarn. | per min, | perinch. | not including cleaning time, | of Cétton. ond 

—_—_— breakages 
Revs. Hanks. | Lbs. 

| ‘ce J / 

10’s_ | 6,800 | 12°01 10°119 ) 1011 American 10% 
14’°s | 7,700 | 1421 9780 ! 0698 ea | 9% | 
16's 8,300 15°2 9860 ) O'616, | i | 9% 
20's 8,300 | 16°99 8912 O445 | e | 8% 
24’s 9,000 18°61 8827 0367 | . | 8% 
28’s 9,000 | 20°10 8272 0-295 ‘ ea ee 
32’s | 9,000 | 21°49 7°728 Or241 4 | 7% 
36’s | 9,400 | 228 7691 0213 ‘ 6% 
40’s | 9.700 | 24038 7528 0188 i 6% 
50’s | 9,500 | 25°49 7024 0140 Egyptian) 5% | 
55’s | 9,500 | 26°74 6689 o121 rs yy 
60’s | 9,400 | 27°92 6346 | 0105 s 5% 
65’s | 9,400 | 29°07 6095 0°093 5, | 8% 
70’s 9,200 30°16 5°749 | 0-082 o | 6% 
75's 9,200 31°22 5554 O-O74 = 5% 
80's 9,000 | 32°25 5°260 0-065 A 5% 

| ! 

Space Occupirep. 

To calculate the length of a Ring Spinning Frame No. 3 Pattern, 
take half the number of spindles, multiply by the spindle distance, and 
add 28%” if with 13” buffets, and 299” if with 14” buffets. 

A Frame No. 4 Pattern with 10” buffets, occupies 2” more than 
a Frame No, 3 Pattern with 13” buffets. 

If Frame driven in middle and single geared, with 2 pulleys 
4” wide, 16” buffets, add 42”. 

If Frame driven in middle and double geared, with 4 pulleys 
5” x 23” x 23” x 5”, 28” buffets, add 55”, 

The usual widths ot driving pulleys are :—3” up to 340 spindles ; 
34” for 352 spindles and upwards, with 13” buffets; 4” wide for 400 
spindles and upwards, with 14” buffets; 43” wide for 450 spindles and 
upwards, 16” buffets. 

Pulleys, 11” to 18” diar. Speed according to circumstances. 
Widths of Frames, 2’ 10”, 3’ 0”, 3’ 5”, depending upon circumstances, 

usually 3’ 0”, 
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DOUBLING MACHINERY. 



Self-Acting Twiner. 

We are makers of Self-Acting Twiners of the most modern 

type, containing all recent improvements of the Self- Acting 

Mule that are applicable to twiners, including rope taking -in 

motion, backing-off chain tightening motion, and patent nosing 

motion. The shaft connecting the tin rollers on each side of 

the headstock can be disconnected without disturbing any part 
of the tin rollers, thus facilitating changes of pulleys, &c. The 

framing of the headstock is exceptionally solid, and all the 
different parts are easy of access. Various forms of slides can 
be supplied, including the old wood locking slide, but we 

recommend our ordinary form as the simplest and most certain 
in its action, and it leaves the least slack yarn on unlocking. 
We arrange the slides for dry doubling or with water trough or 
other arrangements for wet doubling, and with various forms 
of creels for doubling from cops or bobbins or from winders’ 
bobbins on which two or more threads have been previously 
wound, The Twiners are made to suit any position of main 
driving shaft in the building to contain them. We are sole 
makers of Tetlow’s patent clearer plates for cleaning the yarn 
whilst doubling. 

The illustration shews the ordinary 'winer with moving 
creel, but we also construct the Mule-‘l'winer with stationary 

creel and travelling carriage. 
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SELF-ACTING TWINER. 

———— 

The productions likely to be obtained from Self- Acting 

Twiners may be fixed approximately as follows, but these must 

not be taken as hard and fast figures, as productions depend 
upon the speed of spindles, twist per inch, skill of the 
workpeople, quality of the yarn, &e., &e. . 

Counts Speed Turns of Approximate production in 
of of | Twist 10 hours, 

Yarn. Spindles. per after all allowances for loss, 
Inch. 

) Revs. | Hanks. Lbs. 
16’s 2 fold | 7,500 16 41 0512 

Teale tol 8,000 | 18 416 | O-416 
| 248 i, 8,500 | 20 4-25 | 0354 
oS ly aor . 9,000 | 22 45 O38 

| 36’s_ ss, ) 10,000 24 4S | O25 

ly eee ) 10,500 25 4°5 O°225 

| 50's ,, | 10,500 | 26 45 O18 | 
uy ws ) 10,000 27 4°25 O14. 

i ae 10,000 | 28°5 416 O119 

| 
80’s__,, | 10,000 | 380 40 ) O10 

To calculate the length of a Self-Acting Twiner, multiply 

the number of spindles by the distance, and add 523". 

Width of Machine with 70” stretch; from back of creel 
to end of stretch, 8’ 10” with ordinary creel 3 feet wide ; 
from end of stretch to front of headstock, 13{”; from front 
of fallers to back of Headstock, 105”. 

To calculate the length of a Mule Twiner with 41” coupling 
spindle, multiply number of spindles by distance and add 57", 

Width of Machine with 70” stretch and ordinary creel 

3’ wide; from back of creel to end of stretch, 8’ 10”; from 

end of stretch to front of headstock, 1’ 9”; from back of creel 

to back of headstock, 9”. 

Driving pulleys usually 15” diar. 
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TWIST TABLE FOR S. A. TWINERS 

WITH {” SPINDLE WARVE. TIN ROLLER 6” DIAMETER. 

—— ———— — - — - a 

’ 

| Turns of Twist Turns of Twist | Turns of Twist | Turns of Twist 

Change per inch with | per inch with | per inch with | per inch with 

| Wheels. a 15's Tin Roller a 20’s Tin Roller a 25's Tin Roller | a 50's Tin Roller 

) ) Pinion. Pinion. Pinion. | Pinion, 

20 ) 39°52 20°64 ) 23°71 19°76 
21 S764 28°23 22°58 1s"R2 

22 35°92 20° 21°56 17°96 

23 34°37 25°78 20°62 17°18 
24 32°94 2470 L976 16°47 

25 S61 23 71 1897 1581 

26 30-40 22°80 1s"24 15°20 

27 29°27 21°96 17°56 14°63 

28 28°23 21:17 16m lt'12 

29 27°26 2045 ; 16°36 13°65 

30 26°34 1976 Isl 13°18 

31 vA 40 wWl2 15°29 12°75 

32 24°70 18°53 ’ 1482 12°35 

33 23°95 17°06 14°37 11°98 
MM 23°25 17°44 13°95 11°63 

B 22°58 164 13°55 11-29 
36 21-96 16°47 13°18 . 10°98 

37 21°36 ear 12°82 10°68 

3s 20°80 15°60 12°48 10-40 

39 20°26 15°20 12°16 1018 

40 19°76 lsu Lis6 O88 

41 19°28 les 11°57 oO O4 

42 1s*RZ 412 11°29 O41 

43 18°38 13°79 11°03 19 

44 17-96 13°47 10°78 8-98 

45 17°56 13°17 10°54 ) 8°78 
4G 17°18 12°89 ls 8°59 

47 lez 12°62 10°08 R41 

) 48 ) 16°47 12°35 88 ) 824 
49 ) 16°13 12°10 9°68 8°07 
50 | ysl 11°86 40 7°90 

51 15°50 11-63 ) 9°30 7-75 
52 15°20 11-40 | 912 7°60 
53 14-91 11-18 8°95 746 

D4 ) 14-63 10-98 ) 8°78 7°32 
55 1437 10°78 ) 862 718 
56 | ; 10°58 8°47 7°06 

57 low 8°32 694 

58 818 6°82 

59 Ee. Met R04 6°70 

60 - -: OO 659 

) 61 a > 648 
) 62 tag . x 6°37 

If wheel a be made with 74 teeth and wheel b with 12 teeth, the turns of 

twist per inch will be 1*2 times more than the twists given in the above lists; 

for instance, a 20r change wheel, and 15r tin roller pinion, will be 39°52 x 12 = 47°42 

turns of twist per inch. 



TWIST TABLE FOR S. A. TWINERS 

WITH 133” SPINDLE WARVE. 

Turns of Twist! Turns of Twist | Turns of Twist 
Change per ineh with per inch with — per inch with 
Wheels, a 15’s Tin Roller | a 20’s Tin Roller a 25’s Tin Roller 

Pinion. Pinion. Pinion. 

20 36°70 27°52 22°02 
21 34°95 26°21 20°97 
22 33°36 25°02 20°02 
23 31°92 23°94 19°15 
24 30°58 22°94, 18°35 
25 29°36 22°02 ; 17°62 
26 28°23 21°17 | 16°94. 
27 27°18 20°38 16°31 
28 26°21 19°66 15°73 
29 25°31 18-98 | 15°19 
30 24°46 18°35 14°68 
31 23°68 17°76 | 1421 
32 22°94 17°20 / 13°76 
33 22°24 16°68 13°34 
34 21°59 16°19 12° 

. 35 20°97 15°73 12° 
36 20°39 15°29 12°23 

37 19°84 14-88 11°90 
38 19°31 1449 11°59 
39 1882 1411 11°29 
40) / 18°35 13°76 11-01 
41 17°90 13°42 lo’74 
42 17°48 13°11 10°49 
43 17°07 12°80 10°24 
+4 16°68 12°51 10°01 
45 16°31 12°23 9°79 
46 15°96 11°97 9°57 
47 15°62 11°71 9°37 
48 15°30 11°47 918 

49 14°98 11°23 8°99 
50 14°68 11-01 S81 
51 | 14°39 10°79 8°63 
52 1411 10°58 8°47 
53 13°85 10°39 8°31 
54 13°59 10°19 815 

55 13°35 10-01 | 8-01 
56 = 83 7°87 
57 9°66 7°72 
58 ae 7°60 
59 7°46 
60 7°34 
61 a? 
62 

: If wheel a be made wi 
twist per inch wil 

TIN ROLLER 6” DIAMETER. 

Turns of Twist 
per inch with 

a 30’s Tin Roller 
Pinion. 

18°35 
17°48 
16°68 
15°96 
15°29 
14°68 
1411 
13°59 
13°10 

DP PD PD DP HS IAINTAININTNT.00 0 09 0 RERBELSSSESSSESRLERLLUS 

th 74 teeth and wheel b with 12 teeth, the turns of 
1 be 12 times more than the twists given in the above lists; 

for instance, a 207 change wheel, and 15r tin roller pinion, will be 36°7 x 1:2 = 44°04 turns of twist per inch. 
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Ring Doubling Frame. 

These frames are similar in general construction to our 

Ring Spinning Frames, and possess such well-known features 

as the double girder spindle rails and strong angle roller beams. 

They are made for either dry or wet work, and on either the 

English system or on the Scotch system. 

In the Scotch System the rollers revolve 7 the copper 

water troughs, with arrangement at end to lift the rollers out 

for cleaning. The whole of the brackets in the water troughs 

ave of brass, so as to avoid rust and staining of yarn. 

In the English System the copper troughs are of large 

section, and are placed behind the rollers; there is an arrange- 

ment at the end of the frame to lift the glass rods (which 

‘nmerse the threads in the water) altogether out of the 

troughs at one movement of a lever, so that cleaning, &c., 

may be facilitated, the whole arrangement being of the best 

material and workmanship. 

Two tin rollers, 10” diar., and flexible spindles of the 

latest description, with knee brakes of various patterns. 

Parallel build on double-ended bobbins, cop build on 

ordinary ring bobbins or paper tubes, or tapering motion for 

single flanged bobbins. 

Creels for cops, ring bobbins or winder bobbins, as desired. 

When required, we can apply rope pulley driving arrange- 

ment so that speed of spindles may be readily varied, exactly 

as described and illustrated under the head of Ring Spinning 

Frames. 
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Ring Doubler, shewing Two Systems of Water Troughs. 
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TRAVELLER TABLE FOR DRY DOUBLING. 

We give below a list of Travellers for Ring Doubling. 

It cannot, however, be said to be absolutely definite under all 

conditions, as there are many factors which may affect the 

weight of Traveller to be used, viz.: — speed ‘of spindles, 

diameter of ring, turns of twist per inch, &e. 

It is intended to serve as a general guide or basis only, and 

may be used for dry doubling with 1)” to 2” rings, spinning 

section thus :— ‘@) 

| Counts and Ply Size of Traveller. Size of Traveller. | Counts and Ply 
| of Yarn. of Yarn. 

s | | s | 

2 2 fold 14 or 15 70 2 fold 40 or 3.0 ) 

4/2 4, | 14o0r 15 | 72/2. ,, 4/0 or 3/0 
62 , 28 or l4 «9 74/2 ,, 5/0 or 40s 
B/S ;, | 13 or 14 | city tae 5/0 or 4/0 

10/2 ,, 12 or 13 78/2 , 6/0 or 50 

12/2: -,, 12 or 13 80/2 ,, 6,0 or 5 O 

14/2 ,, 1l or 12 82/2 , 70 or 6/0 

16/2. «. 11 or 12 ) 84/2 ,, 70 or 60 

18/2 ,, 10 or IL 86/2 ,, 8 0 or 70 

20/2. 5, 10 or 11 ) 88/2 ,, 80 or 70 

22/2 1 9 or 10 ) 90 2 90 or 80 

24.2 9 or 10 | 92/2 ,, 9/0 or 8/0 
ri} ae S or 9 94/2 .,, | 10/0 or 90 

| 28/2 , 8 or 9 96/2 100 or 9/0 

30/2. 5: 7 or 8 98/2 ,, 110 or 100 

) 32/2 5 7 or 8 100/2 _ ,, 11/0 or 10/0 

34/2 ,, 6 or 7 1032/3, 12.0 or 110 ) 

36/2 5, 6 or 7 1104/2 ,, 12.0 or 11/0 

/ 38/2 5 or 6 106 2 13.0 or 120 

) 40/2 , 5 or § 108/2. s, 13/0 or 120 

42/2 ,, 4 or 5 110/2 ., 14.0 or 13/0 

44/2 , 4 or 5 112/2 ,, 14.0 or 13.0 

46/2, 3 or 4 114/2 __,, 15 0 or 14,0 

48/2 3 or 4 1116/2 ,, 15 0 or 14,0 

50/2 2or 3 / TSize, 16/0 or 15,0 

59/2)" 5; 2or3 120/2 _,, 160 or 15,0 

54/2 ,, 1 or 2 1222 ., | 170 or 16/0 
56/2 ,, 1 or 2 124/2 ,, 17,0 or 16/0 

58/2, 1,0 or 1 126/2.. .,° 18 0 or 17/0 

60/2 ,, 10 or 1 128/2. ,, 18 0 or 17,0 

62/2 ,, 20 or 10 1380/2 ;; | 19/0 or 18/0 

64/2 ,, 2/0 or 1/0 | ye. ; 

66/2 ,, 3/0 or 2/0 | 
68/2 ,, 3/0 or 2/0 | 
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TRAVELLER TABLE FOR WET DOUBLING. 

Say with Rings 13” to 2” diameter. 
Traveller, thus :— 

A slight deviation from this list may, however, be 
necessary, depending upon speed of spindles, diameter of ring, 
turns of twist per inch, &c. 

Kar pattern of 

Size of : | Size of 

Counts Fold or Traveller for Counts Fold or | Traveller for 
of Yarn. Plies of Yarn. Bly. 

2 Ply. 3 Ply. 4 Ply. E Ply.|3 Ply.| 4 Ply. 

| 
4’s 2-3-4. 9 7 | 5 54’ | 2-3-4 174 | 163% | 15 
6’s 2-3-4 10 8 6 56's 2-3-4 | 18 164 | 154 
8’s 2-3-4 | 10} | 84) 63 58’s 2-3-4 | 18 | 163 | 152 

10’s 2-8-4 | 11 | 9 7 60’s 2-3-4 | 183 | 17 | 16 
12’s | 28-4 |114/] 93] 73 62’s | 2-3-4 | 181 | 17 | 16 
14’s 2-3-4 | 12 | 10 8 64’s 2-3-4 | 183/17 | 16 
16’s 2-3-4 | 18 | 11 9 66's 2-3-4 | 183 | 173 | 162 
18’s | 2-3-4 | 183/114] 93 || 68’s | 2-3-4 | 182 | 172 | 162 
20’s 2-3-4 | 14 | 12 | 10 70’s 2-3-4 |19 | 18 | 1 
22’s 2-3-4 | 142 | 122 | 103 72’s 2-3-4 | 19 | 18 | 17 
24’s 2-3-4 | 144/13 | 11 74’ 2-3-4 |19 | 18 | 17 
26's 2-8-4 | 15 -|14 | 12 76’s 2-3-4 | 19 | 18 | 173 
28’s 2-3-4 | 153 | 144 | 124 || 78's 2-3-4 | 193 | 18 | 1732 | 
30’s 2-3-4. 153 | 143 | 123 80’s 2-3-4 193 | 18 18 
32’s 2-3-4 -! 16 143 | 13 82’s 2-3-4. 193 | 18 18 
34's 2-3-4 163 | 144 | 18 84’s 2-3-4. 193 | 18 18 
36's 2-3-4 17 15 134 86’s 2-3-4 20 184 | 183 
38's | 2-3-4 | 17 | 15 | 184 |} 88s | 2-8-4 | 20 | 184 | 182 
4.0’s 2-3-4, 17 15% | 184 90's 2-3-4 | 20 19 19 
42’8 2-3-4 17 153 | 133 92’s 2-3-4 204 | 19 19 
44’ s 2-3-4 | 17 | 153 | 183 ||] 94’s 2-3-4 | 203 | 19 | 19 - 
46's 2-3-4 17 16 14. 96's 2-3-4. 21 19 19 
48's 2-3-4 17 16 143 98’s 2-3-4. | 21 19 19 
50’s 2-3-4 173 | 163 | 15 100’s 2-3-4 | 21 19 19 
52’s | 2-3-4 | 174 | 162 | 15 
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TRAVELLER TABLE FOR WET DOUBLING. 

Say with Rings 2}” to 25” diameter. Ear pattern of 

Traveller, thus :— 

A slight deviation from this list may, however, be 

necessary, depending upon speed of spindles, diameter of ring, 

turns of twist per inch, &c. 

| Size of | | Size of 
' ) | 

| Counts | Fold or | Traveller for | Counts | Fold or Traveller for 

of Yarn. Ply. i 
; —E 

— | of Yarn. | Ply . 

4 Ply. 
2 Ply. 8 Ply.|4 Ply. | 2 Ply. 3 Ply. 

er ae 

| 9 | 284 | 9|7 | 6 | 50s | 2-3-4 | 18 Laz | 158 | 

| 4s | 2-3-4 | Ob| 7h | 6b] 52s | 2-3-4 | 18 | 17 151 

| gs | 23-4 1/10 | 8 | 7 || 54s | 23-4 | 18 | 17 | 15) 

| §’s | 2-3-4 | 103 8h | "1 || §6’s | 2-3-4 | 184/17 ; 16 

10's |.2-3-4 |l1 | 9§| 8 || 58's | 2-3-4 | 184/17 | 1 

| jos | 9-8-4 |12 | 104! 83 || 60’ | 28-4 | 19 | 17% | 168 
| i4’s | 2-8-4 118 | 11 | 9°!) 62's | 23-4 | 19 174 | 16) 

| ies | 2-3-4 | 133 | 114! 94 || 64’s | 2-3-4 | 19 | 174 | 168 
| 18's | 2-8-4 | 14 | 12 | 10 66's | 2-3-4 | 19 | 18 17 
| aos | 2-3-4 | 144 | 124 | 103 || 68's | 2-3-4 | 19 | 18 | 17 

293 | 2-3-4 | 15 | 12 la | 70's | 2-3-4 | 19) | 184 | 174 
o4’a | 2-3-4 | 15 | 18 | 114 || 72’8 | 2-3-4 | 194 | 184 | 173 

26's | 2-8-4 | 154 | 144] 124 || 74’s | 2-3-4 | 198 | 18} | 174 | 

993 | 2-3-4 |16 |15 | 18 || 76’ | 2-3-4 | 194 | 184 /| 18 

30°s | 2-3-4 ie 115 118 || 78’s | 2-3-4 | 20 18} | 18 | 

30's | 2-3-4 | 16} | 15 | 134 || 80’s | 2-3-4 | 20 | 18) | 183 | 

34’3 | 23-4 [17 | 15 | 184] 84's | 2-3-4 20 | 18} | 184 
36's | 2-3-4 | 174 | 154 | 14 || 86's | 2-3-4 ri /19 | 19 

38’s | 2-3-4 | 174 | 154 | 14 || 88's | 2-3-4 | 19 | 19 

40's | 2-3-4 | 17} | 16 | 14 || 90’s | 2-3-4 | 204 | 19) | 194 

| 42’s | 2-8-4 173 | 16 | 14 92’s | 2-3-4 | 21 | 19% 194 | 

| 445 | 2-3-4 1173/16 | 14 || 96's | 2-3-4 | 214 | 194 | 195 

46's | 3-3-4 | 174 | 16 | 144 | 98's | 23-4 | 214 | 194 | 194 

48’s | 2-3-4 | 174 | 164 | 15 || 100’s | 2-3-4 | 214 | 19% | 193 
| 



RING DOUBLING FRAME. 

The production obtained from Ring Doubling Frames may 
be taken approximately as given below. 

In calculating these productions, we have assumed average 
speeds and allowances for doffing, breakages, &c., but have 
not made any allowance for cleaning time. 

= 7 1 Produetion in * 
| §° Speed | 10 hours, after all | 

Counts wi , _allowance for loss Loss 
of Yarn = ns ars toa Mdoger cigs as Spindles aispere m3 Hien _ allowed for 

ex} < oe per inch. | Ring. ee ete Bes time. a atin, 

ae| | | Revs. | Hams, | rs. a 
(4s | 8 54 | 3” | 58”or6”| 4,200 | 12°34 | 9:26 20 % 

6’s | 3 661 | 3” | 8&3” 4,500 11°07 5°58 18% 
8’s | 3 763 | 23” 53” - 4,500 9°94. 3°72 15% 

10’s_ 4 739 | 23” 53” 4,500 10°26 410 | 15% 
16’s_ 6 76 22” 54” | 4,500 |* 9:98 374 | 15% 
20’s | 8 7°37 23” 5a” | 4,500 | 10°29 4-11 15% 
12’s | 4 8°10 24” 5”* | 5,000 | 1071 | 357 121 % 
10’s_ 3 8°53 24” 5” 5,500 11°19 3°35 123 
14’°s | 4 8°75 24” 5” 5,500 10°91 311 124% 

w | 14’s 3 110 | 29” 5” 5,500 948 | 2°03 124% 
5 |18's|) 4 9:92 | 24” 5” 5,500 9°61 2°13 124% 
> {10’s | 2 1011 | 23” 5” 6,000 10°58 2°11 10% 
& } 15’s | 3 10°45 23” 5” 6,000 10°24 2°04. 10% 
7, | 20's 3 12°07 | 24" 5” | 6,000 8°87 1°33 10% 

Zioye| 3 | 138 | a | 5” | 6000 | rea | 095 | 10% o | 25’s| ¢ 5 y 5” ) , : | O95 

Fi | 20’s 2 14°31 | 2” or24”| 5” | 7,000 | 892 0°89 8% 
25’s | 2 16-0 2” 5” _ 7,000 798 = 0°63 8% 
30’s | 2 17°52 2” Re 7,000 729 =| 0°48 8% 
35's | 2 18°93 TP 6" 8,000 7°96 O45 5% 
40’s | 2 20°23. te pee a 8,000 | 7°45 0°37 5% 
50’s 8 19°09 1 het" 8,000 7°89 O°47 5% 
60’s_ 3 20°91 13” 5” 8,000 721 0°36 5% 
60’s | 2 24°78 1S" ee Dt 8,000 6:08 0°20 5% 

opiate) Wate tema ie | ciehmas Ss . fe 3 7 5” : 2 . ‘, 

(20’s | 2 18°60 | 2” or 2)” 5” 7,000 6°86 0°68 8% 
= 25’s | 2 20°50 > 5” 7,000 6°23 0-49 8% 
Be 30’s | 2 21°90 2” a 7,000 5°83 0°38 oh 4 
< |35’s, 2 23°66 $ 5” 8,000 6°37 0°36 5% 
+40’s| 2 25°29 3 5” 8,000 5 96 0°29 5% 
2 | 0's} 2 27°57 14 5” 8,000 5°46 O21 5% 
© |60’s; 2 29°43 1¢ 5” $,000 5°12 0-17 5% 
FH 170’s|'2 | 3179 | 18 5” 8,000 474 | 0-18 5% 

|80’s | 2 33°98 1% 5” 8,000 4°43 O11 5% 



The foregoing list is based upon the yarn in the creel having been 

previously wound on to large winder bobbins. 

If cops or ring bobbins be placed direct in creel, the productions 

will be slightly less than given on previous page. 

It will be understood that special circumstances such as a desire 

for extra large bobbins to reduce knots, high speeds or specially soft 

twist, &c., may render some deviations from the foregoing list advisable. | 

To calculate the length of a Ring Doubling Frame driven at the end 

is as follows :—Take half the number of spindles, multiply by distance 

of spindles and add 26}” if with 13” buffets, and pulleys 3” or 33” wide ; 

14” buffets, and pulleys, 4” wide, add 27}”. If double geared and driven 

in the middle with 4 pulleys, add 494”. 

Width of Frame, 2’ 10”, 3’ 0”, 3’ 5”, or 4’ 0” depending upon 

circumstances. 

Driving pulleys, 11” to 18” diar. Speed about 620 revs. per minute. 
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Flyer Doubler Frame. 

We make this machine for dry work or for wet work, on 

the English or Scotch system of water troughs, for such yarns 

as heald, netting, knittings, ce. 
Adjustable drag weight arrangement to each bobbin, spindles 

driven by bands or tapes, 1 or 2 tin rollers, frame 3’ 5” wide. 

This class of machine is generally preferred for the 

“cabling” or finishing doubling process of heald, netting, and 

such yarns, where uniformity of twist is essential. 

| Seal Lift. | Distance. insite ayer | Sueno) 

°25 to 0°50’s 5” | 5” 4” | 1900 

‘B® to. 1’s 43” 4” 34” | 2700 

1’s to 3’s 4” 4" 32” | 3000 

4’s 34” 34” 23” | 3200 

8’s 31” 3% | 21” 3500 | 

12’s 3” | i 21” 3900 

16’s “2? 23” 23” ) Qi” 4100 

We also make a Special Heavy Machine, 4’ wide, 

for bobbins 6” lift, 34” to 32” flanges, spindles driven by tapes, 

strong flyers with tube to shoulders, heavy drag discs to engage 

with bottom flange of bobbin, &e. 
This machine is used for the heaviest nettings, sail cloth 

yarns, shop twine, &e. 
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BOYD'S STOP MOTION RING 

TWISTER. 

The ordinary process in making twisted yarns from 
spinning bobbins and mule cops is to wind the yarn, one or 
more threads, on to warping bobbins, and to place these 
bobbins in the creel of the twisting or doubling machines. 
This process tends to clear the yarn and to weed out the weak 
places, and it reduces the amount of creeling at the doubler. 

In cases, however, where it is desired to twist direct from 
cops or spinning bobbins, so as to save the cost and time 
of winding, the Boyd’s Stop Motion Twister has proved 
successful. Large varieties of yarns, and in small quantities, 
may thus be conveniently made owing, to the cops or 
spinning bobbins containing a much smaller amount of 
yarn than the large warping bobbins. The abolition of the 
winding process saves power, floor space, winders’ wages, cost 
of winding bobbins; but, on the other hand, increases the 
amount of creeling. 
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This machine has behind the rollers a case or frame 

containing 2, 3, or more detectors, according to the number 

of threads to be twisted together. The threads are passed 

through the eyelets in the detectors, and when a thread 

breaks the detector drops and comes in contact with a 

revolving camshaft which pushes the top roller clear of the 

bottom roller, and thus stops the delivery of yarn, at the same 

time slackening and gripping the spindle band, and stopping 

the spindle, leaving the broken thread behind the voller ready 

to be pieced up, thus abolishing all bunch knots, singles, and 

waste. 
The twisted threads at the front of the rollers pass through 

an eyelet in a starting lever and thence on to a bobbin, Should 

a traveller fly off or a thread balloon to excess, the tension of 

the thread becomes slack and the lever is allowed to rise and 

being in communication with the detector frame, the spindle is 

stopped. A roller lap by the same mechanism will also stop 

the spindle. 
Each spindle is perfectly independent: from the others, 

therefore when a double ended bobbin is full it is necessary 

to stop only one spindle to replace it with an empty bobbin, 

and it is when making cop build bobbins only that the entire 

frame need be stopped for doffing. 
The machine has usually one tin roller 10in. diameter, a 

separate copping or building motion at each side of the frame, 

and may be fitted with our patent flexible doubler spindles with 

suitable diameter of rings. 
If desired the ring twister may be fitted with parallel 

build for a double ended bobbin, cop build for paper tubes 

or wood weft pirns, or conical build for bobbins without 

heads, for either warp or weft. 

We can also apply both coppimg motion and parallel build 

motions if desired. 
[We make the Stop Motion Twister on the Flyer system 

when desired, for knitting, stocking, and such yarns. | 

To calculate length of Boyd’s Stop Motion Twister, take 

1 less than half the number of spindles, multiply by the 

distance, and add 292” if pulleys “4” wide. 

If fitted with 5 speeded cones, take 1 less than half the 

number of spindles, multiply by the distance, and add 42”. 

Pulleys, 11” to 18” diar. Speed depending upon 

circumstances. 
Width of Frame, 3’ 2”, 3’ 5”, or 4’ 2°. 
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REELING, BUNDLING, 

AND 

WINDING. 
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Cop Reel. (Hand and Power.) 

Arranged for Reeling plain and cross hanks from Ring Bobbins 

on Split Wood Pegs or from Mule Cops. Ordinary Skeining Motion and 

Spaced Doffing Rim, or Holt’s Patent Doffing Gate if preferred. 

Production, about 220 Hanks per spindle per week of 60 hours. 

(We are also makers of Coleby’s Patent Reel with 4 short swifts 

of 10 hanks each, for which a high production is claimed owing to 

reduced percentage of time lost in stoppages. | 

T'o calculate length of Reel, take 1 less than the total number of 

hanks, multiply by the distance, and add 25”. Width overall, 3’ 2”. 

Pulleys, 8” x 14”, to run about 145 revs. per minute. 
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Cop Reel. (Hand and Power.) 

Arranged for Reeling plain and cross hanks from Mule Cops 
or from Ring Bobbins. Ordinary Skeining Motion and Spaced 
Dofting Rim, or Holt’s Patent Doffing Gate, as preferred. Movable 
Cop 'Tray, and Automatic Stop Motion when a thread breaks, 
if desired. 



Double Bobbin Reel. (Power only.) 

Arranged for Reeling plain and cross hanks from Double-ended 
Bobbins placed on Revolving Creel Spindles. Ordinary Skeining Motion 
and Spaced Doffing Rim, or Holt’s Patent Doffing Gate. 

We also make this Reel with Releasing Motion to slacken the 
hanks on the swift before doffing. 

To calculate length of machine, take 1 less than half the number 
of hanks, multiply by the distance, and add 263”. Width overall, 4’ 2”. 

Pulleys, 8% x 14”, if reeling from bobbins on revolving spindles, 
180 revs. per minute. We also make this machine to reel from Mule Cops 
or from Ring Bobbins on skewers or pegs respectively, in which case the 
pulleys will run at about 280 revs. per minute. 

Production, about 140 to 220 hanks per spindle, per week of 
60 hours. 

jy 



—
 
. 

Hn AWHONN | WH : Se Pla P 
‘ tier Sei finn 

M | went —)) 

BUNDLING PRESS, 
WITH ORDINARY OR WITH 

COLEBY’S PATENT SELF-CLOSING AND OPENING BOX. 

In the ordinary bundling press it is necessary for the 
attendant, after filling the box with knots of yarn, to let down 
the top bars, fasten them with the locking levers, and after 

the bundle has been pressed and tied, to unfasten and turn 

back the top bars out of the way, so that the bundle may be 
taken out. 

The Coleby’s patent arrangement as shown above closes 
and opens the bars mechanically, and thus reduces the amount 
of manual labour, and increases the production of bundles. 

Our press is well and substantially constructed, all joints 
being planed. 
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The Box—which in Coleby’s arrangement is specially 
constructed of cast-steel—is usually made for 10 lbs. bundles 
(with extra wood block if required for 5 lbs, bundles), and with 
five bars and four string slits, as illustrated, but the box and 
bars may be made to any special size or number of strings, 
according to requirements. 

The top board and the presser block are of solid polished 
birch, and when intended for 5 lbs. bundles, the bars are lined 
with baywood, 

A four-armed lever may readily be attached (in place of 
the flywheel shown) to drive the press by hand, in case steam 
power is not available. 

In addition to the bundling press to work by hand and 
power, we also construct an Extra Strong Press with 
Compound Gearing, specially adapted for hard twisted 
or doubled yarns. 

STANDARD DiMENSIONS OF Box 

(WHEN RAM IS AT THE LOWEST POINT), 

For 10l1bs. bundles, knotted English hanks, 
PAR CII 1) Se teex: 12” long x 9” wide x 13” high. 

For 5 kilos. ,, knotted French hanks, 
56” circum, qx.:;!.s 188 es Be O ars i 2 aoe 

Port lbe got English hanks, long 
od bundles, not knotted.24” ,, x63” ,,) x14” 

92 

extra strong press for 
hard-twisted yarns...12” ,, x9” , x16” 

3) 

3 ye Coleby’s patent 
(ordinary pattern)...124”,, x9” ,, x142” ,, 

The total extent of adjustment, viz., total length of fitting bed 
for vertical bars, for an ordinary 10]b press is about 142”, Length of 
muntins 10”, 

Floor space occupied, 2’ 9” x 2’ 9”. Pulleys, 14” x 3” x 3”, 
Speed, about 60 revs. per minute. 

Production, 10,000 lbs. per week of 60 hours. 
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Warp Winding Frame. 

This machine is generally made with two rows of spindles 
on each side, 42” gauge. 

When desired we apply sel/-contained winder spindles, and 

two tin rollers to obtain a long and durable band. 

The illustration shows a machine fitted with bobbin box, 

with shelves for bobbins, endless travelling apron to carry 
empty bobbins to end of frame, creel for ring bobbins on wood 
pegs with circular drag roller covered with cloth. 

We can arrange the creel for mule cops, ring bobbins or 
double-ended bobbins on revolvi ing spindles, as may be required. 

We generally apply card wire clearer brushes and T headed 

adjustable thread guides, but when preferred, we apply brush 

boards or steel plate guides with crow foot slits. 

When used as a “Clearer”? winding frame, we can apply 

revolving creel spindles to hold dnubler or gassing frame 

bobbins, and patent adjustable clearer guide plates. 
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The lifting motion is in the middle of the frame to reduce 
torsion in the lifter shafts. 

We occasionally make this machine with single line of 
spindles on each side to wind from hanks, but for dyed hanks 
particularly, we prefer the drum winder which maintains a 
uniform speed of hank. 

To calculate the length of a Winding Machine with double 
hne of spindles on each end, take + the number of spindles, 
multiply by distance, and dd 20)", 

Width of machine to wind from rabbeth bobbins, 5’ 6”. 

9 ? $9 POLS Garett ss shines tae 

Pulleys, 12”x 23”. Speed, about 100 revs. per minute. 

Production, about 350 to 450 hanks per spindle, per 
week of 60 hours. 
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Drum Winder. 

Single line of drums, 2 bobbins per drum. 

Swifts or Racers for hanks’ below. Latch and catch 

motion and pressure frames to bobbin. Heart traverse motion 

and adjustable thread guides. 

Drums 72” distance centre to centre for 5” traverse. 

Width of frame, 3' 7”. 

To calculate length of machine, multiply the number of 

drums by the distance, and add 18”. 

Driving Pulleys, 12”x25”. Speed, about 100 revs. per 

minute = 100 revs. per minute of drums. 

If required, we can apply compound gearing 241/721 
between the pulleys and drums, so that the pulleys may be run 

at about 300 revs., for 100 revs. per minute of drums. 

Production, after allowing say 20% for loss in stoppages, 
&e., about 284 hanks per bobbin, per week of 60 hours. 

The allowance for loss will, of course, depend upon 

circumstances. 
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Drum Winder 

With 2 rows of drums, 1 bobbin per drum. 

These machines are gener: lly used for winding dyed or 
bleached hanks on to w arping bobbins, and as the winding is 
by surface contact, between the bobbin and the surface drum 
the speed of the hanks is uniform. 

The machine is fitted with latch and catch motion and 
y ‘ ee. pressure frames, to make a hard bobbin. Swifts placed below 

and bobbin box on top. Heart traverse motion and adjustable 
“duck bill” thread guides. Drums 72” distance centre to 
centre for 5” traverse. Width of frame 4 feet. 

To calculate length of machine, take half the number of Fe 
drums, multiply by distance, and add 271 ? | J d ’ 4 

yas u" Driving pulleys, 12” x Speed, about 100 revs. per 
minute — 100 reys. per inte of drums. 
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WEFT PIRN WINDER. 

This machine is generally used for winding dyed or 
bleached hanks into cops or pirns of suitable size for the loom 
shuttle. 

The spindles are arranged vertically, and are driven by 
warves containing a steel die which engages with a flattened 
part at the lower end of the spindles. 

The cop or pirn is generally formed in a cast-iron conical 
cup with slit, but where preferred, we apply anti-friction cones 
of wood or iron to prevent glazing of the yarn whilst being 
wound. 

We have three heights of framing, 2’ G2. 4G, and" 3" 6~, 
whilst the width overall with 54” swifts is 4’ 4”. 

The swifts containing the hanks are arranged above or 
below the machine as desired, although we generally prefer our 
tall pattern of machine with swifts below. The brackets 
supporting the swifts are bolted to the underside of the bottom 
spindle rail and thus keep in perfect alignment. 

The lifting or traverse motion is an arrangement of radial 
levers, and when winding from hanks we prefer to apply a 
differential motion such as our “ table-scroll ” pattern to reduce 
the speed of the spindle when winding on the point of cop, and 
thus keep the speed of the hanks more uniform and prevent 
over-running. 

We can also arrange for Racers or Birdeages to contain 
hanks with balance weight arrangement to maintain tension. 

The spindles can be arranged with top weights for wood 
pirns or springs to hold paper tubes. 

This machine is occasionally used for re-winding damaged 
cops. 

To calculate length of machine, take half the number of 
spindles, multiply by the distance, and add 26”. 

Pulleys, 9” to 12” x 23”. Speed, about 360 revs. per 
minute. 

Production, about 120 to 130 hanks per spindle per 
week of 60 hours. 
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WARPING AND SIZING 

MACHINES, 

POWER LOOMS, 
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Warping Machine, 

With Singleton’s stop motion, plain or expanding surface 
drum, knocking-off motion to stop the machine for any required 
length of warp in yards or metrés. Clock face indicator for 
short lengths. Creel for 300, 400, 510, 612, or 700 bobbins, 

with boxwood or glass bushes for creel pegs. 

When required we apply an arrangement to lower the full 
beam to the floor and yarn damping arrangement. 

We make any desired width of machine; our standard 

being for looms up to 52” reed space, with plain fixed drum 
57” long on body, or if expanding drum from 41” to 63”. 

Driving pulleys 143” x 2”. Speed about 41 revs. per 
minute. 

Length overall, about 16’ 0” to 17’ 0", including creel 
for 510 bobbins. Width, 3’ 9” to 4’ 0” more than the reed 
space of the widest Loom. 

Production.—1 machine will serve for about 60 to 80 

Looms. 
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WARP SIZING. 

In order to prepare warps for the loom, there are in use 

by manufacturers several varieties of sizing machines of 

which we are makers, such as the Single Cylinder Dressing 

Machine used by velvet and fustian manufacturers to size 

two-fold warp yarns direct from the warpers’ bobbin to the 

beam. These beams are afterwards run, six or eight together, 

on to a loom beam by means of a beaming machine, 

Another system is the Dressing Machine, with steam pipes 

and steam boxes, above which the yarn is passed (or with a 

small copper cylinder at each side of the machine, round which 

the warp is taken) to the loom beam in the centre of the 

machine. This latter type of machine is, however, now rarely 

used except for special cloths or where a small production or 

output only is required. 
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SLASHER SIZING MACHINE. 

The Slasher Sizing Machine as shown by illustration 
is, however, now adopted for most classes of cotton goods except 
the finest and most delicate yarns, and it is also used to size 
some classes of linen warps. . 

The following are some of the specialities of our machine: 
Size or Sowe box.—This is usually made of pine wood 

painted only, or lined with sheet copper and fastened with 
copper rivets, or of solid teak wood (not lined with copper), or 
of cast-iron. The two latter systems are the more lasting, 
teak wood especially being very durable, and well worth the 

additional first cost. 
Cavity Feed.—Behind the size box is what is known as 

a Cavity Feed Box, fitted with a brass cylindrical float 
(with air tube to prevent collapse) going the full length of 
the box. This float opens or closes a feed valve, which 
connects by pipe with the size mixing apparatus, and thus 
keeps the size at one uniform level. 

The Cavity Feed is fitted with steam pipes to keep 
the size boiling, so that the size may enter the box without 
reducing the temperature. If required, the slasher may be 
made with two size boxes, one behind the other or one above 

the other, to serve for warp of two colours. 
The size box is fitted, as a rule, with one Seamless 

Drawn Copper Roller (which runs on anti-friction bowls) 
and with cast-iron pressure roller; the flanges of the copper 
roller are usually made of iron, but at a small extra cost may 
be made of brass. The stuffing box is so arranged that the 
size cannot, if ordinary care be taken, escape at this point. In 

271 



all cases one of the ends is fitted with an Expansion and 
Contraction Arrangement, so that it is allowed to slide 
on the shaft (with its ends outside the size box), and with 

inlet and outlet for air at the key way. This arrangement 
prevents the ends becoming loose, and makes it impossible for 
size to be drawn inside the copper roller. If desired (at an 

extra cost) the size box may be fitted with two copper and 

two iron pressure rollers. 

The Immersion Roller is made skeleton pattern, 14” 

diameter. 
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Slasher Sizing Machine. Headstock or Delivery End. 

Drying Cylinders.—To this detail we draw special 
attention, because it is very important to reduce the risk of 
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explosions to a minimum, and great care is taken by us in the 
design and construction. The cylinders are made usually of 
copper sheets, but, if preferred, the sheets may be of tinned 
copper (at an extra cost); or, at a slightly cheaper cost, of 
tinned iron. The latter, however, we do not advise our friends 
to adopt. The cylinder ends are of steel plates, flanged and 
turned to correct diameter on the flanges, each end being in one 
piece without joint or weld. The copper plates are to a heavy 
gauge with brazed lap-over joints, to give greater strength. 
The copper plates are thoroughly planished or hammered by 
hand, and are bent over the edge of the cylinder ends, riyetted 
with copper rivets, and the space underneath the rivets filled 
up with solder. 

The buckets inside the cylinders are of sheet copper, and 
are securely fixed to the inside rings and stays, the whole of 
the work being of the best quality. Each cylinder end is 
fitted with the necessary pressure and vacuum valves. The 
cylinders run on anti-friction bowls, so as to put the 
least possible tension on the yarn. 

Extra Drying Rollers.—By means of extra rollers af 
required) the yarn is made to surround almost completely the 
large and small cylinders, so as to use the largest possible 
drying surface. 

After leaving the small cylinder the yarn is passed to and 
fro round carrier rollers placed below the machine, so as to cool 
it thoroughly before it reaches the beam. 

Positive Delivery Motion is of the latest and most 
improved type, to deliver the yarn at a _ constant speed. 
There is the usual change wheel arrangement to make a large 
change in the speed of the delivery roller, when necessary, 
but in addition we apply a pair of cones, with hand 
wheel at the side of the machine, by which the attendant can, 
in a moment, adjust the speed yet more finely, and without 
stopping the machine. 

Automatic Friction Winding On.—This apparatus 
is made with two frictions, one to each side of the driving 
wheel, with a direct pressure by a lever on each side. This is 
a considerable improvement on any arrangement in which there 
is a pressure on the friction on one side only. As the loom 
beam fills with yarn the necessary variation in pressure is 
put on the two frictions by means of a long wedge 
acting upon the extremities of the two levers, this wedge being 
connected to the levers which carry the pressure rollers of 
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the loom beam. At the top of this wedge is a space into 
which the two bowls of the friction levers are allowed to 
drop when the attendant desires to take the pressure off the 
frictions which drive the loom beam. The full beam may thus 
be readily removed and an empty beam put in. 

Our ordinary arrangement is to apply one cast-iron 
pressure roller only to the loom beam, this roller 
being of suitable length to just clear between the flanges of 
the loom beams, but we are prepared to supply, where specially 
ordered, Hitchon’s or other patent pressure rollers. 

Marking Motion is arranged so as to give a great 
variation in the length of the cut by means of change wheels. 
By the addition of the dhootee marker, each cut may be 

divided into several parts. 
The measuring motion is usually arranged to take the 

same cut change wheels as are used in the taking-up motion of 
the looms. A good allowance of change wheels is supphed 
with each slasher without extra charge. We also apply, where 
preferred, the “ Hitchon”’ system of measuring motion, by 
which any length of cut can be obtained without the use of 
change wheels. 

Valves and Steam Taps.—The slasher is complete 
with gun metal steam taps, reducing valves, and with Cow- 
burn’s dead weight safety valves; steam traps to copper 
cylinders, and large Water Separator to main steam supply. 

Fans.—One, two, three, or four fans are supplied, as may 

be preferred, although two are usual. 
Slow Motion, to give one-ninth of the full speed, is 

applied to all slashers. 
Width of Machine.—The standard width of slashers is 

60” wide on cylinder, to prepare beams for looms up to 52” 
reed space. We have, however, patterns for machines 44” to 
102” wide on copper, say for looms 36" to 94” reed space. 

Diameters of Cylinders.—40” & 60”; 48” & 72”; 

60". & (72872 48% &284%5 60% Ssh 72) mi Baas 
may be required, 48” & 72” and 60” & 84” being the most 
usual sizes. 

We also make machines with one large cylinder only, 

where specially preferred. 
The Creel for warpers’ beams is of special construction, 

with screws for the bearings of the pivots of the beam for 

convenient adjustment where the beams or pivots vary in 

length. 
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SCASTIE ReeSI AlN Ge NEA CELINE: 

CALCULATIONS FOR LenctH or Mark or “Curt,” WHEN USING 

THE ORDINARY Marking Morion. 

|The usual circumference of Measuring Roller is 14°4 ins., 
but we make rollers yard, $ métre or $ arschine circumference 
as desired. | 

The Bell Wheel has usually 45 teeth, driven by single 
worm on the same stud as the wheel X. Both X and Y are 
change wheels, and may be any size up to 120 teeth. 

An almost infinite number of fine changes in the length of 
cut or mark may thus be obtained. 

45 x X Leneth of cut in inches. 

beige a Circumference of measuring roller 

Example :—Required a “cut”? or mark 36 yds. long. 

45 x X 36 yds. x 36ins. 45 X 90 
are se wales WR NES py la a ee Te eee or — =,— or45X = 90 Y. 

hore. 14°41in,. v4 1 

Therefore, wheels in the proportion of 45 and 90 represent 
Y and X, say 367 and 721 or 181 and 367, and so on; 2.e., any 
2 wheels in the proportion of 45 and 90 or 1 : 2 will give the 
required length of mark. 
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Lenarus or MACHINES. 

Machine with 72” and 48” cylinders, 2 fans, 1 copper 
roller in sowe box, and creel for 6 beams, 38! 21”. 

Machine with 72” and 48” cylinders, 2 fans, 1 copper 
roller in sowe box, with creel for 8 beams, 40’ 94”. 

Machine with 72” and 48” cylinders, 3 fans, 2 sowe boxes, 
2 copper rollers, creel for 6 beams, 46’ 1”. 

Width = reed space of widest Loom + 493”, 

Pulleys, 12” x 4” x 1$" x4". Speed, about 300 revs. for 
medium counts. Coarse yarns, proportionately slower. 

Production.—1 Machine will serve for about 200 to 300 

Looms, depending upon counts of yarn, amount of size put 

in, &e. 
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POWER LOOMS. 

We are makers of a large variety of Looms for calicoes, 
checks, fustians, velvets, linen goods, lappet and leno goods, 
tapestry, chenille, Axminster, moquette and other carpeting, 
&e., &e,, but regret that the somewhat limited scope of a book 
of this kind does not permit of our illustrating and describing ~ 
more than a few of our more usual types. The general 
construction is exceptionally strong, and experience shews our 
Looms to withstand shipping and transport with a minimum 
of breakages, and to possess great durability in working. 
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CALICO MEO Wavi: 
In drawing attention to this predominant type of Loom, we 

may say that all the fitting places on the Loom sides are planed. 
All cross rails have milled joints and are cut to template 

length, thus making all rails of a given reedspace inter- 
changeable, reducing fitting and levelling to a minimum, 
besides imparting greater stability and ensuring steady running 
at the high speeds now in vogue. 

The lathe is carefully constructed, and has a birchwood 

trash or race board. 
The cast-iron box bottom plate is planed all over, and the 

iron box front is also planed, 
Tappet shaft, 15 in. diameter, working in cast-iron bush, 

wrought-iron crankshaft, 15% in. diameter, in long brass 
bearings. Under or Overpick Motion as preferred. 

Our loose reed arrangement is made with heater and 
bracket or ‘‘duck bill,’ and the spider is a specially strong 
wrought-iron shaft 

OVERPICK CALICO LOOM, 

with Single Needle Dobby and Improved Under Motion to give 

uniform tension on springs during movement of healds. 
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OVERPICK CALICO LOOM, 

fitted with the “ECCLES” PATENT DROP-BOX SHUTTLE 
MOTION with Governor Chain Motion, for cross-bordered 

goods. Prepared also for the reception of a Dobby. 



In drawing attention to the “ Eccles”? Drop-Box Motion, 
we may say that the apparatus presents advantages and 
features which will be fully appreciated by those acquainted 
with the requirements of the weaving trade, and which may be 
briefly stated as follows :— 

Simpheity of the working parts, the motion being contained 
in a single frame, which may be easily fixed to existing 
looms The drop boxes being balanced and the working 
parts quite free from strain, a minimum amount of 
power is required to drive the apparatus. 

A Loom, 40” reed space, with 4 shuttles of the usual small 

The 

For 

size (No. 3), may be run about 180 picks per minute. 
Wider looms, or looms with 6 shuttles, proportionately 
slower. We have recently made new patterns for 6 
boxes, which we are prepared to supply if required. 
Speed about 160 revs. for looms 40” reed space. 
boxes being actuated by cranks and connecting rods, 
both the upward and downward movements of the 
boxes are positive and quite free from bouncing or 
vibration. The boxes, when at rest, are on a perfect 
level with the lathe or slay, and at that time are 
securely locked in position. The movements of the 
boxes are controlled by the usual small steel cards, 
which are within easy reach of the weaver. The 
boxes can be adjusted by hand without turning the 
loom. Any change of boxes can be made with perfect 
ease, the box skipping from top to bottom, or vice versa, 
and any compartment being brought into operation in any 
desired order of succession. 
The ‘“ Kecles”” Box Motion can be worked backwards 
and forwards with the loom. 
cross-bordered goods, such as handkerchiefs, scarves, 
towels, &e., a governor chain motion is applied to 
control the box pattern chain, and this affords special 
facilities for dealing with large checks and long 
patterns. Its simplicity and the economy it effects 
in the number of cards used deserves special notice ; 
100 cards may frequently be made to do the work of 
2,000 or 3,000. For short and simple patterns, and 
for small checks, such as ginghams, the governor 
chain motion may be omitted, with a corresponding 
reduction in the first cost of the loom. 

Many thousands of looms with this motion are at work 
both at home and abroad, and are giving every satisfaction. 

[We are also makers of the Diggle & Wright-Shaw drop 
box motions, ‘pick and pick,” or on one side only, and looms 
with Circular Box Motion. | 
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CALCULATIONS. 

Orpixary Positive Takine-up Morron on Carico Looms. 

Surface Roller 

Ratchet Wheel x Stud Wheel,140T_ x Wheel i Mathematical 

————_-—_— —. eee es eee Dividend. 
12 Circumference of 

Small Pinion x Surface Rollerin 
quarter inches 

Mathematical Dividend + 14% Contraction = Practical Dividend. 

Dividend 
—_——_- — Change Wheel required. 
Picks per quarter inch 

Ovr Sranparp ARRANGEMENT IS:— 

1407 647 Surface 

20, 30 to 70 or SOT Ratchet x= Stud Wheel x Roller Wheel 

127 Pinion x 16” Cireum. 
64 « ins. 

Dividend with 20 Ratchet......... 236°83 

- ae i git’ DebGuareas 355°25 

os ee 2 U eye vere 473°66 

‘3 » 80 st highs Steuee 592°0S 

* oa ie Pate fe 710°50 

9s ey es ieee aes 82801 

We are also makers of Pickles’ patent taking-up motion, 

in which the number of teeth in change wheel represents the 

number of picks per } inch. 

To find the length of a Calico Loom, Overpick pattern, 

No. 3 shuttle, 193” box, add 402” to the reed space. 

Width overall, with 15” beam flanges = 4’ 0” 

Pulleys, 7” to 16” diar. x 2}" wide. Speed depending 

upon reed space of Loom, &e., say a 36” reed Loom, loose reed, 

210 picks per minute. 
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PUS TIAN TORS VEL VE OOM. 

This Loom is of an exceptionally strong pattern, with 
fitting plages on sides planed, and rails cut to template length 
as in our other Looms. 

It is fitted with underpick (Clegg’s) motion, iron back 
roller and iron or wood yarn beam, weft stop motion and 
balance (worm) taking-up motion and chain weighting for 
yarn beam, &c. The illustration shows ' patent Oscillating 
Tappets which afford facilities for changing the number of 
picks to the round of pattern, but we can apply plain and 
twill tappets at end, or Woodcroft’s section tappets as 
preferred. 

We also make this Loom with Positive taking-up motion 
to surface roller up to breast beam, combined with Balance 
taking-up motion to iron cloth roller, which is found advyan- 
tageous for such goods as light evenly picked velvets, 
sheetings, &ec. 

We have many thousands of this type of Loom at work in 
the Oldham District, in fact it is recognised as the standard 
Loom for the Fustian, Cord, and Velvet Trade. 

This class of Loom has also been extensively adopted for 
sheetings, and we have rail patterns for this purpose up to 
140” reed space. 
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Folding Machine. 

Cloth 



CLOTH FOLDING MACHINE. 

This machine can be made for any width of cloth up to 
100in. wide. Our standard pattern is capable of folding plaits 
18in. to 44in. long, but, by the addition of special attachments, 
plaits as short as 10in. can be made. We have also a special 
pattern of machine for plaits 33in. to 60in. long. 

A radial motion is applied to depress the cloth table 
alternately on each side to relieve the cards as the knife passes 
under, The grip rails can be lined with card wire or india- 
rubber, according to the class of fabric to be folded. 

The framing and general details are of our well-known 
substantial construction, and each part is carefully machined 
and accurately fitted in its ne position, Spur gearing, p. 6, 
is applied at each end of driving and crank shafts to prevent 
torsion, and the setting arrangement for different lengths of 
plaits is of simple design and easily manipulated. We supply 
gratis, with each machine, a cast-iron slide or setting bar for 
use when altering the length of plait. 

The top of each frame side is marked with a graduated 
scale to indicate the length of plait being folded. These 
graduations can be marked either in English inches, or in 
metrical dimensions, as preferred. 

The machine is provided with a stop motion which comes 
into action when the end of “piece” is reached, and a brake 
operates to stop the frame quickly. 

When desired we can supply an Unrolling or Batching 
Machine to let the cloth off from rollers. 

We can supply these machines of any width up to 100 
inches, to place behind the Cloth Folding Machine. If 
instructed we can apply cone driving at end of machine to 
regulate the speed of cloth delivered. 

Length overall for plaits up to 44” = 7' 0”. 
99 99 : ”? 60” — 8’ 4”, 

Width overall = width of cloth + 2’ 10”. 
Pulleys, 10” x 23” x 25". Speed, about 156 to 160 revs. 

per minute. 

Production, 1 machine for about 300 Looms. 
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PRESS. HYDRAUTIC CLOTH 

We make this machine with pumps worked by eccentrics, 

or by crank on top pulley shaft, as shown, the latter being 

our standard arrangement, and permits of the connecting rods 

being readily disconnected and the pumps worked by hand. 

Ram 6” diar., 18” stroke. Double pumps 1” plungers. Press 

tested to 1 ton per square inch on ram. 

163” wide. Opening 18” deep. Small size. Table 563” long x 164 
OBOE xe SEP TS a SO te Medium size. 

BOA Mt BA" o ag - NT 4s Large us 
33 

Pulleys 18” x 3” x 3”. Speed about 85 revs. per minute. 

Length overall, 6’ 67 x S79% 

Production, 1 machine for about 500 Looms. 
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ENGINE HOUSE 
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