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PREFACE.

In view of the time taken in preparation and the necessary
lapse between editions, it s impossible for a catalogue of this
mature to always keep pace with the improvements which we
introduce.  While this is the third edition of Labor Savips
Looms, it is our sixth regular loom catalogue, there having been
three with other titles, the first of which appearved in April, 1595,
This early issue was so optimistic in spirit, as te create a certain
degree of amusement wmongst those who failed to foresee the
possibilities in automatic weaving,  Now that its early asser-
tioms can be viewed in the light of historic fact, they ave found
to be comparatively modest and unassuming.  The inventions
have proved fully as important as anticipated.  They have won
emphatic recognition in foreign countries, and have heen largely
responsible for the upbuilding of the textile industry in one great
section of our own countryv. These catalogues have had enor-
mous editions, considering there are only about one thousand
weaving mills in this country where the Northrop loom could he
used. We supply them on request to men occupying respanE-
ble positions under corporations directly comnected with the
weaving art.
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OUR HOPEDALE PLANT IN gof.
Scale, 315 feet to the inch.
About 27 acres of Aoor space in all.

Telegrmmes are telephoned to nz froan the Milford office of the West-
e Union Coe [F ailidressed to Hopedale they will renel ns properly,
Chur Longe diztanee Lelephone call iz Milforl 2614, 3 and 14,
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OUR LOCATION.

Our works arve situated in the country village of Hopedale,
Mass., adjoining the large town of Milford, of which we were
formerly a part. A straight line between Boston and New York
would isect us at a point less than thirty miles from the former
city.  While off of the main line of railread we have branch
connections to Boston from Alilford vin South Framingham on
the Boston & Albany, (N. Y. Central) route and via Franklin
to Boston on the N, Y., N, H. & I route. Parchase tick-
ets at South Station, Boston, for Milford, Mass.,
aml take hack from Milford to our office, or walk up Central
Street, Milford, and take trolley to Hopedale,  Parties coming

from New York can change at South Framingham for Milfard,
if taking the B. & A. route on such trains as stop at Souoth
Framingham. Connections can be made by other trains and
other routes throurh Boston, Providence or Waorcester.,  The
Grafton & Upton R. R. connects Iopedale with Worcester
(15 miles), through North Grafton on the B, & AL, and while
it handles our freight at night, it runs a trolley service during
the day. Connections are also made with trolley for Worcester
at North Grafton,  Providence (206 miles] connections ave
made either through Franklin by the N. Y., N. H. & H. route
or by Woonsocket vin Bellingham Junction on the Boston &
Pascoag route, or by tralley either to Uxbridge or Woonsocket,
where connections are made on the Providence and Worcester
division of the N. Y., N. H. & H. . K. Trolley cars passing
our office run directly to South Framingham, {13 miles), in one
direction and to Usbridge (6 milesy, Upton {5 miles), Grafton
(o miles) amd North Grafton (13 miles) o the ather, and con-
nect at Milford with teolley lines o Woonsocket {13 miles),
Franklin {to milesy, Medway {7 milesp, Hopkinton {5 miles)
anel points beyond.



EXHIBIT OF DRAPER COMPANY
AT PHILADELPHIA, MAY, 1gof.

This was in many respects, the most successiul exhibition of
Catton Machinery ever presented since it attracted  interested
parties alone.  The convention of the American Cotton Manu-
factnrers’ Associabion ]-uill; held during the week Ill'lll,t::_:'h[ |:'r|':ll_‘ri-
cal |'n|_-|'|_—'|;-|.-s-.>,'||'-]1_' |:‘_||,|:|'|_"|1:|‘-¢.'I'.-. and the local |:'ITI'|' industries sent
hundreds of intelligent visitors,  The loom shown was weaving
fine goods, Sos warp and 1208 cop filling,  So many doubts had
heen expressed as to the feasibility of cops for Northrop leoms,
we thought it well to show that such use was entively practical.



4

CONCERNING DRAPER COMPANY.

In our complete catalogue, Textile Textse—which does
not, however, give o full detail of vur loom department—awve de-
ail our own history at some length. For the benefit of those
mainly interested inoour loom and not perhaps  acquainted
with our former lines, it may be well to say that our business
started with the invention of the self-acting loom temple by Tra
Drwaper, in 1816, although the Drapers had been conmected with
the cloth industry ever since the name of @ Draper’ ilselb was
aviginally chosen, or given.  For over fifty vears the business of
the sons of Tra Draper and their associates, was lavgely confined
to loom improvements, such as Patent temples, let-offs, shut-
tle guides, etc. The important spinning improvements of Car-
roll, Sawver, Doyle, Rabbeth, and others, changed the main
line of effart for a long period, the predecessors of Dreaper Com-
pany being pria
speed spinning.,

arily responsible for the introduction of high

Although looms arve now our main produoct, we still con-
tinue the largest manufacturers of many other lines of cotton
machinery.  We sell spindles, spinning rings, separators and
lever screws for spinning frames.  We sell loom temples for all
makes of loom, a complete line of twisters, warpers, balling ma-
chines, spoolers and reels,  We make chain warpers, and intro-
duce a special dyveing process.  We manufacture hobhins for
Nm'tlu'up looms, :11:1:1]11.' filling changers and 'l.'.'ilt'[‘.l-attrp-'l1‘.mtiul1."- ta
certain other makes of loom ; alse shuttle-guards and thin-place
preventers.  We apply stop-motions to twisters of other makes,
and sell bobbin-holders and spooler guides for sposlers of others’
manufacture.  We sell a new patent slasher comb, a patent
drver feed. oil cans. belt-hole guards, cotton-hale shears, cte,

Send for our complete catalogue if interested in these lines.



FORMER LITERATURE ON THE
NORTHROP LOOM.

1505,

Circular— The Adeent of the Nowthrop Loom, issued April,
1845,

Essay, The Fresent Developmend  of the Northrop  Loons,
delivered by George Otis Draper at the meeting of the N, E.
Cottonn Manufacturers' Association at Atlanta, Ga., Oct. 24,
1805, Printed in Vol. 5 of the Transactions.

J-"C-I_Jr:;.

FPapers on Fhe Nowthrop Loow, by F. Al Alessenger, John
H. Hines, H. I». Wheat, and discussion by Wm. F. Draper,
Arthur H, Lowe, George F. Whittam and W. T. Kent, April
20, 1846, printed in Vol. 6o of the Transactions of the X, E.
Cotton Manufacturers” Association.

Chapter in Feess and Fieres, on the Northrop Loom, pub-
lished by George Diraper & Sons, in the spring of 15g6.

Pamphlet—Fhe Loowms of the Sewth, by F. B. de Berard,
1ssned March, |Hgﬁ, containing detail of savings from use of the
Northrop Loom in Southern mills,

Specch of Hon, Wm. Co Lovering, published in the Scien-
tiic American of JMay 2, 18g6, and other papers, containing
puertinent refercnce to the loosm.

Specch of Hon, Charles Warren Lippitt, published in the
Manufacturers’ Record of June g, amd  papers  generally
throughout the country, giving the history of the Northrop loom
development as illusteative of the educational influence of manu-
facturing.

fubilee number of e Doy Geods Econemisd, contained an



article on American Textile Machinery in which the Northrop
Loom was prominently featured.
IS(__JI,'T.

["-.l11'||}I1|L-t—f:.l.ﬂ‘r.rfdr}m.f S Runnime ,"ul:-?'.l'f.-':rr'r:,."l Lo, Tssuecd
by George Draper & Sons, January, 1597,

Pamphlet—fuctviretions Fowr de Conduite de Wesivre Novthrop,
issued by the Diraper Company, 15g7.

Circular— Quwr Comeen Locw, issned by the Drvaper Com-
pany, June, 13g7.

Circular— e Frinmpl of the “I.".J.r'f.ﬂln':,l‘l Loom, November,
1507,

Circular referring to the Arbaorighe Clh RBeport issued De-
cember 25, 1807,

1505,

Circnlar— Owr Constection with e Art of Wearing, issued by
the Draper Company, April, 1895,

Circular— Fade-up Wechanisne, issued by the DraperCom-
pany, 18g3.

Avticle—Jwdwsteral swreitigations, by Jacob Scheenhof, in
The Forum for October, 1895, Referred to the great savings of
the ““Automatic leom,” as affecting differences in cost of pro-
duction.

180.
*amphlet —Foaibractions for Running Novthrop Leoms, | Re-
vised Edition) issued by the Deaper Company, JTanuary, 1560,

Pamphlet—Wackiverr aud  Labor Displacement, by George

Crunton, issued by the Gunton Institute, containing pertinent

reference to the MNorthrop Loom as a labor-saving invention.
IGO0,

Civeular—Fhe Advance of the Northrop Leon, January, 19oo.
Pamphlet—Facdory  Condifions fn e Sewdr, January 2o,



1goo, by George Guaton, in Gunton's Lecture Bureau course.

Paper on Wethod of Cort Finding, by W, G. Nichols,
delivered at a meeting of the N. E. Cotton Manufacturers’ Asso-
ciation at Boston, April 26, 1goo.  Printed in Vol. 65 of the
Transactions.

Essay on fwprovesents in American Cotton Machinery, by
George Otis Draper, delivered at a meeting of the Southern Cot-
ton Spinners’ Association at Charlotte, N, C., May 18, 1900
Printed in the Association records and various periodicals.

1gor.

Chapter in Tewsd Teasts, published by the Draper Com-
pany. spring of 1gor.

WVarious articles in publication, Coftonr Chats, started in July,
tgon, and continued since.

Civcular on fwpordent Discevery, velating to method of spin-

ning to prevent bunches in cloth, August, 1901,
190z,

Circular on The Keene Drawing=in Maching, Janovary, 1goz,
References in Census Bulletin No. 215, June 28, 1902,

1903.

Circular on The  Nopdhrep Leom, issued by the Dritish
Northrap Loosm Co., Janoary, 19o3.

Essay on Continued Devclopment of the Northrep Locm, de-
livered by General Draper at a meeting of the N, E. Cotton
Manufacturers’ Association in Boston, April 23, 1903, printed in
Vol. 74 of the Transactions.

Various references in a book, The American Cofton Dudwstry,
by T. M. Young, published by Charles Serilmers’ Sons, 1go3.

Chapter on Northrop Loom in Fevdd Texss, second edition,
issued December, 1oo3.

Essay on Fhe Devdlopament of the Northrap Loom, delivered
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before the Providence Society of Mechanical Engincers hy
George Otis Dhaper, printed in Providence  Journal, Dec. 28,
ron3, and other trade Journals.

Loy,

Circular on List of Nowfhrep Looms Sofd, issued  [anuary,
TG0y,

Avticle on Eeoledion of the Cetton Fudestry, published in
Gunton’s Magazine for February, 1oog.

Pamphlet—ZLador Seoing Lovws, [ First Edition).

Cireular on Lony Solbin Experiments, issued Moy, 1904,

Article on fr fere @ Smid fo rising wages ¢ published in Gun-
ton's Magazine for July, 1goy.

Reference in article on Fhe Cottonr Sodustry in the Cosmao-
politan Magazine for July, 1go4.

Adldress of President Herberr E. Walmslev to the New Eng-
Land Cotton Manufacturers” Association, published in Vol. 77
of the Transactions,

Article on The Nowthrop Loow in England, by . P Greg,
published in British papers Dec. 31,

L5

Varied press comment on labor conditions as affected by
automatic wWeaving.

References in Cetton Wannfactures in MWassachaselts and the
Seadheri Skikes, puh]i‘hugl |1:r the Massachusetts Burean of Sta-
tistics of Labor, 1oo3,

Second Edition of Lader Seovany Loopes.

1epafi,

Chapter in Reference Lifrary of International Corresponid-
ence School of Scranton, Pa.
Cireular on Strfford Company Hends, issuml] September, 1gof.



14

1907,
Chapter in The Mechanizm of Weaving Third Edition, by T,
W, Fox.
Chapter on Northvop Looms in Feaside Feads, Third Edition,
1ssued in April,
Present Edition of Laber Saoving Leons,

WThere has been expended in experiments=, in investjsation and for
patents some 30000, The resalt §= 2 redoction of ope-half in the
cost of weaving eotton cloth,  The cost of weaving conztitutes one-half
the eost of labor regquired to produce cotton cloth. "(msl'ljllltllttj' the
suving secured iy the lomn {2 approximately one-quarter of the labor of
producing the cloth.  Experts have estimated that in 1805, $80,000,000
waz pabd for labor in the cotton manofacture in the United States.
Azsume that the improved loom had been thoroughly introdoced, the
saving secured thereby would have been approximately $20,000, (4.
“The interest on the national debe of the United States in 18392, the last
year of Republican control, was 322,803,000, The possible saving of
the new loom, therefore, wonld be ahoat seven-eighthes of this interesc.”
— [ Hon. Charles Warren Lippitt, ex-Governor of Bhede Tsland,

SHComstant progreas has been the watelword of the nst guarter of 4
century, atd will lead in the next, 20 near at hand,  Mr. I')rlp-er put=
the Northrop loom, the latest production of his medel shop, into yoar
mill today and starts it with amazing success, but while this pattern,
the prodact of many ves of hard work of the inventor, with the
added talents of many mechanics, has been in course of construction,
mew sl Better way has bsen devised to aceomplish desived resalts or to
avercome zome =light defect obwvionz in vour lot of losms,  Awd you are
tald that in the mext ot of loomsz bodlt thesze defecrz will e remmediod,
and too late vou vegret that vou bad not walted before giving vour
orier.

The difficulty, however, is inevitable., Evolation is conztant in
eyerything to w Dieh the mind devotes itself earnestly, honestly, anl
pHErEiEben h —arul ey ot of Leomns turned ot will natarally be superi-
or in some respect oo that. which preceded it "—[ Prest, Fredeeick E.
Clierde of Montreal wvecting of the N K. Cof. Man, Asse,, Oct, 5, 1805,

SAs regards Bhee Tnbor cost of production, we all know that the Eabor
woet of wenving iz i the peighborhood of one-half the total labsor cost in
the entive process of nanufaeturing cotton eloth, It is neceszary, there-
Tore, and admbdtcedly ao, B one clore which mnst ever gl alw s he e
reEmitting in | mately bringing down the eost of mannfa ‘ture, o pay
the closest attention to this particalar department of eost, and, in this
connection, it wonld appear pertinent to ingoaive whether or mo we have
in Noew Bnglaoml ax o whole, taken sutfeient sdvantoge of the warp-stop
motion, and of o eertain wonderful, aotomatic, wluwost homoan, I].-uhuuu
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saving machine, invented and ballt vight o one midst, known a2 e
Northrop Ioone. T ospeak plainly. O lave we permitted one Southern
friends, as o whole, to get the better of nz in adopting this neachine more
readily than we onrselves have donet [ fear many of ns wmst adidn
that such is the caze.  Nothing iz more cevtain than that it will have (o
be reckoned with and of which the least observant wmong as s e
convinesd. It behooves us, therefore, to see to it that we put one loses
in order with a3 little delay as possible, and if there ave any of us whose
financial conditlon is sueh that we are unable to install thiz oo, we
st either go o the wall or =0 rearrange one financial affales 20 02 (o
ennble us Lo equip ourselves egqual to the best in every partiealur,  IF
there was evera time in the history of the cotton trade when alone it was
fthe survival of the fittest,” that time is vight now. This pliage of our
Ineguicy, ol the remedy, where vemedy i3 called for and peeled, s
Hainly apparent and will admit of no evasion or delay.”

P Presideat

Herbiert B, Walmsley ot mecting of N B Cof. Man. Asso,, Sept, 21, T4,

“The Northrop loom, by increasing the capacity of the ||l|<'|':|,tir|'
300 per cent., has bronght the manufacture of cotton ap to o point et
is considered practically perfect. In its most highly developed form
this loom now enables one man to do the work of & thowzamd oen ot e
beginning of the cotton industry, working by haml.”—[ Frem arficle on
S Beolwtion af the Cotton Tadustry,” fo Guntonds Mogozine for Feb,, 1904,

“In New England today the price of weaving on the ordinary
loome, with the last ten per cent. that has just been given, 12 nineteen
andl eight-tenths centa—saay twenty cents—per cuf, that is, for fifty
yards. A new looin has heen invented by which the weaver can il
about twice as many, awl therefore the price per cat iz redoeed oot

one=half. Theze are what ave called the Deaper losmz, . . . . In
the South they have hardly any other kind of looms; they have the
hest, T sow one woman minding twenty-fonr looms. . -+ The

price they pay for fifty yards in Soath Caroling is &% ol one=goarter
cents, The operatives of course, even at thiz vate, are earning more
than they ever earned hefore™ . . . . (eraie famdion.

atter of

a0 far as the equipment of the Seuthern mills in the
lemmz iz comcerned, they are certainly more advanced thao : sther
part of the country, Mazsachnzetts not hy any means exeapted. irly
ull the Seuthern millz are equipped with the Northrop loom, which i=
considersad the moat jmproved and sopplied with the latest inventions,
The great advantage, =0 far as the South iz concerned, lies in the fuct
that one operative can attend to from 16 to 20 of these looins, and there-
fore the Sonthern mills look uiwn the Northrop as a means of salvition
in their pregent shortage of help " —=[donwel Repord Moss, Bwrecw of
Stetistics of Lolor for 1905,

YWith the exception of the Northrop loom, British subjects Doy
tween the world's benefactors in regard to textile machines,"—[ Ballefis
No. GE, Dept. Coneeerce & Labor
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Weoar . the Northrop loom is more and more eing adepted
for all single slmgele work."

A vl hroughe up in the lonely hill conntry of Tennezses or Ala-
hanma can run twenty Northrep losms in a very short time, a8 though <l
hald been born and bred in the weaving shed [ frepaert af Lencashive
Private {ottan fl.-vra.'f!mrmr.- Conaaisaion,

AL the time of writing spool-changing devices are less nunerons
than  shuttle-changers, It they are more extensively nged, probably
teze it b= less objectionable to change the contents of & =hattle than
to change o glmttle, for shattles are speeially Tinble o injury dodng the
1'|'|:|I|.}_{]I'|g operation : o= alze more difficals o ,-||I_i||<r "hll.[[]l- lWisea 1o
many shuttles than to one"—[ T W, Foein The Mechawiso of Weaeing,

NORTHROPM LOOM AS EXHIBITED
AT FHILADELPFHIA.
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N the beginning Dame Nature set a pattern as a
weaver. for she wrapped snugly in hrown cloth
the spathes ol the palms, and bandaged the
stalles of the banana with a web, uncounted ages
before men had wit Lo interweave stakes and
bushes and poles to make fence and wall. This
was long belore men or women learned to twine
twigs, rewils or grasses together to make mat
or tent, or to weave the fibers from leaf or
from stalk, or the hair from animal into blanlet or sheet,
Mother Nature wove other cloth of threads closely laced,
and hid it in the bark of the tuno tree; and to this hour her
children whe live the simple life in Central America cut from
such trees Jong sheets of their bark: and women anchor these
pieces to soak in the warm rivers there. Later those women
pound that bark long and diligently, with carved hammers of
stone and with clubs of rosewood or ebony or of other dense
wood neatly carved,  In time the pulp is beaten out, and the
tough fibers become clean and soft, ready for bleaching on the
hot sandbar by the river. When whitened enough, the blan-
kets are adorned by designs done in red or brown, or black

gtaing, and then are ready to make bed or hammaock.



Ne oone can truly say LERE DY
when or where man first e
aan to weave cloth,  MNor oo

——
can any tell us surely wheth- ;
er this art spread from o
common center, or was ine £
vented by many who dwelt Eﬂ

in widely separated parts of the world,  Ages would have been

required to carry news of such invention areund the world by
the slovw and infrequent journevings of Tarbarous workmen from
the native home of the invention to the far corners of the earth:
but in primitive devices for spinning and Tor weaving there is,
i regions separated by wide oceans, @ sameness that is held by
soine men of science as proof that the art of making amd vsing
stch devices must have come from a single source,

Ome such early device

fl ’
Lﬁl\ " i= the spindle-whorl  that
) wos used at least as early as

the later stone age. say abont
the tme when our gramd-
futhers  hved  in villages
perched on piles driven wnto
Swiss lakes. or in stockaded
homes on the islamds of Tritain, and knew weaving and spin-

DA 08 COmman 1|n1|~.|_|ml:| duties,

Centuri ies  lhelore the .“_wll};lni\h
|.'|=!|11|'III.:HI:i1,II:|I' .‘:-i'll.ll.;l,l intis I.'I'lu I'-':I I 1'."'.-&'-\!:
in senrch of the treasures of the Indes,
Awtec and  Mava, and  doubtless
many another mother o oll Ameri-

can families, tanght their girls 1o

spin threads pulled from the leaves of the maguey, the long and

silky flers of the wild pincapple. amld the cotton {ram the trees
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which bore Tlosson aned |'i|‘:-|_' Dokl st the sane mement throush
all the months. And to do their spinning they used spinedles
and whorls that were almost identical in shape, s they were in
the minner of their use, with the whorls of that B away stone
age of Europe, when the lake dwellers of Switzerlaom] twisted
threads as 1|I|,;:l.' watched for the
coming of the canoes thal would
Lring fish for the dinner.

And siilar wherls, patien-
Iy gromd out of stone or mould.
ed trom clay, were used by the

Muskokis el ather Todinns ol

our own Sonthern States Tor

spinning the fibers of the wild hemp that cvew, much lagher

than a man’s headd, in the fertile bottom lads and gave tough
thread from which te weave earpets and Blankets muny o gen-
eration ago,  Buot their work was as of vesterduy, compared
with that weaving of which shreds and patches. and perhaps
clder imprints in the carth. have been oncovered in the ancient
mounds, discoversd in long foreotten tombs, and fouml =et out
in the comparatively recent books of the pictured history of pre-
Columbian America.  For, long before the coming of Christian
to the New World, fabrics that to the weavers must have seemed
e ol beaatiful, were spun mud woven of the wool of the An-
des, and of other materials, as
fur bt the north as California,
[Tow many ages muost have
passed after the iovention of
the weaver's art before  the
snowy raiment of the vestals
of the Sun, and the roval robes
of the Incas, children of the

elowing God of Day and of
Life, could be made,



Before Columbus set foot on this continent he saw the fruit
of the loom of Awerica: for when his little ship rounded to
under the lee of the isle of Guanaja in 1502, he found there a
hig cance loaded with goods of Yucatan, Among these were
thick jackets of quilted cotton, used as armor to shield from
thrust of spear. prick of arrow and blow from ¢lub, and wooden
sword edged with jagged bits of voleanic glass.

That guilted cotton armer was almost identical in appear-
ance with the jackets worn not long ago—maybe vesterdav—by
Chinese soldiers—which fact suggests that the making of such
things may have been first taught in America by those mission-
aries who came from China to teach the lore of the gentle Bud-
dha, five centuries before Christ came on earth, and ne:u']_\' a
thousand vears before Columbus frst saw the shores of the
Western continent.

Before white men ravaged the empire of Pern the wool of
the vicuna and the colten gathered by the people of that great
domain, were distributed among weavers whose occupation had
come down ta them throurh the centuries, from father to zon,
from mother to daughter,  Confined to certain {amilies, this
work of spinping and of weaving developed great definess,
which was by ohservation, by precept and by practice developed
into notable skill in using the simple devices they had with
which to do their tasks.

But these people have learned little from their white con-
quercrs, in all the four hondred vears that have passed since civ-
ilization fell like a blight on all they held dear. To this day
descendants of those olden Americans use the same ald im’el'-.-
tions, in the ancient way, to make goods of Lhe same patterns
that were made centuries ago.  And to this day the Indian of
the vast forests of the Amazon, the Carib of the seashore, the
Waika of the Mosquite Coust, and the remnants of the Aava
tribes of the mountain valleys spin coarse cords of bark or of



cotton, and of them weave their hammocks, or make blankets
with looms that arve little more than simple frames of e,
Sometimes these looms are hut twa posts planted firmly in the
blackened earth that is the on Iv Aoor of the leaf-thatched hame
of the weaver. and having two poles lashed horizantally across
these uprights.  The warp is wound, one continunus thread,
around and reund, over the upper and under the lower pole
until the warp is as wide s the fabric is to he,

Instead of a harness. a thin stick is vsed to separate the
threads of the warp. and the thread of the woof or filling s
thrust across the web by a shuttle that i< often little more than a
long, smooth stick. clelt at one end to hald the end of the ﬁ”in_g',

Simpler =till seems
to have been the loom of
the Aztec ancd the Mava
mother who tauzht her
davghter to weave,  As
the illustration,  copied

frem a picture story of

the time, shows vs, the
irl was then fourteen vears old, and as a reward for well do-
ing at her task was allowed twao full tortillas or cakes of corn,

The weaving of the Navajo and other Indians of the South-
west has no douht heen affected somewhat by the influence of
their Spanish-Mexican neighbars, bt it is still remarkable for
its strange and striking, if not barbaric beauty, Soch work
has been highly prized by generations that are gone, but prob-
ahly never brought sa high prices as are paid now by those who
appreciate art in forms unlike those which are conventionally
regarded as correct, therefore beantiful.

Adl this spinning and weaving can be called purely native
American. Tt was at least pre-historic American art.  But the
Pilgrims and others wheo settled on the Atlantic shore north of
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the Gulf brought the Grest spinning wheels the New Waorld ever
saw, and with these come skill to spin line linen and wool, and
to weave honest cloth and heautitul naperv.  In those davs
every farmhouse, aml many another home, held its spinning
wheel, Tut not every pioneer mother owned her own loom.
Alany o good spinner was content to trust the weaving ol her
woolen varn, her tow thread. and even her finest flaxen fibers
to her neichbor who possessed a ool loom with which to show
her prowd skill,

Such pride. awd that spirvit of eager industry which was born
of limitless opportunity to doe, ureed men here to the invention
and use of better devices for spinning, and hetter looms. Strange
and  heautiful fabrics were hrourht from the very ends of the
earth. even from Dndia and Cathay 3 at least from the land of the
Turk ar other pagan, and more often from the Netherlands and
from France and England to sladden the heart and nourish the
vanity of those having pelts, or tohacco, or grain to barter for
such fineries: und to stiv the covy of those many others who had
none of those native goods to spare. therefore coulid ot well
have the velvets mul the laces their hearts desived.

MNateally it eame from such longings that the MAmerican
textile industry has been created and its mills equipped with in-
menions devices, often originating  with American inventors
whose ideas are copied in every civilized country of the warld,
Some of our looms are weaving silken ribbons so delicate that
they could go through the eve ol o needle, while others weave
doormats inches thick @ seme weave lapes o mere fraction of a
barlevcorn in width, while others make rugs wilde enough to
cover floor of cottage parlor or mansion hall.  Some weave
veilings =o light that a hreath might blow them away, even
while other loams are making canvas strong enongh to hold

the hurricone until it rears aut the leart of the stont ship.
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The early history of the textile industry thus interestingly

talid has been chosen as a fitting introduction to our own his-
torical recard.  Mp. Perry hus made lis investigations  and

selected his illustrations frr this "I_}E"\..Ilil woth .



The i}:'ilniri‘.'q' methods of weay-
ing are fairly illustrated by the ver-
tical frame, in which the weft is
introduced by o hamd shuttle. as

clearly shown,

The Hindoo weaver uses 4 similarly

primitive principle at
the present dav.  Persian and Turkish rigs are woven with up-

tight warps, the weft being inserted {0 small tufts by hanel,
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The nexe sllustration,
shiovws a0 Flemish weay-
er of the middle ages,
RIETT) I'|'|:|||;|'||,:|:|I,i||'_: th
shottle by hand, and the

harnesses by foot  tread-

les, There ic no record
to show just when the
warps were first led sep.
aratelvy through  heddle
eves  and  reciprocated
with I'|'|l.'|,|'.:||'|:|._':|| devices.

The next notahle
mechanical change was

4

due to the invention of

the fiv =huttle by Tohno
Kav, in 1733, At this

time, in weaving broad cloth, it was necessary to have two

weavers at least. one at each end of the lav (o throw the shuot-
tle te the other. By Kov's invention, one of the two men was
dispensed with, and even on narrow weaving o weaver could
produce at least twice as much cloth per day.

By 1750, the Ay shuttle was in very general use in England.
In 1760, the drop-hox was invented by Robert Kav, son of Tohn.

In 1735, Dr. Cartwright tock out his celebrated patent on the

power loom, which had a =low introduction., for as late as ].._"\-l'l_‘1
there were but zjo0 power looms in all Great Britain,  The pos-
sibilities of power weaving, however, were well appreciated.
and Francis C, Lowell, who saw the loom in Englund. returned
to America and suceessfully produced a practical machine with
ckson and Paul Moodv.,  This

was witnessed in operation during 1314, and the Waltham Co.

the assistance of Patrick Js

was incorporated on the strength of its showing,
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LOOM AS UsSED BEFORE KAY.

EARLY FLY SHUTTLE LOOM.

William (il
bronght patterns of the
crank  driven  power
oo to this country,
and looms were con-
strnebesd '|l_'. him  andd
--]u-r:m-cl at '|._'.:|I.|||*--
ville in 1315.  The
manufacture  of these
lewsmmis wits continued
b Thavid Wilkinson,
The original patterns
W e =11 |a_-'|'-[:|l,i-|||--|_1

setrt out of Encland in

sl pieces, and shipped here by oway of France, as ssmall

metal waore,” regquiring much of potience amd perseverance o

reconstruct the pavts from the !Ii\.':'l.'-‘.
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The price of cloth manofactured at Waltham i 1516 was
30 cents o vard, the |_'ll'i\.'L' of the saome cloth heine reduced to
O =2 cents a vard about 1543, The early mills at Lowell were
orgunized by those interested in the Waltham Corporation. The
carly interest excited by these Waltham looms, cove vise to the in-
vention of the Arst practical self-acting l:|.'I'|1||||._' :‘.l_\ Lt ]:I|'.;|||\_ T4
1506, This invention., when l‘:-L'I'Fua,‘1l;||, bl the capacity of
the 1-']:IL'TH|.i"|'i.' ]1_1. allow ilh:_;' o woestver to ternd b Tesonnas pnstenal of
one, on plain goods.  Before the self-neting temple, the weaver
hael to intermittently move forward the clomps which kept
the cluth stretched at the selvage.  The temple husiness thus
originated has remained with the descendants of Tra Draper
to this dav. our Draper Company furnishing practically all of

the loom tr:]nplw- l|--;'|| :||‘| rls-; [,.l'lll[{'ll Soites ar the ]‘;-|'|_'=1_'|'|_[ r:|l'|'||.;.

The central shop shows where temples were regulacly muan-
ufactured in Hepedale after acquiring an interest in the recipro-
cating temple of Elihu and Warren W, Dutcher. The small
building at the right wus the carly foundry for the Hopedale
industries.  The pond o front is nesy covered by Draper Coms-

pany buildings,
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SIDE ILLUSTRATION OF THE ROBERTS LOOM.
A Twpical English Product as Marketed About 1530,

Although by 1830 power looms were widely used, they had
ni filling stop-motion, requiring active oversizht of the weaver
to note when the filling broke or ran out.  They had no auto-
matic let-off mations and the take-ups were not of a positive
character, the whole machine being therefore ill adapted to pro-
duce even goods without continual adjustment by the operative

O OVerseer.



Power looms were built at Taunton by William Aason, as
early as 1520, None of the other carlier builders have continued
in the trade. Many mills of the carly period built their own
'|1:|:i|.'|‘.|i11|.']':k' in small ‘-|'|ui>\. connected  with the establishments.
The earlv progress of the art of weaving 15 nowhere hetter illus-
trated than in the work of Clinton G, Gilvov, published in 1844,
It 1= 21:1!'|'||_‘.' safe to trust the carly |:|i*-tlll'_-. there -||.'|'|i-.'r|.'i|.. s
Gilroy was something of o humorist; but it is evident from bis
clear description of muchinery then i use, that at this time there
existed power looms capable of producing all sorts of intricate
patterns, together with carpet looms, embroidery machines, etc.

William Crompton, of Taunton,  invented a pattern surface
fancy loom in 1837, George Urompton made important inven-
tioms in this fiehd and continued development in this line has
been eHected in the Crompton and Koowles works, of Worces-
ter.

The Japanese weaver with hand shuttle shows a method

still in use in spite of modern improvements,



Ater the adaptation of the weft fork. autematic let-off mo-
tions aml |_'|:||':||||_'| shuttle-motions. which swere all .;|,|_||_||'i|_'|2 hetore
ra0, the plain loom remined |||':||_'Ii|_"'||_x stalionary and unkim-
'|‘.l|'l.-'kl.'|: up to the date of the \.I.II'||'|I"I|I Hveniioens. Mutomatic
l.'|'|.I|I'_':-.' of Ili||il'.'_;' wis no new iden in the are, an il||'=..'|'l'l|.!'| havino
heen  made '|l_'.' _i--l;n Patterson Beid and "I.ill.ll'lll.'l-\-Lrl_IIIIE"'\-III!. e
carly as 1534, with continuous other attempted solutions of- the
problem by various foreign and domestic inventors during the
interivn,  The possibilitics of automatic weaving, as now thor-
cughly estaldished, ave well dllustrated by comparison with the

prodduct per operative ot intermediate stages in the history of the

entive art. It is possibile that the crudest looms of pre-historic
time required one minute to lav each pick, considering that ne
larnesses were usel to separate the warp sheds, We have
TeisoI b SO MR that the hand loom belfore N;|_1 |1|'||1|_1||_'|_--.i. it
the rate of about 20 picks per minute. doubling to o picks alter
the introduction of the fy shuttle, With improved construction
andd possibly wreater skille the praduct of hoand looms has heen

increased wntil a specd of Go picks per minate Tas been averiged
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in recent times.  The early power looms probably started abon
too- picks per minute, gradually increasing Gl by 1850, in
America, print looms were running at o speed of 130 picks pel
minute, with aperatives tending four Joomes. Iltl-'\-\.'\-i]:ll_\. [|||_'_\. v
even faster in England, hut the operatives there only tended

taver leromas, '].l'ull.'l_\.'. ]::I::-_-:']ihh l||]1_'|':|[:|'| es run tond looms each, at

speeds of 220 picks per minute, and American weavers from 6
b to on plain goods, at speeds for aarraw Looms of from g b
2o picks. With the Northrop looms, it is casily possible for
weiver oo run 2 looms on osimilar o ooeeds, showing that
the improvements represented in the Northrop leom oive muoch
more advantage, as measured by product per aperative, than all
the other loom inventions of history put together.

There are four primary inventions. which in turn have
doubled, or more than doubled, the product per weaver—the
fiv shuttle, the self-acting temple, the weft fork and the filling-
changer, There arve several claimants for the weft Fork, Ta

two of the four are clearly American in origin.

SThe Northrop=Ihaper loom Baz ol wany testzs amd oneole maeey
record=. We will now chreoniele one thar, in romance, surpaszes the
Ll o thiz wmake ot Toeapan millz, Wellford, 5000 which wan nearly
24 hours withoot stopping @ secomd @

—Young couple engaged—azainst wishes father—lhurrisd consalti-
tion—wedding party zathered in the dynmos-rosin—retarned—the bride
finding: all her Northrop locmsz mnning along as merrily as ever”
—[ Textile Krvelsior,

w4 few nights sro the night watchoan of the will tolil of secing
strange sights and hearing gueer nolzea doaring the small hours of the
worning.  He is a sober wan of middle age and in perfect bealth, so it
was hard to find reazon for not believing hia scory.

He says that shortly after midoight he heard a noeise in o venote
eorner of the mill like the ranning of weaving losms.  He went thern:
amd found six s running wt full speed without any apparent motive
power and cloth was being worven without any guidance.”—[ From Jis-
gurtedy o the New Tork Warid, Nov. 17, 1000,




END VIEW OF A MODEL LOOML

Not now built.  This was the loom sent out on the Cueen
Citv, Tucapau, and other carly orders.  We buill this model with
right and left hoppers, not having then adopted our one-hand
Ty constriction.

Steel Harness, Saw-tooth Gearing, Shepard Let-off, BMason
Take-up, Movable Bolbin-chute and other details as originally

presented.
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HISTORY OF THE NORTHROP LOOM.

In orvder to avoid the usually inevitable misstatements made
vears afterward concerning the early conception and introduce
tion of Important inventions, we will briefly record the pertinent
facts concerning the early history of the Northrop loom.

On July 26, 1388, A, William F. Draper, Jr., then
member of our frm of George Divaper & Sons, heard of a loom
mvention in Providence, and saw the inventors and their device,
which was an automatic shuttle-changer.  He reported at home
that the general idea was interesting, but the device not

practical, in lus opinien,  We then had an exhaustive  in-

vestigation of  the patent situation made through  competent
counsel.  The report seemed to show that there was little
novelty in this special application of the idea, but the Grm had
become sufficiently interested to risk a further trial of the general
principle, and on December roth voted a sum of $ro0o0 for
experiments, and started an inventor, Mr. Aloneo 12, Rhoades,
on the task of devising a practical shuttle-changing loom,  That
d an
operative loom ready to be started, with warp and filling, by

AMr. Rhoades lost no time s proved by the fuct that he hs

February z28th of 183g.  This loom, after being reconstructed
with new patterns during the next few months, though not
changed in principle. 1an with geod success,  Some twelve
vears later, for purposes of patent litigation, it was started up
amel run for days under the eve of a patent expert, accomplish-
ing its purpose so owell as to deaw forth bis ungualified ap-
proval.

Leaving the Rhoades loom at this stage, it is necessary to
vetrace our history to the year 1557, when 3r. James H. North-

rap was born in Keighley, England, on JMay Sth of that year.
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Afrer becoming an expert mechame and factory foreman in his
own country, Mr, Northrop came to this side in May, 1551,
soom drifting to Hopedale, where he became emploved as an
expert on metal patterns,  His invention of the Northrop Spooler
Guide brought him to the notice of his emplovers, and he was
selected by them to work out the idea of an automatic knot-tver
for spoolers.  Although showing great ingenuity, the devices as
devised did not appear commercially practical, and the inventor
hecame sufficiently discouraged to abandoen the shop and devote
his time to farming.  Not finding this occupation congenial, he
applied for emplovment some vears later, in the fall of 1855, but
the only opening then present was a job as mechanic at $z2 per
day.  In Febrsary, Northrop, who had noted the progress of the
Rhoades idea, spoke to Mr. George Otis Draper, who had just
entered the firm, stating that if given a chance he could put o
shuttle changer on a loom in one week's time, that could be
made in quantities for a cost of $r each.  On March s5th,
Mr. Diraper drove to his farm and saw o rough wooden
model of his idea, which was set up in his hen house, At

Mr. Dmaper’s recommendation, the firm ordered another loom

for experiments, and after its arvival My, Northrop was started
on April Sth to work out his scheme. By Moy 2eth he had
concluded that his first 1dea was not pt:l,ctia_'u], and |_'_|;|;1.'[|'|.§_I|r nean-
while thought out o new plan, he asked for an extension of time
until the feurth of July in which to perfect it.  On July 5th, the
completed loom was munning at speed, and as it seemed to in-
volve more advantages than the Rhoades pattern, the weaver was
taken off of the Rhoades loom and transferred to the Northrop,
O October 24th a loom with new construction. from revised
patterns, was running at the Seacounet Mill in Fall River, and
maore looms of the same kind were started up there at intervals,
Mr. Northrop had, however, meanwhile thought oot his idea of
changing lilling in the shattle, same of the parts of such a mech-
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anism taking shape as early as October, The development at
our works continued so favorably that by April of (500 several
flling-changing leoms were started o the same Scacounct Mill,
the shuttle-changing looms having been changed back to com-
mon looms, in view of the additional advantages of the filling-
changinge pattern,

Anticipating the great importance of the new inventions
amd the inevitable attempt at competition by shuttle-changing
devices, we made an early and exhauvstive investization, both in
this country and in Europe, to determine just what had been ac-
complished by all the inventors of record who had formerly tried
to solve the problem of automatic weaving, It was found that
many of the patents mercely illustrated ideas worked out on
paper, but never applied to looms, for they were absolutely
moperative as shown,  Of the actual attempts, all had been
complete failures,  One of the inventors prominently connected
with the art died in o poorhouse, and others lost material funds.
In a recent low-smt, althousrh 1t was asserted by ounr opponents
that some of these looms were practical, they (id not pre-
sent one particle of verbal, written, or printed
evidence to show that any of these experimental
looms had ever been witnessed in operation.

Our early experiments showed us clearly that it would not
I menerally feasible to apply our attachments to looms as then
constrmcted, since the ordinary plain looms werg not uniform in
size, shape, or fitting.  We thercfore began the design of o com-
plete new loom and prepared for its manufacture.  Several years
ab delay now intervened by reason of the necessity for perfecting
the inventions and avranging for detail of manufacture. also
since it was found advisable to incorporate o warp stop-motion
with the Blling-changer,  Although patents had disclosed warp
stop-motion  mechanism for over 100 yvears, there were no

known practical operating devices which could e adopted, so
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ocur inventors had to start afresh and design the necessary mech-
anism. We were not inclined to put the labor and expense of
testing the early mechanisms on the cotton mills themselves, so
equipped a complete weave room of 5o looms and ran it continu-
ously for many months,  In June, 1804, we began the taking of
orders, and early in ‘g5 complete Northrop looms were started
in our customers” mills,  During the summer of "5, looms were
exhibited in London by General Draper, and in October, ‘g3,
looms were alse exhibited at the Atlanta Exposition.  Orders
for several thousand lecms had been taken, based entirely on the
showing of our own weave room, and during this year looms were
started by the Queen City Cotton Mill, the Pacific, the Merrimac,
the Grosvenor Dale, the Social Company, the Tucapau, the
Lawrence Company, the Cocheco Company, Pelzer Mfg. Co.,
ete. It is interesting to note that every one of these early
mills has since given us large repeat orders. The
country was slowly recovering from the panic of g3, and mills
were havdly i a0 condition to spend large outlay for new ma-
chinery, but the demands of the trade forced us into great en-
largement of plant and facilities,

During 1896, an important test of our looms was made in
Russia, where a complete set was run for many months with
perfect satisfaction, so far as the mechanical performance of the
leoms themselves was concerned. A curious appreciation of
the ingenuity of our mechanism was shown by the fact that the
help could not wnderstand how merve mechanism could produoce
such muarvelous results, and they would not touch the machines
until o pricst had looked them over and sprinkled holy water
upon them.  Duoring this vear. an important and expensive in-
wvestigution of our potents was made by large prospective cus-
tomers, who later gave us large orders, being thoroughly satis-
fied that we were strongly protected by our patent cloims,  In

1807, important licenses were given several foreign manufac-
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turers.  During the vear, the Amoskeng Company made a con-
tract with ns for warp stop-motions for some 12,000 loems,  In
1803, a new plant was built at Valleyticld, Canada, to supply
Northrop looms to Canadian customers.

The wide interest caused by the introduction of our epoch-
making invention naturally started others to considering the pos-
sibility of competition.  The Hunt losm had been brought on
from California, the Emery vertical loom hud been advertised to
the trade, and the Crompton Loom Works had brought out a
shuttle-changer.  In 13gg. shuttle-changing looms were sent out
from Readville. The Brvan inventions were being exploited in the
South, and the Perham loom was being shown ot Lowell.  The
electrical filling-changing fecler of Mulcolm G, Chase was also
exciting more or less interest. The Hunl loom had an erratic
and wnimportant career.  The TEmery vertical loom hardly mer-
ited the enthusiazm of it prometers.  The Crompton loam was
withdrawn from the market.  The Bryan leom never reached a
market, the Perham losm quickly demised, although o large
plant was bought and equipped o meet the expected demand,
The Chase invention was acquired by ourselves, leaving the Har-
riman loom as the only surviver of this special ageregation at the
present day.

In goo, we were visited by a delegation of Japanese manu-

facturers, whe left large orders with vs.  During this vear, we

started suit against the American Loom Company, then intro-

ducing the Harriman inventions.  Our looms were shown at the

Paris Exposition by several of our Forcign licensees.  We had
been making large additions to our plant to take care of the in-
creased demand ; in fact, we had entfrely changed our manufac-
turing facilities, By 1gor we were employing more hands than
had ever worked in an American Cotton Machinery shop and
were occupying more Hoor space than any other similar concern.
We were then shipping looms at the rate of 2000 per month,
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Diring 1gor, we accluij'mi important ownership i a ]iirg_c
range of patents then owned by Messrs. Baker and Kip and
Coldwell and Gildard, giving us the exclusive rights for use of
all the Baker and Kip patents, except those particularly relating
to warp stap=motions, and giving us exclusive rights for use of
the Coldwell and Gildard inventions on mechanical warp stop-
motions.  We were at this time bringing oot our large hopper,
which has since proved to be a notable improvement, allowing a
much larger reserve supply of bobbins,  During this year, suit
was entered against us by Henry M. Hewes, on a shuttle
patent of J. H. Nason, Hewes assuming that the shuttle used
with our looms infringed the hand-threading Nason patent.  In
the final trial and decision, we were held not to infringe. At
this period, the Lewiston Loom Woarks were advertising to
equip their looms with the Harriman attachments.  Many Eng-
lish shuttle-changing inventions were being exploited in that ter-
ritory.  The Thissell shuttle-changing losm was being exhibited
at Lowell.

During 1goz, the British Northrop Loom Co. was organ-
ized.  Dhuring this vear, we took our largest order, namely; that
of the Grosvenor Dale Company, which thus definitely decided
to equip all its plants with Northrop looms.  In view of the

fine character of the goods, and the reputation of the Cx

pany, this sale had great significance.  On July 1st, 1602, cur
unfilled orders for complete Northrop looms, fizured :I.:‘;SG,
Delegations of foreign  business men, operatives, and labor
unions, were visiting this country, to investigate the claimed ad-
vantages of the Northrop loom,  We were forced to again make
large additions, incrensing our foundry alone to cover six acres
of ground.

Draring 1903, there was considerable comment on the
trials of long bobhins and warp stop-motions on conmmon loomns,

in the attempt to make the common loom compete more success-
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tully with the automatic.  The help made stubhorn protest
against the change, and in looking hack from the present period,
it is seen that the results finally accomplished hardly warrant the
early excitement.  The warp stop-motions could not lessen the
warp breakage and the long bobbins caused more stops through
broken filling., Certain mills did discover that good weavers
hadl not reached their limit with eight looms but in tryving to force
the average weaver o greater exertion t]'ll:"_'\.' aroused an antago-
nism that was in part responsible for the most noted strike in
cotton mill annals,

In the next few vears, the introduction of our Jooms steadily
continued.  We took up the manufacture of hobbins, enlarging
cur works again te include a complete bobbin-making estab-
lishment.  Fresh supplies of capital and persistent intraduction,
brought about the sale of certain lots of  shuttle-changing
leoms during 19065 the introducers having again taken up the
old shuttle-changing principle after a brief trial with removable
filling-cases.  We were by this time giving morve attention to
broadening the ficld of the Naorthrop devices, successfully using
the Northrop looms on certain grades of woolen and worsted
gooads. We had already met with great success in the broad
loam field, were selling many dobby looms and proving that our
loom could be successfully used with jacquard motions,  We
were also entering the fine goods ficld with marked success, and
alse  proving that our loom was perfectly adapted for cop
filling. Owr foreizn licensees continued to increase the use of
the Northrop loom abroacd, the British Company especially
making interesting progress, At the tiwe of wiiting, the North-
rop loom principles are more firmly established than ever, and

more generally recognized.  There is no question teday in the

minds of unprejudiced men, but that automatic looms are going
e continuously and persistently displace the common loom.
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THE NORTHROP INNOVATIONS.

The Northrop loom, as known to the trade, is distinctive
in heing the first commercial loom to ever supply Glling automat-
ically; the first loom to automatically supply a bobbin or cop-
skewer to a shuttle aml antoematically thread the same, either
commercially or experimentally ; the firat loam o ever incm']n- -
ate a practical warp stop-motion for general weaving applica-
tion and the first loom to autematically supply itself with filling
before exhaustion of the running supply,  As a whole, it is
also distinet in the trade as being the first to do away with the
old right and left hand svstem, the first to generally adopt the
high-roll take-up, and the first of American manofacture to
have a machined frome, For the benehit of those whe have not
seen the mechanism, we reproduce an illustration showing a sec-
tion of cur earlivst commercial tvpe, 10 which the transter of a
bolibin to the shuttle from a circular hopper, is fairly well illus-
trated.  The empty babbin is seen descending on a chute into a
bobbin receptacle.  The details of the mechanism now used are
entively different, but the fundamental principle of detecting the
absepce of filling by a Glling fork, and thus causing a forward
motion of the lay to rock a transferver, o pusher, forcing the
lowermaost hohbin from the hopper inte the shuttle, where it is
retained by springs which grip the rings on the base of the lab-
bin, :"il]'llll.li.ll'li.'(.l'll.‘-l;'-' 1|.i.‘-|_]|:||."i_|'ig’ the empty habibin, is 1:'||_';g|_"|_1.'
illust

leading to the hopper itselt.  As the shuttle is picked, this thread

ited. The thread fram the end of the babbin 1s seen

is automatically led into its seli-threading eve.  Although the
cut shows the hopper on the left side of the loom, our present
lowms are all made with the hopper on the right hand side,
except when we change over old looms of other make, in

"-'i-l'l.tch Lilse .Ifll.lt!'l'l'l.'l I1|| |:III|_I|:I{"'1"\- B I [
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Chur warp stop=motions are all mechanical, depending upon
the support of a thin steel drop-wire, or heddle, by an unbroken
thread.  If the thread breaks, the drop-wirve, or heddle, drops 2
predetermined distance into the path of a moving detecting ap-
paratus, the stoppage of which causes the stopping of the loom.
Char lnoms for perfect cloth utilize a **feeler”™ mechanism, which
introcluces a detector within the shuttle, to determine when the
filling is nearly exhausted, to then caunse operation of the trans.
ferrer to supply new filling before an empty, or partly empty
shed can be left in the cloth.

The filling-changer, of itself, simply allows the weaver to
let the loom run without replenishment of filling for much longer
intervals; also lessening the number of hand operations neces-
saty. By reducing the necessity of both oversight and labor, the
weaver can take care of more looms. The warp stop-motion is
necessary in order to protect the product from warp runs while
the weaver is thus limited in chance for aversight, the combina-
tion of the twao devices greatly increasing the possible product
per aoperative.

To appreciate the great saving introduced by the filling-
changer, it may be well to note the operations gone through by a
weaver on o plain loom, when the filling is exhausted. They
follow in the sequence now recorded, the weaver performing
the followinge functions :

1. Releases the shipper hrake.

z.  Pushes the lay hack.

Withdraws the shuattle.

Futs the reserve shuttle in the shuttle box on the lav.

LI T I

Pulls the shipper handle to start the loom.

. Rubs the cloth Lelow the hreast heam to prevent a thin
place, if light goods are beine woven.

7o Plcks up the discarded shuttle again.
Ao Pulls the shuttle spindle out on an angle.
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9. Hemoves the empty bobhin or cop tube,

10, Puts in a new bobbin or cop.

11, Pulls off a sufficient length of filling.

tz. mmaps the shuttle spindle back into place.

3. Holds the filling over the shuttle eve entrance,

14, Sucks the filling through the eve,

15.  Places the shottle in its holder, where it remains until
needed.

Now, this series of performances must be gone through with
every time the filling is exhausted. On one loom, the
I‘I“i!'lg may run from one minute to twenty minutes, according
L the size of the varn and the amount of varn in the shuttle.
The average time is perhaps six minutes, especially if we count
the number of times that the weaver must come to the loom to
start it up when the filling breaks. With a loom having an
average of six minutes between such stops, the weaver must
come to the losm once every sixo minutes, I ronning eight looms,
he would have such a duty oftener than once a minute,  With
the Northrop loom, on the contrary, the weaver can fill o hop-
per containing 25 bobbins, which, with the same average of
running time, would last two hours and a half, without requir-
ing attendance, A co-operating feature of great advantage with
the Northrop loom is the fact that the weaver can fill the hoppers
at convenient intervals, rather than be forced to come to the
looms with irvitating regularity.

Referving to the associate attachment, the Warp Stop-Mo-
tion, it is, of course, well known that the warp threads will break
in weaving.  On a common loom, the bhroken thread will not be
rajsed by its heddle, and thereby leaves an open space in the
cloth, more or less visible to the eye, according to the character
of the goods woven. Very often the broken end gets tangled
arcund adjacent threads between the harness anid the reed. hold-

ing several of them either above or below the tip of the shuttle,
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which therefore causes a defect known technically as a *“float” or
“overshot.”  If the weaver does not notice the fault promptly,
the extru strain will break many of the warp threads, and in any
event, a pickoul is necessary.  In some mills, a weaver is forced
to stop all leoms under his charge while attending to a pickout.
It is not necessary to explain the trouble caused by these defects
to any weaving expert.  The temples must be pulled back, all
the filling threads that have been laid since the tangle com-
menced removed by a tedions combing operation, the warp beam
must he turned back, the tension of the cloth properly adjusted,
and the loom again set in motion.

We started with the assumption that the Northrop loom
would enable a weaver to produce o double product. We have
actual records of mills teday where weavers produce six times
their former common losm output, on certain distinct classes of
weaving, A triple product is by no means uncommon ; and we
state with positive conviction. that if there be any mill which
does not today get o doubled former praduct from the Northrop
loom. it is beeanse of conditions for which the loom
itself is in no way responsible. There are difficulties
invalved in the application of the Northrop principles to old
looms which make it necessary that most of the old looms shall
be replaced.  We buy thowsands of good common loosms, which
are exchanged for Northrop looms, and melt them over into
Northrop loom parts, Tt is no slight task to practically replace
the entire equipment of the most important manufacturing de-
partment of one of the greatest world industeies, It cannot e
dome in one decade, it cannot be done in one century,  The
power loom itself was introduced over one hundred vears ago
ane vet there are lavge countries which still make most of their
cloth on hand looms: in fact, it s [ weibile that more than one-
half the people of this earth 1||.'|"|1_'I'||| on land wenving for the

majority of the cloth that they use.
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The vatural growth of the cotton weaving industry of the
United States, requires over 20,000 new looms, per  year,
without counting the new looms alse necessary to replace worn-
out machinery.  Chur product has averaged aver 15,000 Jooms a
year for several vears, and a considerable fraction of this output
replaces old machinery. To replace the entive amount of com-
mon looms that are weaving goods suitable for auto

atic appli-
cations, and also supply the yearly demand for similar looms,
would require an output far beyond our present facilities.

There are goomd reasons why the introduction should be
gradual. The profits made by use of improvements are only
possible while there 1= a comparison in price of production be-
tween the users of the improvements and those who do not nse
them. We wish to give our early customers a sufficient profit
from their machinery, and we also wish to give present pur-
chasers proper profit. They will be assured of profit just so
long as any considerable element continues to use more expen-

sive methods of manutacture.,

“Phe wide interest in automatic weaving which is now developing
in Engrlawl brings: forth very intereeting newspaper disenssions.  Our
proliey of breaking up decond-Tawl ooms replaced by the Northrop, for
imstanee, calls Torth the following comnment :

s8n what is done by one bz fem whoe make antomatic looms, when
it gets an ordery It takes the ordinary looms, which way De guite ae
good, a& part payent Tor the new. It doesn’t use theny. 10 jnst smashes
them inte nselessness, That iz, on the face of it, the throwing away of
thonsands of ponmds, It is o thing, T faney, no Eoglishman would have
the courage to do, Bt lool at the longsightedness ; it s peiting ot of
the market a huge guantity of loons, amd so, partially by indocement
partially by esmgnlzion, foreing on the time when all msomfacturers
will take to automatic owelinery, snd then will be the tae when the
hnge harvest will b reaped, "—[ Cotton Chats, T, 03,
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e man who came ander iy personal ohservation was workin
27 looms. He was producing s print cloth, 28 inches wide, G0x04 #nida
per ineh, 20%: warp and 37's weft.,  The average for the whole mill was
abont 19 looms per weaver, 1= it poszible for owr manufacturers to
compets with this " —[ Endisl coperls report on cisit & Americe, e
.ﬂ'.".u:'_r.l'.l'.-.fr e, Clefedier, 1902,

SThe cloth i% s pear pecfect az can be,  Weavers run, or attend,
From 16 to 28 Northeop looms, and do not work any havder than I have
e them dooon elght connmen looms, and pretty near all the wenvers
here are what wonld be called new weavers: that is, having only from
two to three vears” experlence: and, in faet, the majority of them
learned heve—[ Cunteifater fo Wade's Filie el Foleriv,

SThe Novthrog looms at this mill ave mnning on 605 warp and 70s
tor 502 filling, 1 have never seen looms run any better, on coarse mom-
ber= even, tham these are muning : in fact [ do not =ee how any looms
el do better,  The weavers run 16 looms each and did not seem to
have anything to do.  The overseer called my attention to his loom fix-
ers on these lnems sitting down by their bench sleeping, which he said
wis no unusaal slght.  He says he gets ol of 95 per cent, prodoct,”—
[ Ertvart fron Eepert®a Fepoet, June 20, 1008,

S — sihil the only fanlt he con find with the Northrop
leoinis tondiy 12 that they vze too maeh filling,  Sinee he came here e
has had to pot two extra spinning fromes on o spinning Alling Tor
these looms, and now he has ozt pat oo the third,™

(In another mill s, A E.— L ke averzier of weaving, says they
are wetting 1 per cent. product from the Northrop lommns, 26 Lo oo
'1-'-;;:'3\'13', 163 pieks per minnte."—[ Ecteoct from brperts Repopt, Tee, 12,

¥

SThe work at this mill s reoning very nicely indeed.  They now
hawve some weavers ranuing 30 leoms ench, amd with all their Teoms
running—1202 1 understand—they bave only 50 weavers ab the present
time, and expect (o gpread the weavers further the coming week. —
[ Feome Bopwead's Kot of e, 16, 1004,
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FThe weavers ave UL ronning 260 looms cael here, But it is Taedly
coongh for them. There was leas than 5 per vent, of thiee Losonns stopqed,
andd the overseer thought I beed ooodde wopristaloe inoconnt, as e sail Lie
wis weaving 93 per cent. right along, " —[ Feom Kogseret's Bejeet of Meepeh
26, 1904,

Sa0m their pring looms, the weavers are renning feoim 16 to 23 oo,
Most of the weavers, however, are minning 30, 24, anl 26, They pay
for weaving 6 cents per ent of 52 vopla e[ Fion Evuet’s Rowri,
of Apri? 16, 190,

Sln Moo 1 omill 1 sww one room withe 216 looans in it being run by six
weavers.,  Thess weavers run 36 loons ench, eotton harness and dowhle-
thread stop-motion.  The gomls are 80x88 20 warp 33 flling,  Foar
boys fill the batteries for this rosm. and they are getting as mnch prod-
uct as when the weavers ran 24 looins e d filled their own bat-
teries. The overseer says he expects to get a larger product than before,
The weavers like thiz arrangement hetter than the former one.  The
overseel told e that the weavers tell him that filling the batteries is
mare than half of cheir work."—[ Evpert’s Repuert, cped, 1004,

“Phey have an average of ahont 18 looms to the weaver, and are

making prints GixA0, paying 6 1=l cents a ear for G4 yards,™—[ P
Expert's Report of My 7, 1904,

soi'alled at the————Mills: found them excesdingly pleased with
the Northrop looms,  They are getting an average of hetween 26 and
27 wards per day, which is more than two yards more than they get
from their comunon leoms.  Ther are weaving 78x80 goods, 407 wide,
6% yards, and pay 20 cents o eut against 42 centa, The weavers are run-
ning 20 looms: there are two fixers on 204 looms, ol the only extra
help in the room s two bovs for cleaning and oiling.”—]Swlesuven s
Trepoed, Ot 10, 1903,



48

Their weaving i= moning extremely well, amd they have on 1182
looms, which they have been running an average of about 19 1-2 leoms
per weaver, and Mr.————i& sure they will he able to bring it down
to an average of 22 loome to the weaver thronghont,”"—[ Rges’s Rejport
af Nov. 14, 1903,

el Novthrop looms were all runming very well: the weavers
run 15 prints each, amd on the wider looms 16 ench ;s the figers run 115
loomns ek —[ Eeteact frone Evpeet’s Neport, o 3. 1804,

1 have mever seen the loom ran as steadily as they are today.
Mr.— . overaeer of weaving. tells me that he is getting 92 per
cent. product vight aleng, amd has a large namber of looms on 10
warp atd 120s fillin The weavers rmun 16 loomsa each, and about every
wieaver hng two leoms oub of the 16 mnning with two shuteles, cotton
warp and gilk filling, very light goods which ther are making on the
Northrop loom becanse they wet better goods than ther can on the
CAncther miake of loom. |—[ Sdesieean™s Bopart in Jane, THI5,

I Lol ome il i thee Sonelewlieh el 5 weavers, with 40 Northrop
peing looms each, getting rerage of over 0 per cent. without help
fromn filllmg boy=: b faet, the searcity of small help in the South bz
prictically elimbnted the oze of chililren to aszist in filling hoppers.
A amother mill theve wers 16 weavers munning 30 Novehirop Looins each,
an shectings, withont a=zsi=tanee, getting an e of W per cent. : in
Lty the H-loom weavers averaged o bigher pereentage of product than
oz with 24 cr 30 boome=, AEather sl they averpzed 22 print lommns
G the wenver thromgh the whale mill, which hns o very large sgnip-
ment, amd they wer 100 per cent. prodaction, sinee fhe looms mm over
time sutficient to eameel thee scetus] Toss made doaring the segnlar 11 lonrs.
These are wonderful showings for g machine i only 11 vears of in-
troadmctivn, which startel withe o basis of 16 loosms to the weaver,™
—[Cotten Chats, e, 00,
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PRICES AND PROFITS.

The price demanded for a new machine should bear a per-
tinent relation to the profits to be derived from its wse. The
machine itself may be absolutely efhcient, accomplishing all
that its promoters claim, amd vet demand a price prohibitive by
reason of the capital required. On the other hand, a new
machine may be sold =0 cheaply as to give little encouragement
to the builders to continue its improvement, through the only
possible channels; namelyv, expensive experiment.  Contrary to
a popular fallacy, inventors rarely devote their time and energy
entirely for the good of the world at large.  Those who develop
anel Iotredduce the inventions are certainly not so impractically
altruistic,  There is no reason why the customer should not pay
a proper price for volue received: and yet, in the general intro-
duction of inventions, it is necessary to give the customer the
lion's share of profit, in order to secure hus approbation.  The
value of our spindle improvements to the world at large has
recently been estimated at two hundred and fifty million dollars ;
andl yet the return in price paid for the actual spindles them-
selves, sold within the period referred to, would be under
twenty-five million dollars, which pavment must cover the cost
of the spindles themselves, the cost of the patents, the cost of
expensive litigation, and all the experiments, advertising, and
general expense connected with the industey.

The introduction of our spindles was comparatively easy
compared with the introduction of our loom, for the early price
of new spinning with high speed spindles was actoally less for a
wiven product than the slow running frames, while with our loom
the price is nearly three times the price of the competing leom,



MODEL.

Not now buile. This pattern was continually improved and
was our standard for prints and other light goods until 153, It
had a wider frame than the A maodel, longer shuttle boxes, new

take-up, Stearns rocker and One TTand construction.

B g 11 bt alonbst that the enormons sxpansion of the Ameri-
can cotton indastey dardng recent yenrs: has bien very lorgely owing to
the Northrop Tosnn, and the convietlon 8 stendily gaining gronmwld in this
conntry that culy by the general adoption of the Northrop loom ean
Ol eotton Erale b [ TE TR T TTENE PR T T ;'I:|r|r|||,|_-_r||_1_'.' gonnil Dasiz,"—
[ Letter from Lowdon corvespodend fo e Tudion Teetife owvaol, priietsd
Septerieler, 1O,
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so far as the amount of product is concerned.  There is always
a protest against higher prices, no matter what the advantages
may he,

Looking at the introducer’s side. it is evident that, having
but seventeen years of patent protection, several vears of which
are usually vsed up before actual sales are made, he muost make
enough out of this limited period to repay all of his expenditure
involved in perfecting, protecting and introducing his idea, as
well as a fair bonus to repay for the risk of attempting to im-
prove in the first place.  The profits must alse cover the expense
of hundreds of useless experiments, thousands of disused pat-
terns, possible litigation, extensive advertising, replacement by
improved parts, etc.

The average piece-price for goods woven on Northrop
losms is probably o little less than half the former weaving
rate.  To offset this pain we hove an increased cost of the
locm itself, with loss of interest on the extra investment money,
aml a very slight increase in repairs and fixing, although there
are mills which claim that their expenses in this line are actually
less with the Northrop loom.  Roughly figured, the gross
profit en the loom should run from $20 per vear per loom up-
ward, It varies with the scale of wages paid, and the number
of common leoms formerly tended,  The weaver that changes
from four common looms to twelve Norvthrop will show a
oreater gain than one who changes from eight to twenty, There
are many incidental advantages in the lessening of the number
of operatives required. When we take half the help
out of the main department of a mill we greatly
lessen the mumber of tenements necessary, lessen
the cost of bookkeeping and paying oif and less
personal attention is regunired from the super-
visors.

Car loom, being automatic in character, requires much less
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skill and training in the operative, for it is easy to learn to
run Northrop loomss in fact. green help become accomplished
weavers in a much shorter period than with common looms.
As the losm is automatic and therefore more responsible for er-
rors, there is less chance for trouble with the weavers over bad
work and fines. Some of these matters may seem small in

themselves, but they amount to considerable in the aggregate.

No labor-saving device attains its full efhiciency in the first
few vears of use,  Our later large hopper looms have certainly
enlarged the scope of the weaver, and continual improvement
will gradually reduce warp breakage and loom stops due to va-
rious other causes,

The problem of how to incrense carnings is often solved by
enlarging the plant, but less money applied to the improvement
of a present plant may sometimes give far greater returns with
much less inconvenience,  The change from commeon to North-
rop looms requires no addition to Qeor space,  As above noted,
it greatly decreases the number of operatives, and therefore
solves & most perplexing problem in localities where weavers
are scarce. If the old mills will not appreciate these facts
they must [ace the competition of the new mills, which
start with more modern equipment.  We are frank to say that
the hesitation of many of the alder mills has been distinctly dis-
appointing, for we should like to see them share in the benefits
of our new ideas on account of the friendship founded on long
and intimate associations,  Failing to induce them to take the
najority of our products, however, we mustin justice to ourselves
encourage the building pf new plants.  We should, if necessary,
place our looms, even if we had to boild and operate mills our-
selves in which they were used; for we are absolutely convinced
that the mills with our machinery can make profits in straight
competitive lines at prices which will drive the older, poorly

equipped mills, out of business. I there is demand enough to
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make a profit for all, the mills with our machinery
will make the greater part of it; 2l when there is no
profit at all for the older mill. the newer mills can at least keep
a balance on the rvight side of the ledger.

It iz not to be supposed that the introduction of a revolu-
tionary machine like the Northrop lnom is effected without diffi-
culty, annoyance and delay.  Those who use common looms and
have not immediate chance for replacing them ave naturally
anxious that their competitors should not adept advantagesus
improvements,  Those who sell common looms are averse to
acknowledge the merits of their competitors and the influence
of a large body of manufacturers with their salesmen and per-
sonal friends is of acknowledzed weight and importance.  There
is also a limited class wha have made unsuccessful experiments
with certain lines of weaving with the new devices and who are
not disposed to admit that the other mills can be more successful
than themselves.  All of these opposing elements together create
a certain almosphere of donbt and a disinclination to accept Ficts.

Some time ago we were permitted to see a record from the
books of a large Northern mill using both Northrop and common
looms, The figures were based on a low scale of weaving wages
for the common loom.  The figures showed an actual difference
of $23.52 per loom per vear in favor of the Northrop loom ahove
all extra expense for supplies. fixing, cleaning, etc. The
weavers on the Northrop loom also earned $55.12 each, per vear,
above the earnings of the common loom weavers.  This record
is based on sixteen Northrop looms to the weaver.  Same mills
already run twenty-cight Northrop looms to the weaver.

O noting a broker's list of Southern cotton mill stocks for
sale, with prices bid and asked, the writer. as a matter of curi-
osity, separated out the mills which had houzht Northrop
looms, and fgured a comparison in the value ol the stock as
quoted.  The price asked was taken in each case, the price bid
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being added in only where there was no asking price.  The total
result showed that 28 mills without Northrop looms averaged
a stock value, as thus figured, of $roz a share. The 37 other
mills, having Northrop looms, averaged on the same basis, $r14
per share.,

Prices of looms vary somewhat with cost of materials and
equipment desived,  They should properly vary in proportion to
the expense and utility of new attachments.  We do not, how-
ever, add to the price of our loom when improving its funda-
mental features. Tt has been estimated that we have act-
ually added %15 of eost per loom to our complete
machine sinee its earlier stages, We are glad to esti-
mate on whatever looms are desired.  Old common looms are

taken in exchange at fair allowance under cerlain condifions,

When mill-men hegin to izure on avtomatic loom profits
they have sometimes adopted serious fallacies.  There 18 grave
chance for error in dealing with the items of interest and depre-
ciation.  For instance, if we assume o Northrop loom cost of
Frgo and a common loom cost of $50 to make the same goods,
there is an extra cost of $oo to e paid out of extra carnings,
IE we ook 390 for interest = $p.50 and 0% for depreciation
= Fu, we have 513,50 to offset acainst the loom earnings: but
this is not Fair figueing Tor each year as can casily be explained.
The extra Fgo should be treated as i it were a debt to be paid,
Now il at the end of the livst vear we charge 39 interest on the
$oo, we have Fp.50 out of earnings but the 1af depreciation of

$o is a practical payvment of the debt to that amount and thus

reduces the debt to $50. It is on this sum that the interest for
the next vear is o be paid =%4.08 and the depreciation is now

but £5.00,  The colwmmns following cive the totals vear by vear,
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Interest on $go = Hi.s0 Depreciation = $o fivst vear,
£t i b 403 i S.00  2md
i i {200 3.05 o 7.2 ad v
s kb (5,61 3.25 L 6.56. gth
[ b ‘-1.')'05 J-FI_": 1 _:“90 :T,Tll i
& o R3.I3 260 b 5.32 oth #
% 47Ny 2.39 b 4:78  gth o
i & 43-00 2.15 s .30 Sthoo*
i ) 35.76 L. o 385 gth v
o o 3450 r.74 o 3 rath =
e i I1.41 1.57 i 3 1ith -
£ i 2.2y 1.41 L3 2 txth
- o 23.45 I.27 b 2 r3th =
£ a 2201 [.135 L 2 Tgth.
N t o.hz 1.03 i 2 t5th **
Ll "k rl\‘_-:ll-:l '?i‘; b I rﬁ‘tl‘ £
o o abim oy e I 15th *
ki Fe 15.04 55 £e 1 1ath *
b L 1334 N t t rgth o
K k. 12.10 M ek T agth +

20)39-55 200 7008
Average = 1.93 Averuge = 3.05

The average vearly interest and depreciation for twenty vears
is therefore $r.054-%3.05 or $5.03-  There isstill some Frz.19
left to be paid on the orviginal extra cost, but the extra mechan-
e will certaindy be worth that wuch at that time—and cansid-
erablv more.

MNow, if a weaver earns H1o a week on 5 commeon looms
and is given $12 a week on 24 Northrop looms with the same
product per loom in each case, a perfectly feasible assumption,

there will be a weekly saving on each Novthrop looan of 75 cents,

or $30 per loom per vear, a net saving with average interest and

depreciation out, of $33.07. I, instead of 24 Northrop looms at
$r12 wages, we assume 20 Northrop looms at 310 wages, the



saving is precisely the snne, and it is certainly easier to run 20
Northrop looms than 8 common leoms on the same goods,  We
claim that it is easier to run 24 Northrop looms, but we have
conceded an extra pav on this number, to overcome the consery-
atism of the operative.

Now understand that the $33.07 is net profit.  Reduce it
by every possible or unauthorized estimate and it must still be
noticeable and impovtant.  Call it $30 or %25 or F2o it s still
$3o0, F230 or oo in 1o vears {more, with allowance for inter-
est on the savings) or $6oo, S500 or $00 in 20 vears,

Cn'l]fltslﬁﬂ.{' the saving of $33.07 at 3% and it would show
the Northrop attachments worth $661.40 each. At 1075 they
are worth $330.70 each.

In allowing a deduction of 10 per cent. depre-
ciation we assume a ent far beyond that used by
the average mill on any other elass of machinery.
Were)l sueh a reduction made yearly on all ma-
chinery it would wipe out much of supposed
profit and surplas.

There are many possible purchasers who have continuously
postponed patronage in the hope that our prices might be re-
duced through competition, or because they thonght we would
continue to improve the mechanism and they wished to be sure
of getting the very hest mechanical construction.  Prices might
have changed—they may change—but in view of the expenses of
maling and introducing these looms, there will he no material
change in price that should affect o customer in purchase.  Some
have waited twelve vears or more, and lost a possible profit that

would have poid for several purchases of looms,
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SThere are several concerts now orginized which make o peactioe
of appraizing  the valee of equipment in estabilislonent= of varionsz
kind=. Omne of sach recently wrote us alwmr the valoe of sone of our
leeinnz i1 o anill which ther bad been aaked poinvesrioate,  Tlies ol
Been told the aetoal price pabd, o insisted that thers wias smne istalie,
for they thoughe that sueh s complicated amd well male moelioe 2l
certaindy be worth =everal thoes the value given.  We can en=ily wm
ztand how appearanee: deceived them: for i iz anuly by |'|.||||i1|-."1=n|']:|1
the wost improvial proceszes amd sCFctesr nae of seonom, that we arre
erhled to keep onr prices whiere they ave. The fored 1 bniliders wli
ke o looans [rom =imilar patterns, invarialily ¢l a mnkehy hizheer
price than we do, in =pite of thelr cheaper Talor, " —=[Carton Chats,
Ot "4 '

I

SAapufaeturer: wonld prefer to do away with the smplovinent of
small chilidren, bt in eertain sections where parents must work, ¢
often insi=r on having thelr chilidren in the mill with them,  There i= @
zerions lack of =afficlent gool belp ot present, amd if clild labor ic to e
dizpen=el with, wany wills mast shut down, Thess conditions prezent
an extremely diffiendt gnestion s one that shonld be considered temper-
ately, and with full Enowledge of the subject,  We Delieve the proeger
solution Hes in the extendad nze of lahor-saving machinery, amd @ con-
stantly bending our otz toward the prodoction of a sreater produage
per aperative,  The =absritntion of soclomeelinery inereazes the lahor
supplr. and usnally inerenzes the wages of the operative, Both limit
the necessity For child Inbor, redicing prodictive cozt= i thee moest
eeptable manner, " —[ Corten Chote, Moveli, 08,

b, —————=afid the last time the trewsurer was thers e wanted to
w0 inoaml see the Xorthrop losns,  Every loom waz running aml the
weavers sittingr down.  The treasnrer said that wus enongh. he did not
care to =ee the rest of the weaving. The overseer tald the agent in my
presence that it is hard work to get weavers for hi2 common  looms, as
they all want the Xorthrop.”—] Fron Expent’s Beport of Mareh 26, 1604,

“ e mill: now working umder the daadvantage of heing short in
help can readlly see how the Northrop locin Domediately inereases the
number of operatives available. By putting in Northrop leens inoa
poean whiere a congiderable percentairs of looms are mow stoppeal, there
will be pleuty of weavers to run all the new looms, with o sarplns of
hielp which can help out other departimeni=. A study of owr present
order list would how that wany mills are following just suel o spatem
45 We now propose, = Catten Clhots, Oer, S5,
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Some whoe will not acquaint themselves with the actuoal
facts of the situation seem to think that our loom is still limited
to print cloth and sheetings,  As o matter of fact we weave
about every class of product suitable for one shuttle looms.  We
have looms running with Jacquards, debhies, cam motions, bag
maotions, centre-forks, centre selvage, etc.  We not only weave
prints, sheetings, shirtings, drills, twills and lawns, but also fine
sateens, chambrays, window curtains, awning cloth, denims,
duck, bags, towels, mosquito netting, table cloths and other
countless varieties.

Mot only do our looms weave these goods but they weave
them well—give good quality with small per cent. of seconds.
We know of mills that use Northrop looms for their most par-
ticular goods—in fact, some selling houses insist on having

certain weaves made on Northrop losms.

W have Teen running twentyvesis of vour Northrop looms for s
liEehe over a yenr and it has osenrreed to e that yon anighit T interested
in results obtained.  Our percentage of seconds: for the last thres
metths from thess Josms, for all canses, snch a= thin placees, botton
hole selvedges, ol conds in filling, ete., s only 207 per eent. Goods
weigh 285 yards (o the ponmd, 182 warp, 1 @lling. | helleve this is= a
T figrmre, especinlly a= these gools are all Bleached and the Wenelery
reprorts that owr gemling of dest quality is steiet so that they have prac-
i1 Tings o saw foonz exeept to lold the goods ap to o stamdaril.
Cimservative figures show that U Toos are prodnceing abont 068 1-2 per
ceitle el theoretical prodoction figared onone actnal mnning tine, We
alis not un theem sver thie at all, 02 s mill= do. Soie wills Ay
show o lnrger pereentage than we get, ot as the woods st bear rigil
inspection I think the vesales produes) are faiv, . . o . The loms
= Jicele if any tronbde in Axing, aod repair sceoune for them s
very light.  We are minning them 170 ploks, which i= somewhat higher
o you vecomtnetnl Tor 4537 reed spece looes, it they give 1z no
Eramtbele o bl vespoct. e[ Lot e peedved feom costomee Sepf. 95, 1000,

SThey say they lave never Iod any complaint from the selllug

homse im vegand to Che quadity of their cloth, aml some of the gools they
are Weaving i t=cnts rolls, aml sending it ane eyen without inspeeting

it e vl L —[ Baprts Bopead of Dhee. 13, 10006,
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“We o laokel at the Deaper looi=, which are munning exiremel v
well, with wenvers mnning 16 loomz euch on 4-sleule corton tanmel, 172
warp el #e filling. l"hr-‘. are ilog very well with the feelers amil
'“HF"IIIILII!;: little waste. --['\lﬂ’--t.-.-l-r.-ls Hegeret o Nove, 25, 1900,

T ealled an the————Mills: fonml the loons runming very well.
They have réduesd the seconds on thelr plain work to 1 1-2 per cent., and
o thelr sateen: to one-half of one P eent, Thi= iz perfectly =t
Tory Lo them, " —[ Selesotan's Bepert, Cer, 24 10903,

“It iz alwayz difficalt to eradicate v impressionz. When we
started the introdoction of the Northrop Ioom over ten Tears ago, we
conflned ouraelves to printe and sheetings, wsing bobbin flling amd 2.
harness wiptoent,  Many  =till think we are limited to mediom o
TR rLIliJ plwin good=, and the nee of hobbins rather than cops. T
RE I1] i WH'-'d- room recently, however, in which over 300 Northrop
v filling., and none of the looms rmnning wich
rp oo G0s filling,  Most of the 7 was of much
.ﬁ.lf'l.l‘l orales, running as high as 140s filling awd 100s warp,  Ohe North-
o bowr weaE aequipped with g jacgnand andd several with dobbies, Bole
of the lovme ran very difficalt weaves, having bae 72 picks of 120= filling
per ineh.  The peresntage of seconds was verr low. The weivers wers
rupning from 12 to 16 looins eanch.—[ Cotron Clata, Wow, "6,

“Inoa o clrealae letter aecompanviog o fivesper oent, soni-gunal
wage dividend, the trep=urer of the Bowrne M= w=ez the following
lamgage o palt :

‘Teople pay for what pleazes,  Ouly a festaweelz ago, one of

lorgest and =hrewdest bavers in Awerien =uid o e frankly, 0w
rather have your sool: than any other=" Tt i= 0o more than fair for
FOL Lo Know this becanze 1 wi pvom to Feel that every one of von las o
share in pleasing that enstomer,  The gools <peak for themselves, sood
or Bad, and bear witness in <o form of the tomeh of every haml that
takes= any part in producing them, "—[ Cotton Clhaets, Lo, 06,




ATTEMPTS AT COMPETITION.

Whenever a successful and profitable device s macde in any
mechanical art, competition of some nature is inevitable. Those
whao wish to share in the profits of others” success first try to find
how near they can copy without infvingement of patent claims,
If the departure be so radical and the patents so strong that no
close tmitation is possible, the enly recourse of the aspirants 15 to
take some formerly unsuccessful attempt and try to make it mar-
ketable, When introducing devices that are plainly not so good
as the accepted machine, it is natural in these days of lessening
regared for veracity to boldly claim that they are better, Sufficient
persistence can sell certain quantities of proaduct of any nature,
especially since curiosity always promotes a trial of any idea that
is well advertised.  In our past expervience those who asserted the
superiority of differing devices, promptly dropped their
supposedly preferable prodoct to copy onrs just as
soomn as patent protection expired. We believe our
present competitors will similarly take backwater i they remain
in business long enough to profit by patent expiration.  Our
competition up to the time of writing bas included that of
commoen  leoms, still urged on costomers by their manufac-
turers; common looms adapted Tor longer filling bobbins; com-
mon leoms with warp stop-motions ; common looms with hoth
long babbin and stop-motions:  and  shuttles=changing  looms.
As to common loom competition, we think our chapter on com-
parison of coste sullicently illuminating.  The intreduction of
a long hobhin has no relevance, since the Northrop loom
will take an equally long hobbin, and thus preserve
the same comparative basis of saving, The application of a
warp stop-motion to g common loom in no way diminishes the

labor of the operative; in fact, it makes more labor for the
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aperative.  There may be a percentage of saving, but such per-
centage in comparison with the cost of application could, even
it proven, hut simply emplasize the savings possibile by use of
real labor-saving attachments like the Northrop filling-changer,
As to shuttle-changing looms, while expleited in many coun-
tries by deszens of interested parties, they do not meet with gen-
eral popular approval, because of their excessive complication,
and their inherent defects,

It is a common trick in diplomacy to anticipate eriticism of
defect by over praise of the very thing open to
eriticism. The very recognition of extia complication has
led promoters to emphatically declare their mechanism simple
by comparison.  Shuttle-changers are necessarily complicated,
they are necessarily limited in the amount of flling reserve, they
introduce difficulties in the setting of the loom s to accommodate
many shuttles, and they still require the weaver to go through the
n|}|:r;1tinn.=. of shuttling the hobbin and tlm:-.n]ing the eve, We do
not claim that shuttle-changing looms cannot ran, nor that they
cannot show some saving in labor; bot we do claim that they
require T labor to run them, morée labor to keep them in
order, and more cost for repair than filling-changing looms,

Although we were the first to introduce warp stop-maotions
for general practice, we do not assume to control the entire field,
although we do receive royalty from certain devices introduced
h}' others.  We believe we make the best mechanically aper-
ated warp  stop-motions, and we can apply clectrical stop-
maotions when desired.

As to the coming competition through copies of our own
inventions, it well to remember that the first commercially
successful Northrop looms were not started in the mills of our
customers I 185, While cerlain patents issued earlier than
this date, thev did not illustrate the mechanisms which were

cammerciably suitable.  The patents which show the mechan-
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isms used on these Arst looms, will not expire till 1912, or
later,  Attempts at competition before that time will be lmited
to mechanisms that will probably be much inferior to the mech-
anisms vsed by us in 1893,

MNow we know of our own experience, that the loom we
build and sell today is vastly better than that marketed in 15935,
It is certainly worth much more than the difference between the
price we charge and the price that any possible competitor could
charge. Dy 1grz, we shall undoubtedly have added further per-
fections, and made the distinction yvet more clear.  We shall
promptly apply for protection from the courts if anyvone at-
tempts to duplicate our loom of 1395 before 1912,

If competitors boild as good a loom as we sell and equip it
with all our approved devices, they cannot sell at prices much
lower than ours, nnless they are willing to lose
money, or unless they can daplieate onr large fa-
cilities and use our improved processes. We con
fuss to making satisfactory profits; but we make them by pro-
ducing in great quantity, and by wsing every possible economy,
The profit that is really due to the patent protection is less than
that proportionately taken on any other important patented in-
vention that we know of 3 in fact, it is less than that
often taken by manufaecturers of machinery which
has no patent protection amd includes no patent
or experimental expense. The cotton machinery busi-
ness is peculiar in its unreliability.  The demands of the trade
are so irregular that we are forced to provide plant and facilities
for a maximom of orders, there Twing vears when we tun with
half force, with general expenses vndiminished.  Competitors
will have similar dithcolties,  They will also have to meet our
competition; and it mav not be assumed that we shall deliver
any share of our business to others without something of o

strigele.
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It is not always wise for owners of important patents ta try
to gutling their scope, since the courts retain that ])rivjl;_—:_;q_-; and
the courts must be the final judicants.  We may say thal we be-
lieve all the important features of our loom to be cantralled by
patents, and we shall certainly agsume that our patents (o con-
trel them until the courts prove otherwise.  We now have
nearly 1000 loom patents available for use in litigation, the major-
ity of which we own outright, the remainder being at our service
for such use whenever necessary.  The United States Govern-
ment gives the introducers of inventions a chance 1o profit from
their exclusive monopoly, for not less than 17 vears.  We shall
endeaver to uphold the intentions of the Government by claim-
ing the full limit for each and every one of our patents,

There may be instances in which some particular patent or
other may be limited by disclosures in the prior art, or there
may be proper differences of opinion as to just what its claims
may cover. In such cases, we arve perfectly willing to let the
courts decide on the proper scope and interpretation, and we
shall appeal to the courts for such decision whenever compelling
circumstances arise.  We have no envy of others’ success; we
have no desire to prevent outside inventors, or promoters, from
profiting by their new and meritorious ideas; but we do resent
attempts to profit from the work which we ourselves
have done, and we shall use every legitimate means within
our power to make such competition profitless for those whoe
compete with us.

The fact that we have not been invariably successful in liti-
gation hardly offers a chance lor criticism, since we are not so
cautious as to confine our attacks to the cases in which we must
necessarily win, We are perfectly willing to take an even
chance ; we are alse willing to take a fighting chance.

In cur civewlar of November, 1397, we had a word to say
to possible competitors, which still seems pertinent.  We there-
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fare reprint a portion as a few unfortunate experimenters failed
e note its truth on first appearance :

“There are doubtless many bright men who will in the next few
yearsgive time and toil in the endeavor to evade the claims of oar pat-
ents while prodocing similar mechanism. In view of the many other
fields for imventive =kill we ask—I& it worth the while ¥ We arve un-
doubtedly the first in the feld aod legitimately entitled to a fale reward
for the expenditure of wowey, lozz of tine and conzemption of brain
energy.  Char =acee:s iz no vagary of chanee or Incky ztroke of for-
tane.  Every step o advapee has been gained after conztant thought
and experiment, with ten fallures for every auceess. The patent office
haz recognized the novelty of our deviees by broad bagie claims. We
nave searched the recomds here and abroad, and have proof that we are
picneers in our line,  We ghall defend onr rights in the conrra with the
chstinacy of conviction, if such metheds are necessary.  We have no
wizh for chanee to show our strength. A lawsnit involves a waste of
energy fov one =ide at least, and an expense for both,  We appreciate
theze Factz after thirty years of continmons litization.”

AL mill men know that long bobhins weave offt worse, ezpecially
in comnmmon shuattles where the bobhing are skewersd on a spindle, It
Diaz been ealled o onr attention that weavers in mills naing theze long
baskbeliing om comon likmnez, will not semetimes take the trouble to weave
off a swall amonnt of filling when it brealks near the lower end of the
hobhin,  They find It 2aves time 1o pocket such bobbins and ese them at
home to start the fire with.,  Cf conrze, the loss to the mill is conzider-
abley both in yarn and bobbing too. We woualid sngrrest that some of the
willz whe are trying the long hobbin experiment shonld keep the ran of
thiz iten of loss;, and see whether it 1*1:;-; naof eonnterbalance some of
thelr supposel advantages,"—[ Cattoi Chaes, Moy, "05,

W have ealled attention several times to the difficnlty in properly
hoxing a large muomber of shottles in shoctle-chaneing looms,  The
shnttles will necesaarily vary =omewhat, sl when the hex is sof to re-
eeivie the largest shutile properly, the smaller shurtles will enter with
legs friction and veceive more of a shock, It has been clafmed that the
shnttleschanging loom was vastly anperior to the Northrop for cop=fill-
ing, Tmt this hod hoxing of shottles iz very lnlile to split cops 3 in fact,
ome of our experts noted some shinttle-changing cop ]]'ulmmr. where split
COLES WEre S0 Nmerons ng Lo attract immediate attention.  The weaver on
theze looms emphasized iz disspproval by stating that ic wonld take o
ay-rake” to carey off the waste. "] Culten Clats, July, (4.
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LOOM MODELS.

WE DESIGNATE OUR DIFFERENT LOOM MODELS
AS FOLLOWS:

A Moper.—Like those sold in 1555 to the Chueen City Mill, and
other early customers,

B MopeL.—Standard up to 1598,

C MopEL.—Never put oul,

Above models now ochsolete.

D MopeL.—First heavy pattern.  (Now modified [3.)

E MopeL.—Standard, replacing the B Model.

F MoperL.—Extra heavy pattern for 72 inch goods and wider,
replaced by L Model.

G Mopgr.—A special pattern not to be duplicated.

H MoperL.—Heavy pattern.  Side-cam corduroy loom,

I MoprL.—New construction for same goods as the E model,

J MopeL.—Special light two-harness loom.

K MopEL,—E Model widened to take 24 harness dobhby,

L MopeL.—New extra heavy wide Model.

While we have lettered twelve different models we do not
illustrate them all, for some have been superseded, some are for
too limited usage and some are unnecessary since other models
have been revised to contain all their advantages. It s best for
all concerned to limit the models so far as possible in order that
a competent lot of fixers may be trained, and better for the same
reason that there be no great multiplicity of devices operating
for like purpose.

With this aim in view we present the modernized I Maodel
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CROSS SECTION OF D MODEL LOOM.

No. 1 hepper, five harness, cotton harness, Roper warp-stop,



ag our standard loom for all moderate widths and moderately
heavy service.  We find few customers who care for a special
light loom for light weaves alone, preferring a style that has
greater range of application. Our present E Model is heavier
than the usual print or sheeting loom and can be used for a wide
range of weaves, Since its early introduction it has received
many improvements.

E MODEL.—AS BUILT IN 1gor AND LATER.

This is the regular standard type for general weaving used
since 18g5. It began to receive the large hopper, as per cut, in
tgor.  More looms have been sold of this model than any ather
that we have put out.
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E MODEL OF 1907,

Cut shows § harness, wire heddle, leom, with Lacey top-
rig, worm take-up, feeler and double fork,  We equip this model
with steel harness—2 to 5 harnesses; cotton harness ditto ; com-
mon breast beam and low roll cut-motion if desired; special
bag motion, centre selvaoe, nu-:rsuriug devices, E]i;k counters
and other special attachments if specified. Note new cast iron

tap for bobbin can, three part arch, Bolton loom seat, ete.
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END VIEW OF E MODEL 1907 PATTERN.



K MODEL.

Mote the outside bearing for crank-shaft, double arch and
dobby, ete. We have several thousand looms of this type in

use, giving excellent satisfaction.



H MODEL, HEAVY SIDE CAM LOOM, 58 HARNESS.
This model has heen used extensively and successfully on
corduroy. We can furnish it with as many as twelve harnesses

if desired.



OUR I’ MODEIL LOOM.

While we have had excellent success with the broad looms
which we have already sold, we have felt that improvement
was possible, especially in view of certain governing conditions.
It seems quite important that a broad loom intended to replace
old broad looms, should have the same Hoor space, and in this
new design we have kepl within the conventional limits. We
build this madel to weave cloth from 72 to 103 inches in width,

It will be noticed that we drive from an auxiliary shaft,
with pulley geared to run at higher speed than the cranlk shaft,
thereby producing great ease in operation; in fact, one observer
said that it ran as easy as a 4o inch loom. We drive through a
friction clutch pulley, and stop with a band brake, to which we
call especial attention,
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The pick motion on a broad loom requires careful study,
We have made a long line of experiments on our rocker motion
and shuttle box design with this end in view., We use a front
binder on our broad looms exclusively, with long shutttle hox
and lengthened shuttle. When weaving two beams, we use
a compensating, compound let-off.  Our crank shaft iz of
great strength, being 2 1-4 inches in diameter, The lay and
reed cap are also of extra strength. We apply an auxiliary
shipper rod so that the weaver may stop or start the loom from
the hopper end, without walking over to the shipper end.  In
broad loom weaving, this saves appreciable time. We have a
new shipper mechanizm which operates with great ease—one
finger will move it. We also now apply swinging brackets or
rests to assist in handling the larze roll of cloth when removing
same from the loom.

HOPPERS.

Our hopper, which is the heart of the filling-changer, has
mndergone gquite an evolution since the first introdoction of our
loom. Owr early No. 1 hopper is shown in several of the illus-
trations. The z5-bobbin hopper marked a noted advance, and
the present spring-butt style will, we think, prove even more
satisfactory.  We have recently been introducing trial lots of an
entirely novel hopper mechanism, which we think promises
favorably, though which is not yet so fully tested as to become
the standard equipment. While of the prevailing circular tvpe,
the bobhin tips are not held by springs, but the bobbin bases
vather contact with coiled, spring-actuated pressing devices, on
the theory that bobbins so held may be inserted with greater

ease and held in greater security., The threading of the bob-



Our first
Large Hopper.
Holds  twenty-
five extra baob-
bins, Is rotated
by reverse action

1] ['I:.‘l":\f{"l'l'i,'l'.

Second pattern
Large Hopper.

MNew end hold-

N s adapted  for

|.|i'|'||| II!:IIIIIi'“F Or
Cop sk ewers, Also
new  hobhin sup-
port, and  thread
discs with wider
surfuces for thread

to bear against,
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bins around the circles or discs, s easier, in that the threads
lead naturally over a smooth bobbin tip disc, instead of having
to be placed accurately at this point.  Another novelty consists
in the devices governing the bobbin on its way to the shuttle,
We get entirely rid of the old rocking guide, which often gave
trouble through catching and breaking, By turning a loom with
the new hopper over by hand, and inserting a bobbin, it is at
once noticed that the transfer occurs with far greater ease.  With
this hopper, we also apply an entirely new design of rotating
mechanism, arranged so that wear will not cause back-lagh. The
stud on which the threads are wound is removable by hand for
cleaning, the former bolt being east solid in the end of a hand
wrench, needing no extra wrench for eperation.  The transferver
15 somewhat modified in construction.  Several of the new fea-

tures have already been tested on our regular pattern hopper,

NEW STYLE HOFPPER.



DOUBLE FORK AND FEELER COMBI-
NATIONS.

Perfect cloth must be uniform in character, and secure from
gaps and blemishes.  Of course, absolute perfection is impos-
sible, and various degrees of perfection are accepted in various
classes of goods.  We have tens of thousands of looms running,
muaking commercially satisfactory goods with our common single
fork loom; but in recognition of the necessity for better goods
for other purposes, we supply different combinations as now
specified,

Starting with the most elaborate and complex combination,
we show our Feeler, Double Fork, and Feeler Thread-Cutter, in
comnection with the parts operating the transfer of filling from
the hopper. The Feeler Thread-Cutter iz always present with
the Feeler, but the Double Fork is not a necessity,
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Our fecler looms are all made so that they will allow the
making of goods without mispicks by supplying filling just be-
fore exhaustion, stopping the loom for a break in the filling to
allow the weaver to then match the pick, or they may be set o
change the filling when it breaks and run the chance of a mis-
pick at such times. With the mechanism above illustrated, the
change for either purpose is possible through the moving of one
piece of mechanism. When the feeler is wsed with the single
fork, it might allow a slight thin place when the filling is
changed on breakage of filling, so we use the double fork when
the goods seem to demand extra care in the preventing of thin
places.

The Feeler Thiead-Cutter is a necessary evil, but we reduce
its complication so far as possible by making it a part of ouwr
shuttle position detecting device. It may not be quite plain to
all why an extra thread-cutter is necessary with a feeler mechan-
ism, but on reflection it will he seen that a shuttle which ejects
its bobhin before the filling is entirely woven, still carries the
thread of that bobbin, and this thread must be cut or the shuttle
may carry this same thread back into the cloth. The temple
thread-cutter cannot take care of this special thread, since it is
not in proper pnsitinn. Were the temple thread-cutter set to
engage this thread, it would also cut the running thread at every
other pick. We have recently improved this feeler thread-
cutter, by slight modifications which would not show in the illus-
tration, but which do, however, greatly multiply its efficiency,

The TDdouble Fork is very commonly used on our looms
without the feeler. because the double fork not only affords o
double protection against disorder, bt 1t also has a double chance
to control the take-up and prevent the slightest crack or thin
place.  The filling, of course, may break either going from or
going to the hopper side of the loom. It may therefore call for a
change of filling after having missed filling one shade, one shade



ane a fraction, two shades, two shades and a fraction, or three
full shades. One fork cannot possibly detect these variations.

We have greatly simplified the double fork construction
since our earlier use, It is practically ““fool-proof” at present,
its anly disadvantage being in the requiring of two inches extra
width in the loom to weave the same width in the clath.

The Feeler is intended for application with 2-shade goods
where bunches from the end of filling are objectionable, but
if sufficient care is taken with spinning, it ought not to be a
necessity for the average run of fine goods. Many of our cus-
tomers have ordered feelers on orders of looms for goods for
which they thought them necessary, and afterward found the
gomds could be perfectly satisfactory without them, Feelers are
often thought an essential on twills and drills, but the peculiar
action of the single fork on 3-harness goods puts the new filling
inte the proper shed the majority of the time; in fact, quite as
often as it is usually accomplished on common looms by average
weavers.  With the feeler, we can produce resulls impossible
for a so-called “pick-matcher,” which operates to hide the defect
of an empty, or partially empty shed, by putting an extra thread
into the same shed.

The fecler shown in the fllustration is but one of several
forms which we supply. We are aiming to reduce the amount
of waste yarn on gjected bobbing so far as possible, and are cer-
tainly making marked progress in this line, To secure the best
results from feclers, it is necessary to change the traverse motion
on the spinning frame to wind a preliminary short traverse, or
“bunch,” as it is sometimes called, to thereby limit the amount
of waste. The feeler is peculiarly adaptable to napped goods,
where absence of filling shows very plainly. It is interesting to
note that the British Patent Office has granted priority to our
foundation feeler patent, recognizing it as the first effective
device of its class,
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BOEBBINS.

It may not be generally known that we are now fully
equipped to manufacture bobbins for our Northrop looms; in
fact, have furnished them to the trade in large quantities [or sev-
eral months. The bobbins vsed with our loosms are patented
articles, and have always been sold directly by us to our custom-
ers, although manufactured for us elsewhere.  We believe it
better for our customers and ourselves to control the manufac-
ture of this product so sz to ensure more prompt filling of
orders, and have personal knowledge of the difficulties which
arise in meeting the conditions.  We anticipated this course sev-
eral years ago by buying large orders of bobhin blanks, so that
we could have them properly seasoned in advance. We next
decided to experiment in the line of using new and improved
tonls for the accurate cutting of the wood into shape, and we be-
lieve that our present plant is absolutely original in the methods
employed. Most of the machinery has been built, or built over,
i our own works,  We intend to establish the highest possible
reputation for these products, and shall spare no expense to ar-
rive at this end. Poor bobbins make spindles vibrate, consume
power, weaken the yarn spun and rise up on the spindles.  Bob-
bing can not be made too well. We have arranged our season-
ing so as o always have plenty of proper stock ahead of the ma-
chines, The illustration shows a few styles of hobbins now
being muanutactured, picked out at random from orders going
through the department.

We have many additional contours to suit the wishes of

customers, but those shown are approved by use.
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Na. 1 represents a common form of short bobbin,

No. 2 shows a longer bobbin with eylindrical base.

Mo, 3 shows a yet longer pattern with 3 rings.

Mos. 4 and § show different lengths and patterns of 3 ring
bobbins, cvlindrical base, for feeler looms.

We find 3 rings necessary on feeler bobbins to ensure a
firm grip on the bobbin in the shuttle, which has to meet the con-
tact of the feeler,  Many of our customers are willing to pay the
extra expense, $1.50 per 1000, ol having 3 vings on all bobhins.

Owr bobbins and cop skewers are made in four lengths.

1. 6 3-4 inches long for traverse of § 1-2 inches.

. 7 3_3 ik e s s b 1-5 e

3- i e e ik LG 34 e

4 B34 Boonow L g ad

The exteriors shown in the euts are used on all four lengths.

=]



SHUTTILES.

Our shuttles are usually
desived in ecither of the twao
forms shown, That at the
left is the older style with
“Stimpson” eve.  That at
the I'i;{ll[ has the "'_Tl.l'l'lil-\-
Northrop™ eve and is our
regular recommendation,
We use the same spring and
cover with each.

The Stimpson eye shut-
tle  happens to show a g4
notch spring. We  make
cither shuttle with cither 1
ar 4 notches as desired.,

We huve special shuttles
for special uses and when
loams are ordered for such
uses we select the shuttles

to confarm,
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COP SKEWERS.

In the course of our loom experiments,
we keep nccurate records of actual happen-
I ings, and very possibly determine compara-
[ tive values in a way not often attempted in
| outside practice. We wish to give our cus-
| tomers the benefit of anyv knowledze thus
|! abtained, and therefore call attention to a
stvle of cop skewer which we have been
| using recently with excellent results, The
l cut om the left shows the skewer of ordinary

form and the one on the right the skewer to
which we have reference. The difference

consists In the peculiar wavy line on the ex-

terior of the spindle. We do not claim that

this shape is novel, as many mills vse sim-
ilar forms. We find that the cop waste on the new pattern is
less than one-quarter of that with the regular skewer., We have
to pay a slight advance for this extra process, but shall not make
any difference in the price charged to customers.  We have also
improved our skewers by adding a Aat band to the head below

the rings to prolong wear.

Referring 1o another associate improvement we might
mention that our cop hopper now has a neat device which pre-
vents the votation of the lower cop skewer in the hopper—a
fault which sometimes canses the thread to wind around the
skewer amld hreak when the transfer of flling is made,
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LATEST FORM OF THREAD-CUTTING TEMPLE.
NUMBER 133,

The cut shows our hump-cap style made with solid heel so
that a loose heel will not bring extra strain on the cutter auned
cause the temple to be reciprocated through the cutter. It has
extra capacity to retract so as to weave in a shuttle in front with-
out damage.

We apply cutters to various forms of temple for special

uses, adapting the pattern to the goods woven.
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DETAIL OF LACEY TOP-RIG ON D MODEL.
We o wse this motion with hoth cotton and steel harness,
Cut alss shewvs our worm gear tuliesup with the let=bacl maoadifi-

cation.



WARP STOP-MOTION.

Starting with o steel heddle mechanism for Print weaving
we have branched out to include varions tepes as here detailed.
We are illustrating the present construction in each case showing
certain novel attachments for the first time.  All of our stopping
mechanism operates from a cam on the lower shaft through a
lever controlling the shipper.  All of them inelude the use of
serrated vibrating bavs to engage dropped heddles or drops. The
illustrations disclose the spring lock adjustment on the doulile
steel harness jacks, the feeler-lar azitator to assist in finding the
broken thread on the single-thread stop-motions and the new
slack-thread contreller for same in which a foot pedal throws
the stopping devices out of operation temporarily to allow a
slack thread te weave in, as it often will,

Char customers have by no means decided which class of
stop-motion is superior. We have changed hundreds of looms
[ram twine harness to steel harness and hundreds from steel har-
ness to twine on exactly similar goods.  The setting of the loom
has so much to do with results, the heddles, or drops are often
Lield Liable for results over which they exert no control.

As seen on the next page our two shade steel harness mo-
tion has the heddles in each harness strung on two bars to allow
oreater freedom for knots to pass through.,  When using steel
harness for three to five shades we employ the Lacey top cra
spring  roverned top-motion as preferred. The double thread
drops are used with an early tvpe of stop-motion which is still
preferred by many of our best customers.  For some weaves a
drop can act for more than two threads.  In this cut is shown
our release motion to prevent damage to the drop wires under
repeated action of the feeler bar.
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DOUBLE STEEL HARNESS.

MULTIFLE STEEL HARNESS.




LEASING

DROP WIRES.
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LIGHT PATTERN DROPs.

CUT-MOTION.

Although it might have been simpler to stick to standand
designs in this line, copying from well known mechanisms, we
have, as a matter of fact, given as much time to the Cut-Motion
of the loom ns any other separate feature.  We started with a
conventional pattern, but on Anding that many of our customers
desired to weave large tolls of cloth, we tried to design an
arrangement which would wind anv size roll desived up te 15
inches in diameter.  We saw that the &ih-Aod arrangement ol
cut-motion  secemed to offer marked advantazes in thiz line,
although the IHigh-REoll had never gone into noticeable use in
this country and was open to many ohjections in the forms com-
monly known abroad.  Mr. Northrop devised our present stamd-
ard construction with the exception of guite recent changes,

We furnish low-rall take-ups when Jdesired.
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As will be noted in the cross-section of a Xorthrop losm, as
shown in the cot. we have recently made 0 material modifica-
tion in our Cut-Motion, in order to cover various requirements
of weaving, it being foumd desivable in certain instances to have
a greater length of cloth from the reed to the take-up roll than
our former high-roll arrangement allowed,  The lower cuts
show twa methods other than that in the cut above by which
the cloth can be led to the rall,



BARTLETT LET-OFF.

The Bartlett was our standard until the Draper-Roper let-
off appeared.  We awned the original Snell and Bartlett patent
and sold over o000 of them for vse an ald and new looms Le-

fore a5
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DRAPER-ROPER LET-OFF.

All let-off motions which are governed by the tension of the
warp are manilestly affected n their action if the work of oper-
ating the letting-off devices increases.  As the varn weaves off
the beam, and the diameter of the varn circle on the beam
orows less, the Bartlett and aother let-offs of its class operate
their controlling mechanism through less leverage, thereby
bringing greater strain and counteracting the tension of the warp
to just the extent of the increase.  This requires a tighter warp
to produce the same effect, and the extra tension on the warp
narrows the cloth woven,  The only way of counteracting this
evil is to lessen the friction on the let-off. and for very accurate
results the friction should be carefully adjusted at several perinds

during the weaving out of a heam. In attempting to perfect



let-off mechanism we bave aimed to produce a deviee that should
Le Eully automatic, using an even amount of strain by gradually
changing the leverage as the let-off devices received greater mo-
tion. We therefore incorporated a follower or pressing-arm
resting ograinst the varn on the beam and changing its position
as the varn circle varied. Change of position of this presser
changed the fulcrum of the lever operating the let-off pawl, and
practical tests have shown that we can weave with even lension,
other conditions remaining the same. The let-off, of course,
does not govern all conditions affecting width of cloth as this
may be varied somewhat by the amount of maisture in the fill-
ing, the set of the pick, etc. By obviating the main difficulty,
however, we eertainly produce mueh more nniform
cloth than with any other competing device,

We have profited by experiments with different gearing
and have lately perfected the detail by providing an outside
bearing and also by furnishing an ingenious hand-operated clutch
by which the beam can be easily released for turning hackwards
or forward.  We make no extra royalty charge for use of this
let-off on our own loom, and do not apply it to looms of other
make.

SR il eontains, ot prescot, 25,000 ving spindles ool 800 Xerthrop
Loz, ADL the eloth manuthetared i for export, sl consises of two
kind= only, nmnely s China drill= amd =B Biivting=.  Iwills
are 30 inches wide, welgh 3 yarlz to the ponml, aod have G5 emd= anl 45
pieks e the nche The sheetings aee 36 iehe: wids, are of the saome
welzht as the drill=, amd have 45 ends= and 4% pieliz (o the ineh.  Ton baoth
ciges the yarns ave 13.68= twist and 13,202 weff, the cutz wre 1200 vl
long, and the pi rate for weaving iz 13 centa a car, The mte Lor
wenving gimilar drill= in Maine, T Dad fonnd bat o few days before, to
o G 1-2 wwents For T30 yarl=, ool that was bess than the Laneazhilbve vare.
e, thae "h*”‘ll”“'-“ af thee =enthern Tahor amd the nse of the Northeop
loen has enpbeled the =uperintendent to under et the Maine weaving
i||'||'|' Iy prer cent. Ome ot who s rooning 24 leans told e that
e eonhd enen 2LAS per dday s two othier wen were al=o ranning 24 loom=
eiely, aml sail they comthl ke 2150, . . . the tweklers tensd 100
Toomins ol "—] Cadees et of Moahester e




OUR COMMON LOOM.

We have at times filled several orders for common looms
for parties who were not fully decided as to whether aur mech-
anisms were applicable to their special kind of moods, with the
itlea that when we should have the necessary devices they could
be attached to the locms, At the present time, however, our
range of weaving is so broad that we ravely find a case where
the common losm could be advised, and we foresee little future
chance for their introduction.

Ohwing to our expensive experimenting and disregarnd for
cost, we probably make the best commeon losm now in the
market.,  Our common loom is simply our Northrop loom with
the hopper and warp stop-motion left off and a slight change at
the fork.  With our make of loom it is, of course, cuaranteed
that cur devices can be easily applied, while this is not alwayvs
true of looms made by other builders.

We have given fully as much attention in late yvears to per-
fecting the conventional loom parts as we have to the betterment
of our own additional devices,  The common loom which we
should furnish would, therefore, have all of our Iatest improve-
ments in the line of let-off, take up, etc.

While we prefer to sell complete losms, we can apply our
devices to certain madels of old leoms of others’ manufacture.
Such changing over is especially advisable where the common
losm is too valuable to be discarded, as in the case of broad
locems, dobby looms, etc. We have changed over several thou-
sund commuon looms with good results and have a special depart-

ment for that waork.
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LOOM CONSTRUCTION.

In the early grouping of looms into twos, fours or other even
numerals, it was found convenient to make them in rights and
lefts, to save the weaver from taking extra steps in order
to operate the necessary mechanisms.  When we stretch a
weaver over 10 to 24 looms, there is no possible advantage in
having the looms of different hand. A mill can therefore buy
our Northrop looms all made of one hand in every particu-
lar, if desired; in fact, we have filled cne mill with looms of
that description.  Tf the looms are to go into an old mill where
the pullevs and belt holes are alveady in position, it is often ad-
visable to have a compromise in which the pullevs ave placed on
either side of the loom to accommaodate the belts; but the belt is
shifted from  the left hand side of the loom no matter how
the pulleys are placed. We have called such losms one-
hand in former literature, which was not strictly aceurate,  We
can see no reason why mew mills should not have their looms
exactly alike, avoiding all possible complication in repair
parts.

Itis well known that with the common looms as made for
the trade in rights and lefts, there are many attending disad-
vantages, The patterns for one hand do not usually fit so well
as those of the other, and the looms of one hand do not run so
well as their opposites,  The operative is forced to become am-
bidextrous, using either hand alternatively for effecting the
same purpose. More skill is therefore required from the oper-
ative; in fact, it has olten been proved that green help learn to
operate. Northrop looms much quicker than thev could learn on
common looms and this may be due, in part, to our one-hand
sysbem.



MILLING LOOM FRAMES.

The castings which are assembled into ordinary machinery,
are a foundry product, and necessarily vary more or less in many
important details,  Difference in the heat of the melted metal,
and variation in the vapidity of flow, and strains of cooling, are
bound to warp and twist the fushed product more or less, in

spite of cure.  If we add to these reasons the differences intro-
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duced by old foundry practice, i hamd made molds with uni-
form patterns, the errors are necessarily multiplied.  Our own
foundry is equipped with the very best moelding machines; in
fact, they represent improvements designed in our own shops,
and incorporated in trade machines through special arvange-
ment.  Our castings have won praise wherever they have gone,
as we take particular pains in the selection and combination of
different grades of fron to secure uniformity, and the very best
possible results both in finish and adapeability to tool work.
They are as zood, if not better, than any made elsewhere, but-
=Hll they are not good enough,

Following the general American custom, we have built our
lonms for vears by assembling the frame from the foundrey
castings, without machining either the sides or girts.  In our
aim to perfect our loom frame hevond the general practice of
lvom builders, we have recently introduced a full line of modern
machine tools, especially designed for our own loom products,
Each loom that we now send out has the sides carefully milled
where other parts ave attached, and the connecting girts are also
milled ta absolute n|1il'-'||.'mity in length.  The cut shows one of
our loom-side milling machines in operation.  There are so
many places to be cot that a considerable vaviety of motions is
necessary.  The machine for milling the girt ends 1s natuwrally
nmore simple in detail. Our looms pow approach a uniform
standard of size and position of parts, and we expect that they
will aperate with uniformity and precision. Repair parts will
maturally fit closer, amd the whole machine has been raised into
a higher class by st ng with a machined fraome,

We o not expect that boilders of common  locms will

tellow this practice ; in fact, we wounld not advise them to do so.
Any money spent in the further perfection of the caommaon locm
is practically wasted, lor the present common loom is good

enoush for the few vears of use ahead of it
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FIG. IL. FIG; 2
THE BOLTON LOCM-SEAT.

This novel attachment can be applied to any of our looms
and is now sent out with all orders, one to each eight looms. It
provides a seat for the operative that 15 normally held out of the
way by a spring.

Fig. 1 shows the seat as held down by the weaver's weight.
Fig. 2 shows it returned to position under contrel of its spring.

Mr. T. H. Rennie, Superintendent of the Graniteville Mg,
Co., wrote us he considered these seats an “Jedispensrbde adiwncs
fo @ wellrepwlated weave-room.”

“An overseer recently called attention to a Northrop loom weaver,
saying :—*You see that woman !  She has gained 20 ]mumla since going
on those looms and her last winter's clothes won't fit her.' Investiga-
tion showed that she formerly ran four commen locme (No. 4s filling,
17 warp) and now van twelve Northrop on the same goods. She was
making hetter wages with less work, though ascribing some of the bet-
tarment in health to relief from sucking Alling."—[ Cation Chats, Feb., 04,




(W]

THE KEENE DRAWING-IN FRAME.

We are introducing a drawing-in frame with attachments,
1..|‘:-|.'-:'i:|||_-. designed for holding the WakT]a, -:i,l'|-|'| wire detectors,
harness, amd reed in g new and convenient nmnmer, o assist the
operative in drawing in a large nomber of warp ends in a given
time.  There has been some objection to the use of warp stop-
maotions in that they caused extro expense for drawing-in: but
this defect 1s 1 |_-|_1.' obviated |l_'.' this present invention. Its
parts are adjustable, and have a range so that they are applicable
to all our varions forms of warp stop-motions,
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SULLIVAN'S PATENT SHUTTLE GUARD.

These Shuttle Guards are mnde of
Fthe hest quality coppered wire, five-
sixteenths of an inch in diameter, aod
are long enough to reach the entire
length of the hand-rail.  An eve is
formed in each end, and these eyes fit
over the bolts which attach the hand-
rail to the swords.  No other fastening
is required. except for certain widths
of looms, when o center support is
added. The guard fits closely to the
hand-rail for about three inches at each
endd and is then bent to hang over the
race inoany position desired.

This form of construction and at-
tachment makes the most simple and
durable shuttle-guard that has thus far
been intreduced.

The hand-rail is not cut or dam-
aged in any way in making the attach-
ment, nor are there any bslts, screws,
or other fastening, such as have to he
used with other guards, to work loose
and annoy and binder the  weavers.
There are no bolt ends projecting back
of hand-rail to tear the harness. This
guard can be applied for repairs where

b it would otherwise be necessary to re-

new the hand-rail, at less than half the
cost of making and fitting a new hand-rail.  There are thou-
sands of them in use,



THE IMPROVED DURKIN THIN PLACE PREVENTER.

We applied thousands of these attachments to the old com-
mon looms before entering the loom field. Those who wish to
get the best results out of their old looms when weaving light
goods can use them to great advantage. They lessen thin and
thick places, lessen the results of shuttle smashes, lessen warp
breakage and increase production. We recommend them to
purchasers of our Northrop Looms who intend to weave light
gonds on them. Every improvement that tends to lessen the
breakage of warp threads is of high importance when endeavor-
ing o increase the number of looms per operative. A slight
extra cost at the start may pay for itself many times and not
always receive due credit for the performance.

The construction consists of a pair of arms fastened to the
usnal bar across the loom which supports or forms the whip
roll, and o roller held at its ends by the sliding bearings, noted
in the cut by the open hole for the journal. Where Bartlett let-
offs are in use the regular roll may be used without necessitv for
an additional warp roller.

In our first patterns there was difficulty at times in adjusting
the tension of the spring to allow definite control of the move-
ment of the whip rell. We have now overcome this trouble
by using uniform spring tension and governing the movement by
adjustable staps as shown, We make patterns to fit different

.'-I_'.'ll._'r- of lonms.
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This diagram shows the space taken by an E model
Northrop Loam,

Distance A is width with a full voll of cloth on low-roll
take-up and 15 inch warp beam = 45 inches.

B-width with full roll of cloth on low-rell take-up and 20
inch warp beam = 45 inches.

C-width with full roll of clath on high roll take-up and 15
inch warp beam =47 f; inches,

Drewidth with full roll of cloth on high rell take-up and 2o
inch warp beam = j0{% inches.

E-width of lay on 28 inch single fork loom = 75} inches
with 8 inch bobbin.  Add two inches for every inch in name of
loom.  Thus 4o inch leom is 24 inches wider than 25 inch.

On many goods the cloth is never made into full rolls as
shown on high-rall limit.



SPECIFICATIONS OF NORTHROP
LOOMS

OnpeEreEnr Frowm Drarer Compaxy, Horepane, Mass,

Make out separate specifications for each style and size of loom,

PBaw soiamiiisrssigieety Pabeordeved: e e NS
Address .. e AR T R
Wb nrBige i nei i Model o s geg

Right-Hand Belt from Above . Left-Hand Belt from Above
. Right-Hand Belt fraom Below . Left-Hand Belt fram Below
Kind of Cloth to be woven ... Width o Sley .
Number of Picks per inch .. Number of threads in Warp ____
Note :—We furnish ane pick gear with each loom.

MNumber of Warp Yarn..... .. .Number of Filling Yarn.. .. .
Shall leoms duplicate others in the mill?

If so, give date of previous areler. .o
Is filling om Bobbins or Cops? . Total length of Bobbin or Cops_.
Norn :—It is necessary to send several sample cops with mule
spindle, or bobbin and gpindle.  Our regular sizes of
bobbins take 5 1-2 inch traverse on a bobbin 6 3-4
inches long; 6 1-5 inches on a bobbin 7 3-8 inches
long; 6 3-4 inches traverse on a bobbin 8 inches
lomg amd 5 1-2 inches traverse on a bobbin 5 3-4 inches
long. Char regular cop sizes are 5 1-2, 6 1-5 and & 3-4
Traverse, Bobbins are patented, and must be ordered
through wus. At least zoo per loom should be pro-
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vided,  When cops are used we send 30 shewers with
each loom for large battery: 2o skewers with each
loom for small battery.  These are charged extra.
Shall we make Boblan or Cop Heads Standard Bute?
Give largest diameter of full filling Bobhin or Cop measured on
e N s s e e B s
Large or Small B.Jltl. 'y, Dl ameter uf Spinning ng
Note :—Large Battery tl]\th x5 hobbing or cops.  Small I}at-
tery takes 15 hobhins or cops.
What style of Take-up?. e L B R e
Nore: —Qur “High Roll" construction admits of winding any
diameter Cloth Roll up to 17 inches,  Embaodied
with this we have three separate styles of Take-up.

Our regular patiern takes up with every pick and lets
back to prevent thin places.

Ouwr Worm Take-up without the let-back feature, is a
positive take-up, amd is especially designed for cor-
durovs, velvets and similar fabrics, which require
206 picks per inch and above,

Our Worm Take-up with let-lack is designed for those
who require a positive take-up and stll desive the
let-hack feature.

What style of Let-off ¥ S i
Nork:—We furnish Rupen Bmtl:rr Friction, Rnpm amil Frn:-
tion, or Bartlett and Friction combined.

On <L Maodel looms we furnish Compound Let-off
and Compound with friction; on Corduroy looms
we furnish a special let-off.

If friction Let-off shall we order Chain, Fibre, or Rope
Friction? ...
What Whip Roll Cunﬂunatlﬂn - .
NorTk:—Dirag Rells are used only for very ]u avy weaves; heavy
denims and roods of this character.
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We recommend for most cloths Plain Pipe Whip Rells;
for heavv weaves, not taking Diag Rolls, Vibrat-
ing Whip Rolls; for very light weaves, Durkin
Thick and Thin Place Preventors. Unless Vi-
brating Whip Rolls, Thick and Thin Place Pre-
ventors or Drag Rolls are specified, we shall fur-
nish with Plain Pipe Rell.

Will you have Feeler?. R

Will vou have Single or Dmﬂﬂr. Ffrl]\ ] B R

Motk :—Double Fork Looms measure 2 ]l'l.f]'if:"\ more htt“ e
Inom zides than single fork,

I filling for these looms to he made on new or old frames?

If new frames, call for Bunch Builders on  specification
for 5|_.1i]'|l]i]'|."-" frames amd specify how many vou want
eoquipped = BRSPS i

If old frames give maker of fr.unEL nml ]1!!“' many Bllrh.h
Builders are wante:l B : :

MNoTE :—When feeler is used an .Ltl.lflhnellt an spinning frames,

called the Bunch Builder, is required to wind
bunch of yarn on bobhin,

What stvle Warp Stop-Mation is required?

NoTe :—We have three stvles:

Steel harness using one stegl heddle for every warp
thread, adapted for 2-3-34 and 5 harness work.
Divopewire Stap-motion for cotton harness, which re-

guires ane drop wire for every two warp threads in
a4 two-ha

w5 loom wdapted  for z-3-4 and 5
harness work,

Single Thread Lease-rod Stop-motion for cotton har-
ness, wsing one drop wire for every warp thread.
This stop-metion is adapted for any number of
harnesses from 2 ap.

Dop-wires and Heddles are extras and shoulid he
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ordered in suflicient quantities for extra drawing-
in sets, It is well to order about 20 per cent.
more drop-wires or heddles than the looms figure
fror this purpose.

How many Steel Hedidles or Drop Wires?

How many looms arranged for 2 Harnesses?

How many looms arranged for 3 Harnesses?y v How
IOARY: I i How many down? T 2

How many looms arranged for 4 Harnesses* .. How
many up e How many down ¥

How many looms arranged for 5 Harnesses® ... How
WADY WP Fiiiiids i e ELOW ARY cloven ¥

What style Harness \Iotlon' ;
Nore:—We furnish the Roll and LJ|!1 lfl'. lnp lI irness-motion or
the Lacey Top.
We wlapt our looms to take the Crompton & Knowles
Dably.,
We also furnish Special Side Cam Motion for Cordu-
TOVE,
Are Cams on Cam Shaft or Auxiliary Shafe?
If auxiliary Shaft, shall we send gears to run 2-3-4-5 shade?
Single or Double Jack Hooks?
(Mot used with Steel Harnesz. )

Om what No.w of Harnesses shall we set up looms? How
Many up? .. How many down?.
Shall we supply Duh’ln e How many h:llm 5505

What styler |
Shall we supply Single or U«:\uhl-. Spnnﬂ Jack or Direct
Springs?. i i
Is Imlepen(lenr Sael'l. age Mormn required? .
Plain or Tape? i
What diameter 1m1 Fﬂff‘: r-f D‘n‘imfI Fu!lr."- H
width of Belt#. ...

_What




Tight and Loose or Friction Pulley ¥ )
Motk :—Regular size 12 inches ([11n15:ter. 21 mches [ace, fm
25 inch loom, 14 inches diameter, 2 1-4 inches
face, for go inch loom. We strongly recommend
this width of face, as wider pulleys are much more
troublescme in shifting belts.
For 2 1-2 inch belts and wider, we recommend friction
pulleys.
We furnish 16 5-8 inch, 15 inch and 2o inch Beam Heads.
Which do you require * R R R
MNote:—When 20 inch heads are 1|sr_d luoms measure 3 inches
more in depth.  Heads for our broad sheeting

looms, are in all cases 10 inches,

Distance between Heads? . e
NoTE:—For proper width between ]:!e*un Hen{ls, We Tecom-
mend 4 inches more than size of loom.  For those
desiring extra gpace we supply Beams 5 1-2 inches
wider than the size of the loom.
We furnish 5 inch and 6 inch diameter Yarn Beams.  Which
do you require? ..
NoTe :(—We 1e<ummmul ( mch bﬂ:rre] ffrr 20 1nch Ev: im I'Ilz'hfl-sf
also with smaller heads if fine varn.

How many cxtra Shuttles? (Omly one per loom in-
cluded without extra cost.)

What style Temple will vou have, 1 3-4 or 2 1-2 Roll?

How many Bobbins shall we order for you? Style .
il soaked .. :

NoTE :(—Send *‘ImplL hpllln:"e to fit ]‘l-uiﬂ'.-ml- ta.

For what number of picks shall we set up looms? S

Will you have Bolton Loom Seats? ... ... [(On;e to each
eight looms—no charge. )

Note :—Send us one complete reed such ag vou intend using on

these looms. On order for 23 to 1oo looms, 2
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reeds, over this amount, 3. As the contraction on
our High Roll Take-Up is considerably less en
several classes of weaves than on other looms, it
would be well to write us before ordering new
reeds.  The maximum  reed space is 5 inches
wider than the size of the loom.
Pickers must be of short pattern not projecting above
shuttle o,
We furnish sample sets of strapping and pickers with-
out extra charge.
Om Side Cam looms send us copy of Chain Draft.
By what lines shall we ship?
Remarks

We find that several users of Northrop looms are buving
wooden shuttle blanks cut to receive Northrop shuttle parts,
from ocutside sources, taking parts from Northrop shuttles in
which the woad is worn cut to put in them. We call attention
to the fact that we ourselves sell shuttle blanks cut to receive our
parts, and charge a low price for the same. our regular charge for
the ordinary Persimmon woaden blank being 25 cents each. We
cannot gee how anvone can afford to sell them for less and furnish
a good article.  There is not sufficient profit to ourselves in this
price to make us very eager for the trade, but we do like to have
our looms give rood results, and we frankly do not believe that
shuttle blanks made by other parties will hold our shuttle parts
so uniformly in proper position as our own. If the bobbins in
a Northrop shuttle are not centrallv held they will break more
filling. This might not be detected unless a careful comparison
were made,
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SOUTHERN SUPPLY OFFICE.

We have recently enlarged cur Southern Supply depart-
ment, consolidating our Southern office in the same building at
40 South Forsyth St., Atlanta, Ga.  The Southern Supply De-
partment was more or less of an cxperiment at the start, but has
proved a great convenience to our customers.  We intend to
keep a full line of loom parts on hand, which can be furnished
promptly to our customers, and by shipping from a point nearer
to the Scuthern mill, we save them freight charges,  There ic a
point, of course, at which shipments from the North are more
advantagecus, but our Southern Supply office handles  the
greater part of the business from the Carclinas down.

Since establishing this department, we have succeeded in
converting many of our customers from the old habit of getting
local castings for repairs., This vse of crudely made parts on
our machinery is distinctly disadvantageous to the user, and we,
of course, can accept no responsibility for the proper running of
our machinery, if parts are used which do not conform accurate-
ly to our own patterns.  Where one of our parts is used as a
pattern by which to pet castings the new parts are necessarily
imperfect on account of the shrink of the metal in the mould.
We intend to keep our prices for supply parts so moderate that
there is no prﬁﬁt to anyoene in using substitutes, es]mciull_\' when
the question of adaptability for the service intended is fitly con-
sidered. -

Sreens help b toormn Northivop beoms with surprising guickness.
A sonthern exiumple was heand from pecently, who wis given an faere
of loom=" a8 he expeessed i, abont as <oon as e set foot in the mill,
W e first warp ran oomt Tee colled to the fiser: ey, mister, come
Do ! the string's all ram ot that oe dom loe,” "—[ Cotten Chets,
Sune, 08,
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A NEW METHOD OF FILLING HOP-
PERS ON NORTHROP LOOMS.

In the early days of our loom introduction, we were tald by
many mill officials that the records which we were making in
our own experimental room would be easily beaten after the
mills had taken the looms under their own charge. This we
were perfectly willing to concede, and results have proved that
those who use the looms will discover many latent possi-
bilities. We found that one mill was adopting a method
of filling hoppers in which the weavers took a whele hand-
ful of bobbins from the filling box at one time, freeing the
ends of filling from the bobbins with the other hand, winding
off sufficient yarn, and then slipping all the bobbins into the
hopper at one operation. This is made easy by the use of cur
latest hopper construction, having the new spring discs. Our
investigator timed some of these weavers, and found they could
put 24 bobbins into a hopper in a minute and a half to two
minutes. The speed is facilitated, of course, by having the ends
of filling left in proper position when doffing at the spinning
frame. We estimate the time required to fill a hopper by the
ardinary, single-bobbin method, at about three minutes.

The practical advantages of the system were shown by the
results being obtained. The weavers were all running 20 looms
on ticking, with no help. With common looms on similar
goods, they run from 4 to® looms in the same mill, paying 32
cents per cut against 11 1-2 cents on the Northrop,  The Nor-
thrap looms were also giving more production and better cloth,
with less cost for repairs; in fact, the entire repairs, including
shuttles, were not costing over 3 cents per loom per week.
The matter struck us as having sufficient importance so that we
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not only advised all our customers carefully about the advantages
of the system, but we have hired expert weavers who understand
the svstem, to teach weavers in various mills how to utilize the
new idea. We naturally find more or less opposition from those
who are set in their ways, and we also have found that other
mills have made improvements of their own over the commaon
svstem, some of the substitute plans having considerable merit.

A system which accustoms the weavers to placing several
babbins in the hopper at a time has another advantage, in that it
uses up less of the weaver's energy in walking back and forth
from loom to loom. Weavers are {requently seen putting baol-
bins in hoppers when there are only one or two gone. They
should economize their effort by learning to wait until a large
number of bobbins can be put into the hopper all at once.  This
latter system will allow them to tend many more looms with no
increase of effort.

The fact that considerable time is taken by the weaver in
finding the end of filling on the holbin and unwinding the same
has led to the suggestion that such ends could be unwound by
cheap help who would arrange hobbins conveniently in the fill-

ing hoxes before they were sent into the weave room.

ARRANGEMENT OF LOOMS.

We have given considerable study to the problem of ar-
ranging Noerthrop looms so that the weaver shall operate
them with the least possible exertion. A great deal of a
weaver's time and energy is taken in the moving from one
leam to another. The usual weaver plans to get to every loom

as it is stopped, so as to start it up as soon as possible, attending
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to the duties of taking off cloth and putting bobhins in the hop-
per while all the looms are running,  The prablem was fipured
by taking the average distance a weaver would he abliged to zo,
by adding the distances from each loom to every other loom,
and dividing by the product of the number of looms, multiplied
by the number of looms minus one.  On the single-allev svstem,
the average distance for 16 print looms figured 10.23 feet, Ona
double-alley system, 16 looms, the average distance figured 15.52
feet, a saving of 17.7 per cent. With 24 looms the saving of
the double-alley system is even greater, the average distance
with single-alley being zg.52 and with double alley zr.1g, or
28.2 per cent. saving., With a single-alley system, the average
distance between looms increases directly as the number of
looms; but with the double-alley system, while the looms are
increased 30 per cent., the average distance from loom to loom
is increased something like 35 per cent., showing it is easier for
a weaver Lo run a given number of additional looms than it is to
run an equal number of original looms,  The two-alley system
also allows the weaver to move in a circular path while filling
batteries, and thus to be always approaching the hatteries which
need attention the maost; whereus, in the single-alley svstem,
when the weaver reaches the end of an alley, the loam needing
attention is at the other end.

The problem was alse considered in relation to arranging z
looms in three allevs, eight to the alley, The average distance
is practically the same as with two allevs, but there are disadvan-
tages in having three separate alleyvs to move around in.  With
more than 24 looms there might be advantages in the three-alley
S}'Stﬂ‘!'l.'.l, I'H.]t S0 far as our I}re:;ﬁ‘nt e:ﬂ])EriEl’l{L“ FOoCcs, We arc nok
prepared to give a definite recommendation.  We do unhesitat-
ingly recommend the two-alley system between the limits of 12
to 24 looms to the weaver unless the weavers' seat is used, when
a long single-alley would be advisable.



WEAVERS' SEAT.

While we have believed for several years that we should
ultimately see good weavers running 50 Northrop looms each,
it is possible that such a feat will not be generally accomplished
unless some way is found to relieve the weaver from the extra
exercise taken in covering so much of space.  The actual hand
operations necessary in running 50 Northrop looms are not be-
yond the capability of an expert weaver, if warps are well made
and well sized. Neither are the operations of putting bobbins
in hoppers, or drawing in warp, necessavilv fatiguing. The
walking now necessary and latiguing can be practically elimi-
nated by use of the seat illustrated in the cut. We sell these
at ten dollars each, and five cents per running foot for each
rail.  The alley should not be too narrow and the help should
not be allowed to push against the hoppers.



INSTRUCTIONS FOR RUNNING
NORTHROP LOOMS,

Our experience is by no means sufficient to absolutely settle
all points of discussion.  We learn more about the art of weav-
ing every week, and consider the possibilities of further knowl-
edge and improvement practically exhauvstless,  Many volumes
have already been written about the detail of plain weaving
with common looms, so we shall limit these instructions to the
new features introduced by the novel mechanisms on our own
looms.

While these new devices necessarily introduce new prob-
lems, there is nothing verv intricate about their operation.
The fact that thousands have been running for vears should give
the Fixers self confidence.

BATTERY (OR HOPPER) ADJUST-
MENT.

As the dafiery is thrown inte operation either by the A/
hamd fifug-fork ov the flingfeelor according to the style of
loom, in setting the battery it 1= necessary to begin with this
fork or the feeler as the case may be.

If we first consider a loom without filling-feeler the various
steps in the adjustment of the battery would be as follows:
First see that the filling-fork is set properly relative to the grase
or geid.  Then place the end of the fiur-motion-fuger against
the fdiueforksfide and tighten the finger on the sfarffng-rod by

means of the sefsercr provided.  Next turn the loom, allowing
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the fork to engage with the #fug-motion-foek, until the latter
has moved as far forward as it will.  This will turn the starting-
rod inte operative position, and the shuttle will now be on the
battery side of the loom, in position to receive a fresh bobhin,
Now raise the freforfuger, which extends from the starting-rod
bencath the dreastfeam, until the shidtle-feefer can swing for-
ward against o stp provided for it and tighten it on the start-
ing-rod in this position.  Be sure and set the feeler-finger high
enough so that the pull of the sterding-rod spring will not pre-
vent the shuttle-feeler from bearing against its stop.  The &refed-
depresser, which is attached to the shuttle-feeler. should now be
set so that the latch on the hopper will be struck by the Jwnter
on the front of the lay. Bring the lay forward to the frond cou-
fer, thus causing the bunter to strike the latch and drive the bob-
bin into the shuttle.  The shuttle should he in the center of the
shuttle-box and when the #p of the shuttle is against the prcker
the shstte-ipring should be in line with the feads of the bob-
bins in the hopper. It is usually necessary to wrap a narrow
piece of &fathes around the end of the lay to prevent the shuttle
from woimz too far into the box, and on badly worn pickers it is
customary to place additional pieces of leather inside this loop
as required. If, now, the shuttle is in proper position the
frryiferrer which  inserts the bobbin should not touch the
shuttle anvwhere, and should be, approximately, in the cen-
ter of the shuttle.  If this is not true the proper position may he
secured by turning the ecccufere pins, in the fo-soends, upon which
the crand-arms work.  In doing this be eareful to turn the
pinsinboth swords an egual amount, so that the length
of the ceandoarms shall remain equal, T either eraud-acrm has be-
come too short, from wear, to allow of this adjustment, it should
be replaced by a new one.  If the dead of the fransferrer comes
in the center of the shuttle, but the fangfreersford does not, the

latter may he bent into place, but before doing this it is always
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advisable to make sure that all adjustoents have heen properly
made. The head of the transferver should not quite touch the
head of the bobbin when the Eormer is at its lowest point, a
clearance of not over 1-10 inch being desirable. This adjust-
ment iz obtained by means of the setscrcne and clrmping-fodt
on the latch.

The shuttle-fecler will extend across the mouth of the shut
tle-box, when the lay is in forward position and a bobbin is he-
ing transferred, and its end should come close to the facd Sox-
Mate, but without touching it,  If the shuttle is not in the hox
far enough to allow the shuttle-feeler to clear it, as the lay
moves forward, the shuttle-feeler will he pushed back, and
through the latch-depressor, the latch will be prevented from
engaging with the bunter and a fresh bobbin will not be inserted
in the shuttle. Thus the shuttle-feeler prevents the transfer of
a bobibin from the hopper to the shuttle when the latter is not in
the proper position to receive it, and it should be always
kept properly adjusted. In the sctting of this part o
]eﬁu'ﬂ:.' of ene notch in the :-'\.l1L1tﬂ|'_'—."-|:‘,tt’i11g' 15 allowed.  That is,
the hobbin transfer will take place when the shuttle-tip just
clears the shuttle-feeler and does not push it back, and the lat-
ter is so set that when this occurs the first ring on the bobbin
will go into the second notch in the shuttle-spring. If, how.
ever, the transfer is permitted by the shuttle-feeler, and the
first bobbin-ring goes into the third noteh inthe spring, the shut-
tle-feeler is not close encugh to the hopper and the sfead which
carries it will probably require filing to overcome the trouble.

The setting of the parts pertaining to the battery is slightly
muodified on feeler looms by the presence of the filling-feeler and
the feefer Srread-cutter, but many of the adjustments are not af-
fected.

The movement of the stavting-rod, on feeler looms, is
transmitted from the fng-com folfower through the feke-riide
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and strevng-rodaem, instead of the filling-fork-slide and filling
motion-finger as first described.  The flng-motion drip, on the
upper end of the cam-follower, should be set so that the notch
in it would be in line with the end of the feeler-slide when the
latter has been put into operative position by the filling-feeler,
and they should engage one another just as the lay reaches the
front center.  The starting-rod will then be twurned, and the
shuttle-feeler and lateh will be positioned the same as on non-
feeler Jooms, The shuttle-feeler, however, will be made in the
form of a #hecad-cusfer, and the bunter on the lay is of special
construction as it not only engages the lateh but also eperates
the thread-cutter. The only difference which this makes in the
setting of the shuttle-feeler is, that care must be taken so that it
will both cut the thread at the proper time and prevent bobbin
transfer when the shuttle is #o# properly placed. This can be
readily done by raising or lowering the thread-cutter, or by
slightly changing its angle to throw it further forward or back,
5 DECessaTy.

A knowledge of the foregoing adjustments will be suffi-
cient for any ordinary trouble not occasioned by breakage. The
hopper, asa rule, gives very little trouble and requires scarcely
any adjustiment,

The rotation of the hopper should always bring a hobbin
into proper position. The Aearings should be kept properly
piled, care being taken not to drip oil on the bobbins,  If the
weavers leave gaps between bobbins when filling the hopper.
they may have tromble.  They should not allow these gaps to
cecur, as it is perfectly easy to turn the hopper back
amd A1l it properly,



SHUTTLES.

The latest Northrop shuttle takes either bobbins or cops,
It is shaped to prevent filling from throwing forward and escap-
ing from the ecre, or looping around the doea,

The spring corer at the rear is fvefiwed so that if the shuttle is
too far into the box, the bolibin, when striking the incline, can
push the shuttle into place so that the bobbin can enter the
spring properly,

If the fhread endraness to the eye get jammed or closed they
can be opened by knife Dlade, or other tool, but care should be
taken mnot to open these entrances any wider than they were
originally.

If the eye becomes clogged with cotton or lint, it should be
cleaned out.

A small piece of Fowsed is placed at the throat of the
shuttle for friction, which can be easily renewed, When coarse
filling is used, it may be necessary to put bunches of sdrsdes-
wrrste, or feisties, thrnugh holes in the side of the shuttle, to
make adcitional friction. These must be put in by the leom
fixers, as we cannot send them out in this way, not knowing just
what conditions arise in weaving.

If the shwetle speing gets loose, it should he tightened up by
turning the festening serce. Shuttles should not be al-
lowed to run with loose springs.  We helieve we have
made considerable improvement in this direction by our latest
spring and fastening.

If troubde is found with cw? fing, the wood near the shuttle
eve may have become rough, and should be smoathed with fine
sand paper, or emery. Any small slivers or sharp edges should
he removed by the same means.



If warp threads should be hroken out by the shuttle, it may
be that the tips are blunt or rough, in which case the trouble
may be remedied by polishing with emery cloth,

Outside of the usunl splintering and slivering, generally
caused by unfit wood, the actual breakage of shuttles on Nor-
thrap leoms is probably due to the following causes:

The shuttle may get pinched hetween the fempé and the
resd, in case the peofecror fails to act. Our recent models of
temples are designed to prevent breakage of the shuttle even if
this happens, but of course, the fiver should follow up his work
anid see that the protectors are properly operative.

Shuttles have been split by babbin rings wedging between
the speing grips, but this is of rare ocourrence. We grind the
ends of our springs now, so as to limit the chance of their press-
ing against the shuttle sides. Of course, it is possible to break
shuttles, if bobbins are caught during transfer, or if certain
parts of the loom are broken or inoperative.  In spite of all the
chances, our shuttles wear verv well, considering that one shut-
tle runs continuously, the wear not being divided between two
shuttles, as in the common loom.

We furnished all the shottles used with our looms, until 2
few of our customers tried the experiment of buving wooden
hlanks for use with old parts from our shuttles, so have an actual
record of their life, which runs over, rather than under, six
months on the average,  Remember that our shuttles run con-
timuwously and vndergo twice the wear in the same time as com-
mon loom shuttles. Excessive wear 1= often due to shanp recids

Shuttle wood is liable to curious variations, both from nat-
ural and artificial causes. Soametimes the stock is too severcly
Aifi-dried, taking all the life out of the wood so that it breaks
like sealing wax.  Shuttles are sometimes treated with hot solu-
Homs of wax or oil. - This may improve the surface smoathness,

but if not carefully fellowed up, may injure the stock.
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Shuttles are shaped to ron true and balance as well as pos-
sible. With the weight continually changing and shifting, as
the varn weaves off, it is impossible to keep the center of
gravity in a uniform position.  The shuttle is also pulled out of
Place by the drag of the yarn, which varies in tension as the
bobhin or cop winds off,

A perfect design would have the shuttle points on a line
that would pass through the center of gravity, with the weight
fairly well distributed on cach side of the centre,

Shuttles made for foasdinder fooms have a longer back, so
that the pressure of the binder in its lost contact will not change
the direction of the shuttle.  We made all our looms with Aeck
Sipers for vears, but are now having very good success with

front binders on certain models,

MISTHREADING.

By this is meant a failure of the shuttle to thread-up proper-
Iy after the insertion of a fresh bobhin, and for convenience we
may  classify these failures as sewd and feppermisthreads, A
real misthread is one for which the shuttle-eve is responsible,
the thread in this case breaking after the shuttle has gone once
across the loom, and a hopper misthread is one due to breakage
of the filling when the hobbin is heing transferred from the hop-
per to the shuttle.  The real misthread is the much more serious
of the two as it cavses a sdpicd (or shuttle mark) in the cloth,
and several real misthreads in succession will result in o defect
which may necessitate cutting the cloth at that point,  The
usual  coause of real misthreads 15 o damaged or efgeed o
shuttle-eye.

The shuttle-eye may possibly get jammed or choked by lint
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so that the thread cannot enter at all.  If this happens, the fork
will still be raised all vight, for the thread will draw over the top
of the shuttle on its first Hight.  When the shuttle is picked hack,
however, the thread will be broken, calling for a new transfer of
filling and making the above mentioned defect in the cloth, as
the shuttle will continue to lay threads going from the hopper
and will lay none on the return.  In weaving fao-rhads gonds
this action puts seevead Sheeads in one shade. It may continue
this operation until all the bobbins have heen transferred from
the hopper when the loom will be stopped by the daoppes wns-
thread device. A hopper misthread causes no defect in the
cloth, and, moreover, we now provide our looms with the device
just mentioned, which will stop the loom if two such misthreads
oceur in succession,  This device will also stop the loom if for
any reason the Sft-dand fifing-fork-sfide is moved forward three
times in succession. It may be possible for the fixer or the
weaver to intentionally disarrange this motion so as to prevent
the looms from stopping, but this should not be allowed, as it
might cause a bad #in plree if the hopper became exhausted or
any accident caused repeated misthreading.,  The fact that the
loom is found stopped, even when there is not a warp break or
slack thread, does not necessarily mean that the shuttle has been
misthreading. Itis possilile that the shuttle-feeler may have pre-
vented the shuttle from receiving a bobbin twice in succession.
hecause of the shuttle being out of its proper position and this
would canse the loom to stop just the same as if hopper mis-
threads had occurred twice running., If the loom is found
stopped with an empty bobbin in the shottle it is o sure sign that
the shuttle-feeler has found the shuttle out of place, and this
means that the shuttle is not boxing properly.

Men with inventive capacity offen assume Lo improve on
our shuttle eve, and we do not assume that improvement is not

possible where we have made so many changes ourselves, [t is



necessary, however, to recognize the requirements of the case, as
a shuttle eve for universal vse must be adapted not only fo
threading easily, but also prevent the filling from throwing ahend
and getting out of the slot. Tt muost also provide for easy pas-
sage of bunches, be practically self cleaning, sive a proper fric-
tion, not weaken the wood materiallv, have sufficient weight to
balance the metal parts at the other end, be fitted in the wood so
as not to catch warp or filling, and be designed for easy maolding
and machine work.  As to the simple problem of threading
shuttles, as far back as 1504 we could transfer over 1.000 hab-
bins without a misthread,  These records cannot be attained,
however, without proper sctting of the loom.  We believe the
boxing of the shuttle has more to do with this trouble than any-
thing else, and recommend a dgld, caor el with  mederate
pressure of the binder. We learned vears ago that the amount
of misthreading was affected by the moisture in the weave room.
YWarn iz strengthened by moisture and strong varn will paturally
break less under strain whether it is filling or warp,

BREAKING OF FILLING.

Every break in the filling causes extra labor, as the weaver
must put a bobbin in the hopper twice at least in order to have
its supply of filling woven off, or if the loom has a feeler it will
stop. and the weaver must match the pick and again start it,
which causes a loss in production.  Every bobbin ought to
weave off clean, except on feeler looms, but a harsh pick may
cause the filling to o cwd of the shuttle eve or foop arownd it
Sometimes the varn wraps arowad the peint of the bobbin or
skewer while running off, and the filling sometimes catches on
the picker or picker stick. Care should he tuken to allow no



cracks, projections, or corners where the thread may catch when
throwing out of the shuttle. With our earlier shuttles we ex-
pected breakage with No. 36 filling on at least one in ten bob-
bins, whereas we do not now expect more than one in twenty-
five. [t is casy to note how filling s running by casually
glancing at the hoppers in the weave room to see how many
partly filled bobbins have been put back in the hoppers.,  With
cop filling the yarn sometimes catches in the slot of the skewer.
Also trouble 15 occasioned by sp8f copr, due either to shock in the
shuttle box or poor design of spindle or skewer.  This fault can
he largely decreased by properly sctting the pick and the use of
proper sheitle checks. There are many checks in the market
which box the shuttle properly, it a shuttle must be received
casifv to prevent cop splitting, and there are very few checks
which are adapted to this requirement and also to controlling

the shuttle properly,

BOBRBINS.

We have received a long and varied education in the require-
ment of filling bobbins as we have purchased or manufactured
all of those wsed on our Northrop Looms ever since we com-
menced to build them,  The complaints of our costomers there-
fore all pass through our own office. Bobhin wood s liable
to serious fluctuation, especially when not carefiedly sedecied and
crrefufly deed, We believe the greater part of the trouble with
hobhins getting out of shape is due to she? seanmning, it being
necessary too carry a very large stock of blanks in order to have
sutficient supply of tharoughly sensoned woed on hand, Changes
in the wood itsell not only require reaming and the w eeding oul
of Tadly warped boblbins, but alse cause Seseming of e rugs



hefore the bobhins are otherwise worn out. [t is, of course,
necessary for our loom that the hobbin vings <hauld hold fGrmly
=0 that the bobbin will lie properly in the shuttle,  We insist on
carctul guuging of both wood and rings at the stare, but the wood
may change after the gauging process.  The split rings applicd
to the bobbins are necessarily somewhat elliptical.  In order to
obviate trouble from this source the rings are applied so that the
slots: will not he opposite each other. The bobbins will
swell if filling is dampened =0 that they will not fit the
spindles.  This necessitates veaming, but the reaming should
not be done while the bobbins are wet, as too much wood will
then be removed.  We are now introducing  spindles with a
centrifupad cfwfcht that allows a loose fit with the hobbin on the
clutch and allows more leeway for the fit.  We believe this is
onge of the most important improvements ever made in the art.
The contour of the bobbin varies with the kind of yarn spun.
Bobhins for coaree filling require coarmer sfops on the  conre
With coarse yarn we use 12 steps, for print yarn 14. For coarse
filling we usually recommend groeres on the barrel instead of
rife. We have made careful experiments in order to determine
the proper size of barrel for filling bobhins, and our standard
patterns are all of uniform diameter, To avoid trouble with
damp filling we advise that the bobhins he @ weth S
secad off and two coats of shellag applied after they are dried.
Much trouble is found with flling yarn hecause the hobhins
do not fit dewn properly on the spindles. We expect to
chviate this trouble entively with our new spindle, but the fault
will necessarily continue in old mills.  With the old pattern of
spindle the bobbins should fit the sfere at from one-half to five-
eighths of an inch, entering the cup (if there he one) at about one-
eighth of an inch, fitting loose at the wgper deasing, which should
be at least 3-4 of aninch in length,  Cups are really not neces-

sary on our filling bobhins as the steel rings prevent splitting.
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When the babbins are reamed the reamer should be care-
fully watehed,  Not over 300 hobbins should be reamed without
testing the fit.  Try the spindle in the bobbin and feel if there is
play at the vpper bearing. If not, the reamer needs spreading.
To spread and sharpen o reamer, the fomger must be draaon, the
reamer placed in a vice and the part that reams slightly spread
with a light hammer and a tool made for that purpose. The
reamer must then be tempered.  Any good mechanic can change
the reamer to the proper size. A mill with 10,000 filling bob-
hins should have at least six top reamers and two “ged™
reamers. The uwpper bearing gives a great deal more trouble
than the lower bearing and it is well to have a surplus.  Run
the reamer at least 2,000 revolutions a minute,—2,500 is hetter,
A good man should ream from 7,000 to 10,000 bebbins a day,
Every mill should have at least 2o babbins to a spindle to each
number of varn used.  To weave off in the shuttle properly the
Fditay wind should be considered. We have found many mills

where changes in the frroerse would give better results,

PREVENTING BUNCHES IN CLOTH.

All weavers know that when the last end of filling winds
off from a bobhin it is liable to make o dwwcd o the cloth.
Careful investigation has determined that these bunches are
practically alwavs due to the bobbins whieh did not start
up properly after dothing and therefore reqguire to e wound on
by hand a few tuims in order to piece up.  These few turns are
not wound tight enough to wind off properly and very possibly all
come off together, which aceounts for the fault noted.  There is
a common method of doffing which also aggravates this difficulty,
when the deffers wind the varn on the babbins by siving ita few
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twists around the base instead of using the socdes doff. The
socket dotf is certainly preferable.  In order to avoid the trouble
from the bunch with the hobbins not starting properly, My,
Charles H. Arnold of Grosvenor Dale, Conn., desipned a
methad in which the doffers are provided with holihins having
sufficient varn spun on them so that they can be pieced up.
Whenever an end does not start in deffing, the deffer removes
the empty bobbin and sepdeees it with the bobbin already pro-
vided with encugh varn to piece up. In the weaving of fine
goods this change reduces the seconds at once to a marked
degree.  The extra bobbins arve of course furnished by spinning
a slight amount of varm on some extra bobbins at the frame and
then removing them for use as noted. It is, of course, some-
what difficult to secure co-operation between the two depart-
ments, the spinner not often willing to go to extra work on the
weaver's account, It is enly, however, in this way that good
vesults are obtuined, Mr. Arneld’s idea is patented, but we
allow its free use to all owners of Northrop Looms.

The bunches can also be entirely obviated by use of the
Feeler which will supply new filling before the end has run off
the bobbin. We have put feelers on hundreds of looms for this
special effect.

COP LOOMS.

In weaving with cop filling more care is necessary than
with bobbins. Our skewers are muade from conventional pat-
terns by an experienced builder and are designed to fit the sam-
ple cops which are sent us. We have to fit the skewers to the
cops, as it will not do to assume that all cops are alike becanse
they are spun on similar mule spindles.  Some yarn is twisted
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havder than others and yurn is often spun hoth coarse and fine
on the same spindle.  Proper temper is very important, as the
skewer should not only have the proper shape, but holid it and
stay open. hlany fixers spread skewers with a screw-driver or
other tool, but this is very liable to break them. When a mill
vses sieamed cops it should be careful to send ws sample cops
after heing steamed. Trouble with cops splitting is not neces-
sarily due to improper shape of skewer or excessive pick af the
loom. Tt may possibly be due to the lack of proper wind in the
spinning room.  Sometimes cop skewers on our looms get hent
by catching in the shuttle. They should be carefully examined
at intervals to sec that they ave perfectly true. During the
transfer the emptly shewer strikes into the box with something of
a blow amd the cop fwder which are vemoved from the skewers

can be dropped in the box to make a cushion.

WARP STOP-MOTIONS. THE STEEL
HARNESS.

With our sfeed durrwess tiarg sfop-mefion the el them-
selves are uscd as detectors to effect the stopping of the loom if
a warp thrend breaks or hecomes too slack.  Originally we only
applied the steel harness for two-horness weaving, but are now
using it for three, four and fivesshade work with success in a
number of mills, The heddles of the stee]l harness are sus-

pended by the deddt dasr which pass through s24 in the upper

part of the heddles, the warp threads being drawn through the
cred near the center.  The lower emls of the heddles are free

from the moving frame, but are guided by stationary devices
which prevent their swaving too much either forward or side-

ways. DBetween the harnesses is a long, flat costing called the




afapemeafion givd, which serves two purposes: first, to separate the
harnesses aml hold them in position, and secoml, to resist the
action of the #edr dar when a heddle drops dewn and 1s canght
between it and the giry, as happens when o warp thread breaks,
O the lower edge of this girt is fastened a steip of sheet steel
having serrated edges, which we cull the sermrded far. The
edfres of the feeler bars are also serrated, and this construction
prevents the heddles from slipping or twisting when engaged
by the feeler bars.

Upon the exm shaft is the eicidager cqme upon which the
asciifator-cam-folfower works, which, through the escifator o,
operates the feedr dare. This cam follower is held against the
cam by means of the srcifador spring. Adjacent to this cam, and
forming a part of the same casting, are two profecfonr. Nor-
mally, these projections just clear the faecl-gff, which is a small
casting fastened to the same stud or shaft that holds the cam fol-
lower, When the heddle drops, the feeler har strikes ity and
the cam follower is thus prevented from following the cam, and
the knock-off, on the shaft with the follower, 12 moved out of its
normal position in such a way as to he struck by one of the pro-
jections attached to the com, thus moving the daecd-off fnk on
which the cam follower and the knock-off are mounted,  This
maotion of the link is communicated to the shigper fandfe, throw-
ing off the belt.  When no heddle is down the feeler bars oscil-
late back and forth, and keep the knock-off out of the way of the
projections or Ay on the hub of the osedfeder cam, and the loom
continues running.

In setting the steel harness stop-motion the first thing to do
is to either throw off the belt, or remove the & which holds
the end of the shigper-fever in the sdipper-bhandle {the latter can
now be done on all looms which we make), and place the ship-
per handle in the wofcd in the shigper-fock; this will bring the
stopemotion parts into the same position as when the loom is
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running.  Then turn the loom until the feeler-bars are in their
extreme forward position under the girt.  The knock-off link
should be against its bearing in the hub of the cam, and the
cum-follower should bear against the cam in its lowest place.
The small casting on the same stud as the cam-follower, called
the Zaecd-off, should be so set that it will just clear the projec-
tions on the hub of the cam as the cam revolves on the cam-
shaft,

The cam om this stop=mation is very similar to that used
with the cotton harness stop-motion.  The position of the oscil-
lator-cam is governed by the setting of the harness cams and
should work in conjunction with them. When the harnesses
are level, or p:m:—ing each other, the oscillator cam should be so
set that the long axis of the cam is horizontal, that is, so that the
faces of the cam point directly to the front and back of the loom
on a line parallel with the Aoor.

The cam-follower is held in position by o gpeing on the séed
to which it is fastened ; if it does not follow the cam as quickly
as it should, tighten this spring, Care should be taken, how-
ever, not to have too much tension on this spring,
bt just encugh to make the cam-follower work properly; other-
wise the heddles may be bent by the force of the blow. The
motion of this cam-follower 18 communicated to the feeler-shaft
by means of the sqcffafer-red, the length of which may be varied
at will by means of the erciffafor-redeconpding.

O ench side of the stop-motion girt, under the warp and
just touching it, are the front and back rod, which hold the
heddles in place so they will drop into position to be caught by
the feeler-bar if a thread breaks.  These rods also hold up slack
threads which otherwise might allow the heddles to drop low
g'nl.nlgl‘.l Tor st i the loam.

Small castings called deddie-bar collars ave placed on the
heddle bars to keep the heddles in line with the yarn.  There
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is also a dedile-for-ddacd at ench end of the stop-motion girt to
keep the hottom part of the heddles in line.

The harnesses are allowed to cross at various positions of
the crank, on waderdhrom looms from the bottom center to the
front center, and on sverdheone looms from the top center to the
fromt center, according to the class of goods to he woven.

On two-shade looms the harnesses are connected to what
are termed faracie-ref at the top of the loom.  Care should be
used to have the Aacd harness comnected with the drnye roll, and
the frend hamess to the swadfer mll, in order to work in
harmony  with the harness cams, The opposite to this has
sometimes been done, thus interfering with the proper working
of the loom,

The frows heddle bars are smaller than the decd bars, and
must be set in their proper position.

The front and back reds should be set just high enough to
tonch the yarn when the yarn is in its proper position on the
race-plate.

If the shade should be too high above the ruce-plate it can
be lowered 13::.' turning down the sof sorees in the castings, at
each side of the loom, upon which the daraesi-redlahaft rests,
and then tightening the connection between the farners-vede and
treadfe. To doo this, raise the cap having the gpeingy on top and
turin it.  If the shade should be too low, lossen the connection
between the harness-voke and treadle and raise the harness.
The shade should just clear the race-plate. A great advantage
with the steel harness is, that after the shade is once set it re-
guires very little or no attention, and new warps can be put in
without altering the shade, and more quickly than with any
ather harness made.  In putting in a warp, however, it is possi-
ble to get it tangled ups but this can be avoided by a little care
andd commen sense on the part of the operative,  After the warp

is once placed in the loom there is no danger of tangling,
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The fottom conncction of the front harness should he [placed
in the second’ wofek in the treadle and the faed one in the fowrth
el

The heddle-bars must be straight, £ the heddles
bind in any wav on the heddle-bar it will canse reedy cloth,
amd alsa be a serious strain on the varn. No oil should be
put on the heddles or heddle bars.

It sometimes hecomes necessary to apply a heddle to the
harness after the warp has been drawn in, and this is usually
done by Areadivg apen the slot and slipping it onto the bar.
While this is all right as a temporary expedient, it is well to o
over the harnesses in the drawing-in reom before re-drawing,
and remove such heddles, as they are liable to cateh in adjacent
heddles, and interfere with the proper action of the warp stop-
motion.

One of the most annoying troubles formerly experienced
with our steel harness looms was due to the liakility of the hed-
dles to become masnefized, therelsyy causing them to stick to-
gether and make poor sheds.  Some slight changes in construc-
tion have seemed to overcome this difficulty, as we hear very
little from it, except on some of our earlier looms. It is per-
fectly easy to remove this magnetization by passing the heddles
through an efeetric cold, and we have demagnetized several lots
fﬂ‘r U custoners,

Sometimes the lower ends of the heddles are seriously bent
or twisted by the action of the feeler-bars.  This, however, is
due to improper adjustment whereby the loom continues to run
when a heddle is down, the heddle thus receiving hundreds or
even thousands of blows before the broken thread is discovered
and piceed up.

Like every other mechanism that contacts with a cotton
thread, the heddle is smoothed by use in a war which no previ-

ous mechanical method can attempt to duplicate.  Our stegl
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heddles will therefore work much better alter a few weeks' use,
and cause much less warp breakage than when on their lirst
warp.  We polish the eves in the best wanner known—in Eact,
we use especially invented processes; but the rubbing contact of
the cotton thread sives the final finish to the surface. It is im-
possible for this wear to ever make a sharp edge, as the thread
turns its corner in such a way as to continually round the edgze.

So far as our experience goes we see no reason why steel
heddles should not Iast indefinitely,  We bave hod sets
rupning for ten yvears that ave better than when made, Of course
they may get bent or damaged by carelessness, but there is
nathing in the normal operation to injure them.

In eur great variety of experiments with various designs of
sleel harnesses, we have arrived at the conclusion that in order
to secure the best results the heddles must be left with freedam
to adjust themselves to conditions.  With certain weaves, how.
ever, it has been noticed that the heddles will sway or bend to
excess, and where this becomes serious we hoave found it ad-

visable to use separafors, which keep the heddles from swaying,

COTTON HARNESS STOP-MOTION,
ROPER TYPE.

With this attachment, the ordinary Solve or cotfon Sarseis is
used, the stop-motion being applied Acfoccs the harnesses and
the lease rods, oo or more threads being drawn through cack drop
wire. The threads in this stop-motion pass throwgh day sfs in
the wires instead of roand cres, there being foo such slots,—one
for the passage of the threads. and the other for the passage of
the drap wiee far. We sometimes use a separate frec far or
soefphd passed through the feqeer 5bof and resting o M drop-aoires
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to keep them werficad in action.  The séapamotion girt, Brock-off,
etc., are similar to those already deseribed.  We also use a Sack
red av wuep supperd, as with the steel harness,  The siop-wodion
gerd can be raised or lowered and should be set in position for
the feeler bar to cbwe the drop wires when the shade is wide
open and no warp threads broken. [t should also be set high
enough so that when the shade is wide open it will not pull the
drop wires up to their full limit on the drop wire bar,  This can
also be adjusted backward or forward so as to give room for ad-
ditional harnesses, The frefer Sary which is the piece of sheet
steel bent at right angles, with teeth in the edge, should he set so
that when it has reached the end of its forward movement, it
will be wader #e givt and close to i, While this form of stop-
motion will apply or many forms of three, four and five harness
weaves, there ave special classes of shediding to which it will not
apply.  We have therefore intreduced the #ind form, the singl
Moread stop-motion, which can be used with any style of weav-
g, including deddier and dregaands.

SINGLE THREAD STOP-MOTION.

With this construction, there is ene desecior or drop-wire
for cack thrvad. We apply it in several ways, our more common
methad being to arrange the drop-wires in foe damds, nsing them
to also do the dwsngin place of the ovdinary lease rods. We can
use fhoee dawds if necessary.  When using two banks, there are
Srond and dack box plates instead of a center girt.  The feeler bar
is different; it being #as instead of bent at right-angles, and it
oscillates between the two banks. To prevent the drop-wires
from slipping or twisting when engaged by the feeler-bar, we
place servaded fare on the bottams of the hox ljj;ll_.;_-}_,, The top



edges of the box plates serve as awarp seppordi, The feeler bar
having double action requires fve dnecd-ofc and Koo ercifledor
rods between the cam and the fedorshafs

In setting this stop-motion, throw off belt or remove key as
before, placing the shipper handle in its notch in the shipper
lock. Set the Eweck-off Snd, {the long casting forming connec-
tion to the shipper handle,) against its degedng on the com hud so
as to have no back lash, Then place the fecler bar in the cen-
ter between the box plates and adjust the foe swalf casting onthe
feeler shaft which we call the #pdé and foose oseifinior fagers.
These should project, or hang evenly, on each side of the shaft,
Now loosen the sef sereqe which holds the stap-motion cam on the
cam shaff so as to be able to revolve the stop-motion cam by
hand and set the fphs dwock-off, the small casting fastened to the
studd in the &wock-off Fak by a set screw, so that it will clear the
point of the cam huly 1-16 to 18 of an inch.  Turn the cam by
hand until the cam follower rests on the lowest point of the cam
and  the feeler bar is near the back plate. Then connect
the feore psciffedor fnger, that i on the feeler shaft, with the cam
follower by means of its oscillator vod, and adjust the vod so
that as the cam revolves the feeler bar will be moved from side
to side equally. When this has been done, connect the tight
oscillator finger that is on the feeler shaft with the loose knock-
off by means of its oscillator rod and s fhe rod 5o that the
knock-off will clear the projection om the cam hub as the cam
revolves.  If, when these connections and adjustments are made,
the feeler bar should not move an equal distance each side of
the shaft, the trouble may be overcome by further adjusting the
ascillator rods. The spring on the sénd which carries the duocd-
aff and cawm fofforoer should be set just tight enough so that the cam
follower will follow the cam properly. The fewsdon of the spring
on the loose oscillator finger on the feeler shaft should be so popw-
Zatedf that it will hold the two fingers together on the shaft,
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RELEASE MOTION.

With all of our warp stop-mations except the steel harness,
tronble was formerly experienced on account of the feeler bar
grasping and halding the drop-wire after the loom has been
stopped by a broken end.  In such a case the end was drawn in
without raising the drop-wire, so that the loom was stopped a
second time, or else the weaver was compelled to find the drop-
wire and release it fram the grasp of the feeler bar by hand,

We now apply with our cotton harness warp stop-motions,
devices which either automatically swdase the drop-wire upon
stoppage of the loom, or enable the weaver to quickly find the
drop-wire which is down and then enable him to easily release
it by hand. These involve almost no additional parts and save
considerable time for the weaver,

SLACK THREADS.

Sdack threads often cause trouble by letting warp detectors of
any pattern drop low enough to engage the viloator and stop the
leam, eausing annovance to the weaver, who may hunt a long
time for the supposedly broken thread. Sometimes the trouble
i5 due to the whale warp being woven too slack by improper
tension of the let-off, but the sreater :]iﬁi:u]t}' is from individual
threads,  We have tried to arrange sofficient leeway to over
come this trouble, but if it is found serious, the mill should give
more attenlion to its gt and sfeedinr, Sometimes the rela-
tive position of the girt with relation to the whip-roll is the
source af the trouble,  On some faney weaves where many har-



i
ran

nésses are clnplfr_!.'ed. several of the threads will remain neces-
sarily slack all the time.  IE there are but a few of these threads
it is easy to obviate the trouble by letting them raw withos s e
fecdersy as they are not liable to break in any event on account
of their slackness. Il there isa creat number of loose thremls
in the pattern, it may be advicable Lo run them on o separade
T e,

WARP BREAKAGE.

Ever since our first experiments with Northrop Looms, we
have continuously run them in our own shops with careful super-
vision amd inspection of product, and we feel that we have had
more actual tests made of various weaving conditions than have
been collected by all other experimenters on looms in all time.
Some of the results are curious, showing how impossible it is to
draw definite conclusions from machinery that employs so vari-
able a material as cotton fibre,  We keep an actual record of
warp breakage and find that it varies in different vears from as
high as 24 warp breaks per loom per cut in one year down to
an average of 12 in ancther, with no perceptible change in con-
ditions other than the guality of the cotton used in making the
varn. Al know that the fibre of different crops is not similar.
Under the ordinary conditions we expect that the hreakage on
print warp with either steel or cotton harness should average be-
tween 1o and 15 breaks per cut.  If warp breakage were to Twe
reduced without attention being paid to other factors, looms
would be quite diffevently designed. In crder to produce
cever on the cloth the varn is sfeadned daedor in the Soer shade
andd shedding cams ave given a gesdy wodion in ovder to keep the
shades open for the shuttle to pass properly.  Our steel harness
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will break more ends for the first few weeks while the varn is
giving a final polish to the eves.

KNOTS.

It was figured some years ago that two-thirds of the warp
breakage on a loom came from the dusos made in piecing the
yvarn together, as these knots would fray adjoining threads or be
caught fn ghe recd or Setrocen the hedifies.  The aumber of knots
is reduced by spooling (rom Arege woarp Soddins, and by making
good varn which will have fse precings to cause breakage at
the spooler or warper. A certain number of knots is unavoid-
able, but the way the knot is #ed alects the situation materially.
In the old hand methed the operative at the spooler tied a koot
with long ends, so that for some time we advised the tying of a
seanes’s Auod at the spooler which would not only have short
ends, but be less objectionable in size, We lelieve that in
Europe spooler tenders are forced to tiea weaver’s knot, and some
mills which adopted the practice here found no trouble after get-
ting the help trained, the girls spooling as great a product as
hefore. Since the introduction of the auwfmans fuot feer, how-
ever, spooler knots as tied by machinery Tecome much less ol-
jectionable as the machine leaves short ends and apparvently ties
the knot hard and compact.  The automatic knot-tver has sone
into such extensive use that our recommendation is practically
superfuous,  Careless help can tie bad knots even with the
knotter and should be followed up if long ends are noticed in the
Wi Ps.



HARNESS CAMS.

It is absolutely necessary for rood shedding to have the
freaie redls in continuous contact with the cams=.  If there is too
much angle on the com pasns there naturally will be more ten-
dency to throw.  Harness cams should be set to start opening
the shades with the lay at the fottem condor of the erank.  If &pds
sefvages are desived the cams may be delaved a little, or con-
versely, for Aese sefrages, the lay may be pushed back a little.
This applies to looms running in the vsual American manner,
known as the wadvce-theore. With ererflrone looms, of course.
the setting would be directly opposite.  We built several orders
of overthrow looms for certain of our customers at one time, but
tound that they had no appreciable advantages which could not
be secured as well by simple changes in design on the under-
throw principle.  As to shape of harness cams we decided after
extensive tests to use a 0o rest com with all widths of loom up
to and including 4o inch. If read with relation to the upper
ghaft, these cams would be known as 120 rest cams.  On wider
loomes the rest is made longer until on toS-inch looms we put on
1507 rest cams,  There is no definite fixed rule about the shape
of the cam. Different weavers have different ideas as to the
amount of rest and the amount of shade opening. We try to
satisfy our customers according to the goods woven and the
width of loom weaving them. In many cases the proper cam
can only be determined after experiment.



SELVAGE.

Seifrwrge #heerds ave vsually looser than the others, often cous-
ing the edge of the cloth to erinkle or be longer than the center.
This is due to cavelessness in setting the despdes. 1 the temple
is too far back, the yarn will draw arornd it and stretch the
thread, as the width of the cloth in the reed is oreater than in
the woven piece,  If the temple rell is not {ree or Tuns hard for
any cavse, it will stretch the threads in the same way,  Also if
the yarn is not put en the yarn beam properly; that is, if it is
fdled Righer @ e cads thum in the center, the selvaze will be
slack.,  Where dosdfe Sireads arve used for the selvage and
pass throngh one harness eye, they cannot cantral the warp stop-
motion unless both of them should break at once. Jany mills
use  Aidided sefvage HMreads, which, of course, overcome this
trouble,  As there is more strain on the selvage threads the
twisted threads would seem to have an advantage also in darening

toeerp frealage.
5

CARE OF TEMPLES AND TEMPLE
THREAD CUTTERS.

Tor insure proper care of temples, system is necessary anid
we strongly recommend the practice of all up-to-date mills who
have the loom fixers sede ond the fempfe rofs and thoroughly clean
them aned slightly eof #he pies that hold the vall in place :n:.r:r time
a warp is run out before a new one is allowed to be started.  The
fixer should also examine the feupd hrcnd cader at the same
time.  With this amount of care the usual troubles will le



15349

entirely eliminated,  The temple thread cutter is only supposed
to cut the thread leading fraom the hopper stud to the cloth adesr
e filfing i changed. A loose thrend at the selvage left by the
filling running out will not necessarily be cut by the thread
cutter, so that the presence of such threads does nat indicate that
the thread cotter is not working,  These loose threads ave com-
mon on all leoms.  In setting temples, place the lay fully for-
ward and set the fwpd feed about 1-16 of an inch from
the reed.  The #hread cofter Enife can be removed hy de-
taching the sperng on the cutter aem and pulling the cutter out,
at the same time raising the front of it as high as possible. It
can be replaced without difficulty, A step of Seather is placed on
the lay opposite the temple heel and cutter arm to strike them
when the lay comes forward,  The strip at the thread cutter side
is made long enough to strike both the awpde deed and the cadier
arwr

The knife and the steel in the bar should both be sharp,
and care should be taken that the former does not get bent so
that it will not cut the thread.

The temple should be et as close to the fell of the cloth
as can be done without cutting the running filling.  This is
important as the right-hand fork is “out of commission” from
the time that the bobbin is transferred to the time that the temple
thread-cutter cuts the thread close to the cloth, and in case of a
filling break during thiz period thiz fork will not detect the ab-
sence of fillineg as it should. Of course, the left-hand fork
should stop the loom on the next pick but it sometimes happens
that when the shuttle crosses the loom the thread will catch in
the shade, and the loom will go en running although a mispick
has been made,

Care must be taken of course, to sec that all the parts of the
temple are correctly fastened together. If Aeed sovemos are not
tight, the temple mayv damage the reed.  The reciprocation of



14

the fwple far produces wear unless properly lubricated. Tf
the temple heads ret loose, the teeth on the rolls are liable to be

damaged by pressing against the bar,

FEELER FILLING CHANGER.

The fecler metion is placed on the left hand side of the losm
when the hopper is on the vight hand side. [t is set so that the
filling feeler will pass through s in the frowf box plade and
shudtle, coming in contact with the yarn on the bobbin or cop as
the lav beats forward, When the filling in the shuttle has been
nearly woven off so that it will no longer maove the filling-feeler,
the gffue-changing mechanivm o baftery operates, supplving o
fresh bobhin or cop to the shuttle when it is thrown to the other
side of the leom. In case the filling breaks hefore it has been
woven off sufficiently to operate the leeler, the loom will stogp,
thus enabling the weaver to find and maded ghe picd by hand, as
in common loom weaving, The mechanism can be set, how-
ever, so that it will supply fresh Glling ot such times if desired,
This allows occasional faults, but on some romls where it would
not do to have mispicks every time the illing changed, it would
do ne harm to have an cccasional mispick, and the failure of the
loom to stop for filling-breaks means ncreased production for
the loom. To set the feeler, place an cmpsr boabbin, or cop
skewer with an empty tube in the shuttle and bring the lay to its
extreme forward position.  Turn the adfivstag sereae in the feeler
until the end of the latter is about the thickness of a layer of yarn
from the bobhin or cop tube. Then take several bobhins or
skewers having a small quantity ol yarn on them, place ane
in the shuttle, and start the loom. If it is thrown ont hefore
enough  filling  is  woven off, or if the flling runs out
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entirely befare the  bobbin or skewer is thrown out, the adjust-
ing screw can be turned either way till the feeler is effective.
Several trials mav  be necessary  before  the feeler is et
properly. The vofd speiny arcund the shawt of the feeler
regulates the pressure on the filling in the shuttle. The
tension  on  this  spring is made as lizht as s consistent
with  proper action. If too  strong, it will push the bob-
bin out of line. From time to time the weaver should examine
the froad of the filling-feeler, where it enters the shuttle and con-
tucts with the Alling.  Tf rongh, it shonld be smoothed
with a little e cth or it may wear the filling and break it.
While our present feelers are so made as to run independent
of back lash, and looseness in the lay crank arms, it is well, of
course, to have lost motion taken up. FPains should be taken to
see that the shuttle is properly boxed at the feeler end, as well
as the hopper end, of the loom, or the feeler may séeile She
skt itself instead of passing througl the slot init. It seems
almost useless to explain that the feeler reguires special
bobbins with cylindrical eontour, but  partics  have
actually  tried to run the feeler with coned bobbins at times.
With our earlier filling-feelers any change in position of the
Fepnd box plare necessitated readjustment of the feeler itsell. This
is not necessary with our present feelers.

Be carveful that the filling-feeler passes through the slots in
the box-plate and shuttle without teuching. It is well, however,
t set it as near the npper edge of the slot in
the shuttle as possible, for the shuttle in running s -
ble to rise off the lay, and if the feeler is set for the middle of
the slot it may then strike the lower edge and be prevented from
changing the hobbin.  As the possibility for mispicks comes
only when the filling has parted or heen exhausted, it is desir-
able to keep fecler-failures as low as is consistent with a reason-

able amount of waste,



L2

The hobhin-hox which we furnish with our feeler looms is
made much longer than our other bobbin-hox, not for the sake
of helding more empty bobbins, but, in order that the out-going
Lobihin should have farther to fall, and thus e able to draw
the filling out of the shuttle-eye, and prevent it
from being earried back into the eloth. This box
should Le emptied often, and should never he allowed to get
more than one-thivd full. On coarse filling it muy be neces-

sary to g:||111|_1.' the bobbin-boxes three or four times a |.:|.'l_'|'.

BOXING THE SHUTTLE.

This is important on all looms, but especially so on North-
rop feelerdooms, as the correct operation of the feeler, the
hopper and the self-threading shottle are all largely dependent
on the baxing of the shuttle.

If the shuttle is going too hard into the right-hand box the
filling may be sghosghed off the hobbing or it may loop around the
eye of the shuttle, or it may be thrown out of this eve.

If the shuttle is allowed to oo too far into the box the bols-
hin will strike too far back on the shuttle-spring-cover,  Mis-
threads are often due to this cause, and semetinies this will result
in the habbin Leing broken or being left in the shade, cavsing a
hreak-out.

If the shuttle rebounds, the trouble mentioned is likely to
oceur, and also the more serious trouble of striking the shuttle-
Feeler, with the Lliability of cutting the thread although the bobbin
15 not changed.

There s another point in the ronning of the shuttle which
may escape the attention of the fixer, and if so, ]1‘.|i.:-'\.'|)i|:|i.';. are
aurg to rvesult.  The shuttle may be boxing very nicely on the
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vight-hand side, and the thread-cotter may be moing forwiard
properly, vet the boablin will not be transferred the first time the
feeler operates, sometimes the varn being entirely ron off the
bobbin although the feeler operates each time the shuttle is on
that side of the loom, This is due to the fact that there is
not quite enough power on the pick toward the
hopper, the shuttle entering the box so late that, as the lay
swings forward, the tip of the moving shuttle touches the end
of the shuttle-feeler just enough to depress the latch, and pre-
vent the bobbin transfer. As the shuttle continues to move,
the shuttle-feeler will, an instant later, pass by the end of the
shuttle, and the thread will be cut unless prevented by the
bunter,

SPECIAL YARN WINDING ON FEELER
BOBBINS.

Bobhins used on our feeler looms are preferably spun with
a preliminary Swach, in order to reduce the waste left after feeler
operation, by mechanism especially attached to the spinning
frame.  We had several types of mechanism of this character,
some automatic and some semi-outematic,  Recently, we have
developed a slightly different method of obtaining the same end,
by which we start the winding of the yarn on the holibin with o
short traverse, gradually increasing the same wuniil the regular
traverse is reached. This device is ahsolutely automatic, very
simple in construction, and the results ave preferable, since with
the bunch it often happened that yvarn wound lower than the
bunch would break in winding off, by contact with the bunch.
We supply the necessary mechanisms to the various makes of

spinning frame, at a uniform and moderate price,
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In order that the waste on feeler losms may be satisfactorily
low without incurring the danger of mispicks in the cloth from
frequent feeler-failures, it is absolutely necessary that care
he taken with these hunch-builders on the spinning frames.  If
the bunches are too small it will not be possible to always weave
down to the bunch without danger of an excessive number of
Secker-fidferes. No fixed rules can be given in this matter, but a
little attention and experimenting on the part of each mill will
enable it to settle the question for itself. Where our latest
bunch-builders have been introduced no trouble should be expe-
rienced on this score, as a large bunch is automatically produced,
and without the possibility of trouble in weaving off.

FEELER THREAD-CUTTER.

The #read-cotier used as an auxiliary on our feeler looms is
attached to the casting called the shwstfe-feefer; which is moved
up to the lay whenever a change of filling is called for. If the
shuttle is boxed properly so that the feeler does not contact with
its tip, the thread-cutter will cut the filling which extends from
the cloth to the bobbin, the filling not being entirely woven off.
A cdrmpiny dedee holds the end extending from the cloth to the
cutter so that the fempde ghread-custer will cut it close to the cloth.
The thread is thus cut in two places; firsty as close to the shuttle
s |}|):;5ihh:1 so that the habbin when ctp‘g-lled can ;_-;:lsil.:,- L’Irag it
out; and next, it is cut close to the selvage.  In setting the cut-
ter, take pains to see that the jaws will engage the thread prop-
erly.  Foary fiffing may require a slightly different setting than
Al il To raise or lower the device, change the position of
the séesdon the loom side to which the whole device is fastened.

The thread should never be cut unless a bob-
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bin is transferred. Failure to fulfil this condition is re-
sponsible for more mispicks than any other cause.  The fuader
used with the thread-cutter is designed to accomplish this result,
and will do so, but it often requires considerable time and skill
te get the thread-cutter set in the right relation to this bunter,
When the shuttle is out of position so that its tip just strikes the
enil of the shuttle-feeler (which carvies the thread-cutter) the
latter will be pushed back and the latch will be depressed
below the edge of the bunter.  When, however, the shuttle-
feeler gets hack a certain distance it begins to move to the left,
and this allows it to slip by the end of the shuttle.  If, now, the
deed of the mopadde dugfe on the thread-cutter strikes the bunter
on the lay the thread will be cut although no bobbin is being
transterred, but the lateh should now strike on the slanting por-
tion, below the edge, of the bunter and thus prevent the knife
from being closed.

Whenever a hobbin is transferred the outgoing thread
should be cut, drawn back and held until cut again close to the
cloth by the temple thread-cutter.  This requires that the thread
shall always get into the opening at the end of the shuttle-feeler,
that the knives {both movable and fixed) shall be shavp, and that
the movable knife shall work just hard encough so that the thread
will he pinched and held, after heing cut, at the same time not
heing so tight that the thread will be cut by the back side of the
knife. If thus cut by the back of the knife the thread will not
be held amd will be either woven into the cloth or left as a fringe
on the selvagre,  This would alse happen if the knife were too
loose to hold the thread at all, or =0 loose as to jar open, after
drawing the thread hack, before it could be cut by the temple
thread-cutter,

The thread-cutter should be kept well oiled or it will not go
forward properly when a boblin is to be transferred. When

this happens the insertion of a new bobhin may be so delayed
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that the yarn will be entirely run off the hobbin and the loom

will stog.

LET-OFF.

Let-off motions may be divided into two general classes,
fension anel friegfon, Tension devices are intended to let off a
definite amount of warp at ench stroke of the lay. It is evident
that as the warp beam runs out, it is necessary to turn it faster in
proportien to the reduction in diameter, as there must he more
movement when nearing the empty beam in avder to feed off an
equal amount of yarn.  With the Barsiest fef-off| it is necessary to
regulate the tension by adjustment of the coffer on the fromdbone
as the beam weaves off, so that encugh teeth of the redcdes will
he taken up each time.  Approximately, the warp beam should
turn about #eve Faer as fast when empty as when full, and when
full should move at least pue foeth of the ratchet at cach motion
of the lav. Tmproper delivery of varn will cause uneven strain
in the cloth, making it vary in width, and increasing warp
breakage.  Sufficient fiction should be put on the Staff wied! to
prevent it from running by the point where the pawl leaves it
The let-off motions that we now use arve the Bastledr, Feickion with
rope chaen er feafioreids, and our latest mechanism called the
Drraper-Raper seff-adiustuy let-off. The Barilett and Friction are
standard devices needing no special description here.  The self-
adjusting let-off is what its name 1mplics; that is, when the ten-
siom is once set, there is no need of again adjusting it for the
gl..n:.l:l.!i ].‘ll.'illg: woven. If the gGOdS are l_'|.'.l.'tl'lgl.'1! the tension can
be changed to accommodate the new conditions.  This let-off
will keep the cloth at more uniform width than any other,

hecanse the tension is more uniform. No special reference to
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detail is necessary as the adjustnents are similar to those for the
Bartlett.

WARP BEAMS.

There is, of course, an advantage in putting as much yarn
as possible on the beam, and our new let-off will allow large
beams with little trouble, as the tension can be regulated to the
greater difference in diameters, The larger the beam head,
however, the greater the trouble with crossed Srerds,  We soon
changed from 16 to S-inch beams, and now furnish zo-inch
beams when desired.  We do not, however, recommend L rger

than 15-inch beams for fine numbers,

TAKE-UP.

We have a number of take-up motions which we apply to
our looms, the particular motion vsed depending on the maodel
of the loom and the goods to be woven. Most of our take-ups
are of the Aid-soff type, although we can supply Aao-raff
take-ups with some of our models if desired.  As the zeneral
operation of the different take-ups 1s very sumilar, we will here
describe in detail only the one in most common use—the high-
roll, sper-grar take-up with esvr-pick take-up pawl.  The same
take-up with an  sedbr-picd take-up pawl is also largely
used, the only difference being that this pawl acts on the under
side of the pick-wheel, its active stroke thus coming with the
forward instead of the backward beat of the lay.

With this take-up the take-up rell is placed next to and
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inside of the breast beam,  This take-up roll has a gear at one
el which meshes with an regrmediate gear, and this in turn
meshes with the chenge gear, the latter being driven by the pick-
wwdeed, which is located about half way between the frons girf and
breaid feant,  The pick-wheel is operated by the feke-sp pausd
which is attached to the frv saend, and as the lay swings back,
takes up one tooth at every pick. The pick-wheel is prevented
from letting back by the deld-dack paud, which is fastened to the
cloth volf stemd, Inside of the hold-back pawl and on the same
stuel is the stred pazed When the filling breaks the hold-back
pawl is lifted, allowing the slack pawl to let hack the ratchet
wheel from one to three teeth, as the guality of the cloth may
require, thus avoiding creclr or #ia places. The change gear is
composed of bwo gears in one casting, one of which meshes into
an intermediate gear and the other into the gear on the hub of
the pick wheel. This gear is held in place on a swdnging or Aad-
corcde stened. Each tooth on one end of the change gear vsually
represents two picks; for instance, for 64 picks use o 32-tooth
change gear, anda 5o gear for toopicks. We sometimes use a pick-
wheel, however, with which one tooth on the change-gear repre-
sents one pick in the cloth.  After leaving the take-up roll, the
cloth is wound on a smooth iron voll called the ok sl
which is held against the take-np roll by the ol sl rrcds,
The cloth roll as we now make it has &eth ot o one cad to be
turned by gewr deth on the drde-wp rodd foaddi, so that the cloth roll
will get o poside refedficn while starting to wind the cloth.  As
soon as o little cloth 15 wound, these teeth will not mesh and the
rest of the cloth will be wound by friction wlone.  The ook roff
riecks have teeth meshing into gears at each end of the spedny
shaft,  The spefag is wound by o pear and soorme wheed and Gandle
atlached to the frons givt. When not in use, the handle can he
put inte the aedcd provided for it and be out of the way of the

operative.  Cloth can be removed from the voll at any time, the
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weaver taking off cuts when convenient. s the take-up rall is
made of werd, it will not change on account of the weather like
a wooden one,  The #8 is Lastened to aoedon pleps inserted into
holes in the metal roll, The take-up roll s advrdadde rerdically
amd can be raised or lowered to adjust the level of the cloth an
the lay and give cover. We now usually make this take-up so
that the cloth can be run over sepersd sarsomsey i before havine
any contact with the take-up roll, s0 as to sive move stretch to
the cloth between the take-up roll and the lav, which is desirable
o certain classes of moods, but the cloth can be run direct to the
roll if desired.  The pressure due to the spring on the spring
shaft may be varied by turning the cofire to which it s fastened.
When the take-up rell is empty and the cloth vall is forced up
against it, the werm on the spring shate should be in such a posi-
tion that the handle by which it is turned will just go into its
notch.  The slack pawl has srve smadd fodes through it in one
of which we place a coftr piv. Each of these holes represents
one tooth on the pick wheel; that is, if the cotter pin is in the
first hole, when the loom stops, the take-up will let back one
tooth, If in the second hole, two teeth, and in the thind hole,
three teeth,  The cotter pin is placed according to the demands
of the cloth. When setting the let-back, turn the locm until the
Ffee com fofforoer o woedt Aaawer 1s in its position nearvest the
dovast feam.  Pull the filling fork up over the hook on this cam
follower and the change mechanism will now be in operative
position.  There is a pesolradciug fager fastened to the strrging
sod by a sef serese which should be turned until ic extends under
the end of the take-up pawl and lifts it out of its engagement
with the picd wheel.  The take-up pawl passes under a lateral Gy
on the hold-back pawl, and as the former is litked, it in taen lifts
the hold-back pawl out of engagement with the pick wheel,
which is then free to turn backward as far as permitted by the
slack pawl,  This accomplishes the letting back of the take-up
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at the time transfer takes place, and the take-up should be looked
after from time to time with great care, to see that the pawl is
actually thrown out of engagement every time there is a transfer,
thus allowing the pick wheel to turn back as described. If this
is neglected thin places in the cloth will certainly be
cansed,

FILLING FORK.

A fiffiag fork can act improperly by rebounding so as to
avoid catching on the deod of the cam fforper.  Our own fork is
designed to balance properly: in fact, we think it the best bal-
anced fork in use. A fork can alse operate improperly by being
raised by a araggng Sinr Hovad, after the filling in the shuttle 15
exhausted.

If a fork is very light in action, it may be lifted by fuws col-
lecting in front of the g, The more common trouble, however,
on onr old looms is due to the lay shifting position, so that
the ferk fnes will strike the grid and thus be improperly raised
when the filling is absent,  Of course, any false aperation of the
filling fork will cause thin places when the Blling runs out, as no
change of filling will be called for 20 long as the fork con-
tinues to lift.

Oy dowlie ford zives a double chance against faulty opera-
tion; but even with the double fork a shifting lay may operate
hoth improperly.  We therefore designed some of our early fork
stands to be guided by the lay so that if the loom shifted, the
stands would shift also.  More rvecently, however, we have
adopted a Ay gwide attached to the loom frame and sliding in
another casting bolted to the lay, so that side shifting of the lay

is now prevented.
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Filling forks ave aften made with sof? secded fues, so that the
fizer can bend them inte any shape desived.  We prefer to
make onr forks right at the start, uvsing tempered wire,
s0 that they cannot be easily bent.  Tn our most recent construc-
tion, the tines ave casf into place and their position is absolutely
fixed and vnchangeable.  Our forks are usvally made with #eee
#aes, although we Turnish fewe-fine fords for special light goods,

The forks should pass through the grates without touching,
anel as the tines sometimes get bent and need straightening this
should be looked after frequently.

The connections with the shipper-handle mast
e 20 adjusted that the loom will be stopped by
either fork.

The connections with the take-up should be properly set or
thin places in the cloth will be caused.

The same attention should be given to both the vight-hand
and the lefl-hand forks on double fork looms as they are of equal
importance. It is a great mistake to think that it is only nee-
essary that one fork shall be in proper working order.

LOOM LAY.

A saf, Aeay fap is absolutely necessary to weave heavy
woods, and the Aowdsnd must, of necessity, be stiff in propor-
tion,

Much trouble is experienced with lays if the wood is not
properly seasoned before use.  We find it advisable to rongh out
our lavs and let them season some time before finishing.  We
carry a large stock of lay timber on hand ahead of orders, so
that we shall not be forced to nse unseasoned stack by any un-

commaon demand.



The position of the péios from which the lay swings with
relation to the position of the crand shaf? determines the coron-
ricity of the lay’s motion, which is advisable in order to give the
shuttle move time in crossing, and also to help give corer to the
cloth.

The seccavar for the shuttle should be absolutely true, and it
ig advisable to o over looms with a sfwipdd ede at times to
detect any error. The srcefoard should be slightly lower than
the level of the shuttle boxes, in order to allow for the thickness
of the threads which rest on the race underneath the shuttle.

When the lay is at the end of its forward stroke it must be
in position to allow proper delivery of a fresh hobbin or cop to
the shuttle, Any wear of parts that allows the lay to throw for-
ward too much should be taken up, and if it becomes necessary
to shorten the crank arm to take up wear, the position of the lay
can still be corrected by adjusting the cocowdiic prus in the fav
sy toowhich the crank arms are fastened as explained in sec-
tion relating to hopper adjustment,  Of course it is only neces-
sary to adjust the pin at the hopper end of the lay in order to get
the shuttle box properly under the hopper, bot great pains must
he taken to .'h[jllﬁt fe pin af Me ofler sl of the dov exal:t]:.‘ the
same amonnt, or clse the layv will have o curious eccentric
maotion, one emwd heating up further than the other, cavsing the
shuttle to wear into the reed or strike the shottle box sides im-
properly.  If the wooden pacts of the crank arms wear so badly
that the eccentric ping will not furnish sufficient adjustment, the
waooden parts should be repdresds If too much play is allowed in
the crank arm bearings, there is possibility of crocks or slight

thin places in the cloth when the loom stops,



The reeid should he either set in an exact plane with the
shattle dax baek phrdes, or slightly back to allow for varistions, as
it will plane the shuttle if too far front. 1t should be set at ex-
act right angles with the shuttle race, the Awwd waid or veed-cap
being filed to fit, and forced finnly into place.

The purpose ol the reed is simply to beat in the flling
threads, and furnish o fecd gadde for the shuttle.  As the deads
furnish more or less of an obstruction to any feaches or kuets in
the yarn, it is advisahle to have them as #idr as is practicable, in
order that they mayv offer little surlace for side contact, anild also
be free to give slightly when necessarv. In order to have a gpood
running reed, the coer of the dents should be sénrgdfand rmosdh.
In nearly every cose where mills have complained of shuattles
wearing excessivelv on the back, it has heen because the dents of
the reed were sharp, scraping the backs of the shuttles, like a
fine file, and fusivgy them so that they looked something like a
miniature washhoard,

In the manufacture of reeds, the straightening and polishing
of the dents is by far the most expensive and slowest part of
reed making, and when not properly doene, simply indicates o
poor job, and an attempt to make an extra profit,  Shaesp soed
are also very hard on the warp varn, the blame of bad running
warp often being put on the quality of the varn, when it is really
the reeds that male the trouble.  To test a sharp reed, draw the
finger nail edgrewise across it, and if it wears the nail, the reed is
sharp and not properly palished,  The dents should not hite the
nailany, and should, of course, bein line.  Manofacturers should
insist on having smooth reeds, and inspect them carefully to he
sure that they et what they order. There are reed manufac-
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turers who supply proper reeds and have pride in their reputa-
tion. It is pot our husiness to reconmumend special dealers, but
we are often tempted to when noting what inferior supplies are
sometimes attached to oo looms,

The reed dents should be as thin as possible, to allow elas-
ticity and can, of course, be made deeper, if the thinfing is
inexpedient without it,  The manner of holding a reed in the
lay is nol so positive as it might be, since reeds vary so much in
contour.  We formerly used an adffsfefe fidee by which the reed
could be positively clamped, no matter what its size,  The idea
was good in atself, but we found that fixers were lable te screw
the balts up e dpid and pull the veed in front of the shuttle box.
We have therefore rone back to the old red groore system, but
have improved its form so that it seems sufficiently efficient. In
order to fit this groove properly, it is necessary for customers to
seml us senvead proces of different veeds, so that we may know how

much their size varies.

SHUTTLE BOXES.

The back hox plates are set at exact right angles with the lay
cnds by filing the sds or ftduy stedps at the back of the plates,
The back hox plates must be set in line with each other, the reed
I-i:in:_[ '|‘.|1'|.'|:'|.'|".|1ri_'|' st hli;_-:'|'|t|:l.' back of this line, as it will not do
b run any chances of having the veed in front of this line. A
long séeed stradghd edpe 15 necessary in order Lo try the plates and
sew that they are in proper position.  The front box plates should

be set so that the top will lean slightly toward the back box plates,

thereby reducing the lability of the shuttle rising in the box.
It set at a right angle it will l‘_||_'(_|] |;|i||_l.' work all vight, Tat it muost

not lean froa the Tack box plate. At the same time it must not



lean much gemsd the back hox plate or it will wear the top of
the shuttle.  With Aecd #nder looms, the front plates are adjust-
able and should be set so as to line the point of the shuttle @ e
cendre of the picker stick slot.  With the front box plate in
position, adjust the binder properly by loosening the wet on the
end of the serenr which passes through the binder bushing, turn-
ing the fusiing which is eccentric, until the binder is adjusted to
the proper position.  We have had a great deal of experience
with different binder materials, at first being ready to follow the
request of our customers, until we had definitely settled the mat-
ter to our own satisfaction, A binder mayv be of wood, wood
with leather face, wood with steel fuce, wronght fron, cast ivon,
or iron with leather attached. We now prefer a soenden Snder
faced with deather, as we find that leather does not wear the
shuttle so badly as either wood or iron.  Iron binders bring a
hard pressure on the shuttle wden #e deom dangs-af with the
shuttle part way in the box, the whole force of the momentum
of the lay being transferred through the protector rod, binder
fingers, and hinder to the shuttle, often breaking its sides, as it
is pinched in its weakest part. The wooden binder will give
sufficiently to relieve the shuttle, and we think the shuttle boxing
is better also as there 12 move spring to the wood and less weight
to be moved.

Our shuttle and the feather faciar on our right-hand, front
box-plate are provided with grooves which come opposite the
hole, in the side of the shuttle, from which the filling is deliv-
ered as it weaves off.  These grooves prevent the filling from
being pinched hetween the shuttle and the box-plate when the
shuttle-eve is at the outer end of the hox, as is the case on the
right-hand side of the loom.  As the shuttle wears, the groove
in it will gradually become shalloowver and in time may entirely
disappear if not attended to. At the same time, the pressure of
the shuttle against the leather facing on the right-hand box-plate



156

will cause the groove in the leather to fill up, so that we some-
times find that there is no passageway whatever for
the thread. The thread will then he pinched and flattened
out each time the shuttle enters this box, and it will frequently
be so weakened that on the succeeding pick it will pull apart.
This is very apt to cause mispicks as the thread remains in the
shuttle-eve and extends in front of the flling-forl, so that the
loom is not stopped as it should be.  Sometimes the thread will
not break hut will stick to the leather and make a fringe on the
selvage.  These troubles are easily prevented by using a round
file to deepen the grooves in the shuttle and leather facing,

PROTECTOR.

The protecdor mechanism on the Northrop Loom does not
differ in principle from that on other looms, so that detailed

explanation is unnecessary,  On oour recent models we use a

novel method of adjusting the fevder fager, which we think will

-

appeal to fixers,  Prodcfor reds sometimes become loose through
wear.  The eape which hald them can he tightened by filing.
The pressure of the fader frugers on the Mnders is regulated by a
prateetor pod gpring i the usual wav.  When we build frond
Simer fooms, we use a novelty of construction which enalbles

s to stll employ the ovdinary frop and diegper protection,
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BRAKE.

All looms arve equipped with Arafes, but in one class of
looms the brake is worked solely from the protector mosion when
the loom bangs off, while on another class the brake also oper-
ates every time the shigper dandi is thrown off. The latter
system is known as the “Fifae-Hroke svedom,” for with the com-
mon leoms the brake is thus applied whenever the loom is
stopped by the filling motion or fork.  There is no question but
that the application of the brake brings serious jar and strain on
aloom. We know this positively, for we have many records
taken of leoms wsed with and without the flling-brake attach-
ment, showing that looms which do not apply the brake at these
frequent mtervals, run with much less cost for repair, and much
less loom fixing. We thought at one time the brake was also
responsible for breaking of crand shafés, but further investigation
proved that the more frequent reason for crank shaft breakage
came from the strain of o tight belt, as noticed partic-
ularly 1n mills where looms were driven from small pulleys
wnderneath the Hoor, with sdoed Seffe necessarily kept very tight.

While, therefore, we have a filling-brake system, and a
mast efficient cne at that, we have recently discontinued its use
on looms weaving goods where the picks were so frequent that
the stopping of the loom did not make anv possibility of a crack
or thin place.  On light goods we shall continue to apply them,
and the parts, of course, are applicable to looms which may he
sent out without them.  Our loom has less use for a brake than
the commoen leom as it does not stop for Glling exhaustion or
hreakage.

Any brake, to work properly, should be carefully adjusted,
When the brake acts by the motion of the frog it should
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not bring pressure upon the wheel before the belt is shipped.
The braking surface should be set so as to bear upon as much of
the surface of the wheel as iz possible.  This can be done by
means of the adjustment at the bottom end of the brake. The
feather an the brake will necessarily wear more or less, requiring
attention in order to obtain the best results,

LOOM ADJUSTMENTS.

Every new loom will jar screwed parts loose in the first few
days it is run.  All screws and nuts should be gone over care-
fullv. tichtening them securely when loose. There are many
theories about the proper adjustment of wdip-rofd, darnesies, and
frbe-np rell.  IE cover iz desired, an extra strain should be
brought on the s shed by raising the whip-roll, or take-up rall,
or both,  Our Mgh-sedf fooms are provided with liberal adjust-
ment for change in vertical position.  [Tge-rels are also adjust-
able for the same purpose.

Inweaving drills or twills, strain is frequently bronght on the
fog shade by preference.  When this is necessary, the whip-roll and
take-up-roll should be practically as low as the race of the lay.

It is. of course, necessary to adjust the shedding motion and
timing of the pick so that the shuttle can pass through the shed
without too much friction.  These adjustments must vary with

the width and weight of the cloth woven. as it 15 ebwvious that

with a wide loom more time 1= pecessarv. Looms are built

with the crank shaft set lower than the lay erank arm pivot, in
order o give more time for the shuttle. The use of a shor?
erank arm accomplishes the same purpose, if the Learing for the
erank arm is extended. but this construction necessitates Jeaidor

steewd casfings, and is not w0 desivable for that reason,
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The pick should be set so that the shuttle will just begin to
move when the lav is /w #he condre of its back stroke on looms as

ordinarily constructed.

DRAWING-IN WARP.

Oar steel harness rvequires ne extra lubor for drawing-in
while drop-wire warp-stops add to the cost.  Large beams natu-
rally reduce the expense.

The Keene drauing-in frame is of great advantage for any
of our stop-motions.

There ave interesting and ingenious automatic tying-in and
drawing-in machines now marketed which eliminate the extra
labor of drawing-in through drop-wires from consideration,
They are working in many Northrop Loom mills giving excel-

lent satisfaction.

SIZING WARP.

Where drop-ridres are used with cotton harness, it is neces-
sary to size the warp with additional care, taking pains to put
the sizing fufe the varn instead of on the outside, as is the cus-
toms in a great many mills. The test of proper sizing is found
in the amount of Suf noticed, and the average warg Sreclage
counted,  No. 28 warp varn should not break more than 1o to
12 threads per day with a cotton harness stop-motion on ordinary
goods.  Slow speed at the slasher gives a larger percentage of
size. With our steel harness, extra sizing is not necessary: in
fact, not advisable, as it may actually increase warp breakage.
We recommend the following mixtures for our cotton harness

drop-wire system :
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SizinG FoR SHEETINGS: - 100 gallons of water, jo lbs.
potato starch, 4 to 5 Ihs. of tallow, 1 gill trpentine, 1 gill of blue
vitrial ; haoil 2o minutes, or lomger if necessary.

Sizive For Prixts: 120 galloms of water, o Ibs, potato
starch, 2 1hs, of tallow, 7 Ihs. of Victoria zine; bl from 20 ta
30 manutes,

Sizive For Mepmoar Weent Goops: 120 gallons  of
water, 65 lhs, of potato starch, 7 Ibs. of tallow, 5 lhs. of alum:
bl 30 minutes.

For steel harness simply add more water to the above mix-
tures.  Experiment will determine the proper amount for the
conditions presented.

Our experts have also found excellent results shown in mills
using the following :

Sizing For Fixg Yarxss: 175 lbs, potato starch, 300 gal-
lons water, 16 lhs **Providence” sizing—cook jo minutes,

Stz For Coanse Yanws: 145 Ibs, corn starch, jo0 gal-
lons water, 16 lha, “Providence” sizing —cook go minutes,

Srzrve por iwcruan Wares: oo lbs. potato starch, 100
gallons water, 16 lhs, **Victoria” sizing—cook 30 minutes,

Weight of sizing varies with color—heavy on Browns,
Blacks, Reds and Tans; Light on Blues and bleached warps,

SizE vor MeEmus Yarys: 250 gallons water, 33 1hs,
potato starch, 12 Ibs, sglov,™ 5 .2 lbs, sglyceral,” 2 Ths, soft-
ening, 1 -2 Ihs, tallow,

The softening is preparved by mixing one Ib, of softening
with g Ihs. of warm water and cooking it. 2 lbs. of this -
luted mixture is put into o bateh of size,

We have no doubt there ave other compounds equally good,
but these have been called to our attention as giving special satis-
faction, while the others may noet have had equally enthusiastic
sponsors—or their sponsors may nob have cared to give away

information that might benelit competition,
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LOOM POWER.

We believe that all authorities are wrong on the question of
the amount of horse-power required for the looms built today.
The old experts figured from tests made with light pattern
looms, run at low speeds.  Every builder puts more weight into
his loom today, and higher speeds are in vogue. It is possible
that our loom requires slightly more power than the common
loom for the same goods, as it uses & heavier shuttle, and we
believe in a stiff, heavy lay.  With our first print-cloth loom we
had an admirable opportunity for test, as we rn a room of So
looms from a single engine, and could indicate the power abso-
lutely. At 1go picks, they showed 3 3-3 looms to the horse-

power, not counting the shafting.

CLEANING LOOMS.

It seems needless to emphasize the necessity of keeping any
machine properly cleaned and properly oiled.  Different mills
have different systems in this respect, some insisting that the
weaver shall clean and oil his own looms, while others have
special cleaners and oilers. A loom should surely be cleaned
and oiled every time o new warp s put o, and it should also be
kept reasonably clean between such periods.  We have seen
splendid results from the nse of compressed air, using
hose and nozzle to blow dirt and lint off of the loom and out of
the oil holes, Under proper system there is a saving in labor,
the looms arve not stopped so long for cleaning and they are better
cleaned. The high-speeded parts of the mechanism need oiling
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maore frequently, and it should be remembered that every place
where twa metal surfaces are in rulbing contact demands il
While we have never gone into the question of testing oils
for looms, we helieve that poor oil can o as much harm in the
wedve room as 1in the spinning room, and we recommend follow-
ing the advice of competent oil experts, even if their recommens-

dation seems to invelve slight increase of cost in the oil itself,

REPAIRS.

It is somewhat difficult to get at average figures of expense
in this line, for new looms will need more frequent repair until
the weavers and fxers get used to them.  We can figure fairly
well ourselves from the amount of parts sold to our customers,
although many ovders are for parts to be kept as stock on hand,
Sometime ago we figured the average repair cost per loom per
maonth at 12 1-4 cents, not including shetter or strapping,  We
understand the 1'l.'|:}.'li.1' cost of the common loom, i]1c]|1l|i11g slyut-
tles, is about $3 per loom per vear. There are many mills using
bath commen and Northrop Iooms, which inform us that the
repairs on their Nlll'l]ll'ﬂll looms are aefierd dess than on the

COMImMon.

PRODUCTION.

Many mills take advantage of the capacity of the Northn o
looim for running without the attention of the weaver Iy start-
ing the machinery before the weaver arrives and also running

during the noon hour amd possibly sometime after the weaver has
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left at night.  In such mills the prm_luc[iun 15 often over oo per
cent. of that possible during regular howrs,  The comparison
with commaon looms, which produce less than oo per cent., is
interesting. It is quite common for Northrop Jonms to give g3
to g7 per cenl. of product without the gain by ronning over time,
A mill should not he especially prowd of this showing, however,
for it simply proves that their weavers are wof spovad owd over
theiv prager niember of looms, Tt may take many vears to kill
the popular fallacy the

end for attwinment.  Prodfvction per searer is rather the end that

procduction of cloth per daoae is the great

should be aimed at.

LOOM SPEED.

We have vever favared high speed for looms, although the
Northrop leom can run at high speed if necessary,  Simply as
an experiment we have run one of our print looms at 250 picks,
We have had looms running for weeks at a speed of 220 picks.
There iz nothing in the addition of our novel mechanism which
limits the speed in any way.  Our reason for advising low speed,
therelore, is not because our loom is handicapped, nor becanse
we wish to sell more looms, as some unchavitable persons have
asserted.  Increase of speed increases the breakage of warp,
requires more fixing and costs more for repairs. Since the
introduction of the Northrop loom many mills in this country
have speeded their common looms.  Perhaps they wish to wear
them cut more rapidly and thus be ready earlier for replacement
by Northrop looms,  We doubt if there is any other good reason
for the change. They run leoms at high speed in England, but
simply because of the domination of the trades-unions, which
will not allow weavers to run move than four losms.  Under
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such circumstances the manufacturer is bound to get all the
product he can from each loom without caring especially whether

he increases the number of duties necessary.

COSTS.

The common plain loom, as ordinarily built, is largely a
foundry product and the cost necessarily varies with the market
prices of raw materials.  In 1804 we learned that an outside
builder estimated that a print loom weighing goo pounds fgurved
27 for stock, $o for labor, $3 for painting and $11 for general
expenses with profit, making a total of $50.  Most builders put
more iron in their plain looms teday, very possibly patterning
after our own increase when we first commenced the building of
looms.  We invite comparison of our loom as a machine prod-
uet with any other made, for we not only secure uniformity
by machine molding, but we also put more tool work into the
lonm parts than any other builder we know.  Our foundry cast-
ings have a world-wide reputation and our tool equipment for
the manufacture of loosms is entirely modern. While the prices
we charge for our product may seem high, the additional ex-
penses of manufocture muost be taken into account, as well as the

extra mechanism which we supply,

LOOM EQUIPMENT.

The wsual common loom, as sold to the trade, includes no
extras in the way of parts not secured 1o the loom, except the
degansy 1 1-2 being figured to each loom.  Ouwr Northrop loom,

on the contrary, is lurnished with one shatsle per foow, check



163

srands, shuitle grard, fiiiar Jorkd, and ome foom teat to every eight
looms. We also furnish réeed fedifies or IR Slop dedectors in
quantities as ordered and supply our own femgties of whatever
pattern desired, at regular prices.  The following list specifies
the extras which are wsually purchased from supply  dealers,
although we can furnish sample lats, if required, at their prices:
Lug stvaps, Fease vods, jack sticks for coiton harners strapping, cofton
harness, reeds, fease rod hofderr. We can supply #hin plece pre-
veaters on order and also sell axfra pick gears, auxiffary shaft wioh

gears for 3. 4. or s-shade work, sefagm mativr, eto., at extra cost.

DOUBLE PICK CLOTH.

In view of the many attempts at introduction of weaving
novelties that produce cloth with two threads in a shade, we
might call attention to the fact that such cloth s easily woven on
our Northrop loom by adinding fioo fhreads on a bodbin, With
this system double production s assured, but the cloth is not of
the regular trade standard. We mention this not to suggest
adoption, but merely to prevent waste of time on experiment
with aondie fodfin shuptior, meedle lopan, ete.

CLOTH DEFECTS.

Cloth as woven is usually inspected for imperfections, such
as Mk and fin places, cracks, off sfains, seralch-ups, Mread runs,
wreng draws, foe wany freads inoa harness eye or reed dent,
overshots, skips, kinks, locps, unevenness, barcness, veediness, fack of
weight, or marrewe width. Thick and thin places are usually
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caused by imperfect action of the let-off or take-up and on the
Northrop leom by the filling fork being out of order. Cracks
or slight thin places are caused by the loom stopping and heing
started, especially if the weaver turns the loom over while
mending in warp or placing the shuttle, Our latest take-ups
are arranged so that they will not aperate snfess the shadtle i
picked. Excessive looseness of parts in the loom may also cause
cracks when stapping or starting. Ol stains usually result from
carelesspess.  Care should be taken, for instance, in oifag fhe
Aogper iéwd on a Northrop loom net to let any excess of oil drip
on the filling hobbins,  If hobbins are allowed to drop on the
foor they may get dirty and show streaks in the cloth.  Scratch-
ups and thread runs are practically obsolete where Northrop
looms are used, for the warp stop-motion, if kept in order, will
prevent either one. Wrong draws and extra threads should be
detected by the weaver,  Owvershots are greatly reduced on our
loom, especially with our steel harness motion. Of course,
overshols are possible if the harnesses and pick motion are not
properly timed.  Skips are also caused by improper adjustment
of the harness or pick, or if the picker is not in proper position.
Kinks result from filling not being properly conditioned and
alse fram weaving goods too narrow for the width of the loom.
Also by using a fe Aeaoy fork, or net sufficient fricfon in the
shuttle.  Taoo much power in the pick will also cavnse them.
Loops are almost always cavsed by the harness not shedding
properly, especially on five-harness goods. Uneven cloth is
usually made when the let-nff or take-up is not working right,
although uneven filling will also give the goods a similar appear-
ance.  The faults in the surface appearance of the cloth are
determined from the standard set by the buyer, and this may
vary so that o fault on one class of goods would not be detected
on another.,  Weight and width must be kept right,  We
believe our Draper-Loper fet-off will produce more even goods



than any other in the market, and our high-roll take-up principle
will also assist in keeping the width wvniform,  OF course, the
weight will vary if the take-up is not absolutely uniform
amd  positive in action.  Our dron take-up roll is of as-
sistance in keeping the picks uniform, Another defect not
always classed as o defect, is the wispicd, or lack of thread in
a shade or double thread in a shade.  With ordinary two
harness weaving the presence or absence of threads s hardly
apparent except on close examination.  When goods are mafped,
it is highly important that mispicks should be avoided. In
commeoen loom weaving the weaver is personally responsible for
a mispick, as he can find the pick by turning the loom
over and taking care to make a proper jointure.  Some
weavers escape mispicks on common looms by stopping the
loem and changing the filling just before the flling weaves
off in the shuttle. Our feeler mechanism copies this method
by autematically changing the filling just before it is woven
off. 1t has been found that the Northrop loom on three-shade
weaving makes less mispicks than the common loom as Ton in
the ordinary manner, for the usual lapse of time between the de-
tection by the fork and the operation at the hopper brings the
new thread into the proper shade a good part of the time.
The usual weaving expert has more to say aboub cover on
the cloth than other special feature., Cover is a quality
appealing to the eve by evenness and to the feel by softness.
Evenness can be positively produced by using reeds having a
denf for eack heead and may also be apparently produced Dy
weaving with the upper shed slack so that the unevenness is
disguised. A soff feef is produced in a similar manner and can
also be given by use of soft twisted filling.  Cop flling undoubt-
edly has advantages over bobhin filling in this respect, although
it is possible that bobhin filling may some day be spun with
slacker twist if desired. Slackness in shed is produced by the
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relative paositions of the take-up roll and whip roll, or by the
angle of the lay when beating up. Heavy drop wires may take
some of the slackness out of the top shed, but we have never
found this objection important.  Bare cloth is also due to the
harness cams not being suitable.  Sometimes cloth or warp 1=
soiled by dirt falling through belt holes in the floor above.  All
mills should be thoroughly equipped with belt hole guards to
prevent such difficulty.  Sometimes oil from the shafting above
the locm will drip on to the cloth or warp.,  Of course, as clath
15 woven from varn made in other departments, its defects mav
be due to conditions outside the weave room.  If the filling yarmn
is poorly wound, vings of varn will slip off, making double filling
in the cloth,  If not properly moistened it will kink.  Yarm mayv
be made from dirty roving or with too much twist.  Of course,
the slashing of the warp affects the weaving and the goods
woven.  All the departments of a mill should work harmoniously
to produce the necessary result, and the management in charge

of all departments is directly responsible for such a result.

LOOM TESTS.

Otside eritics have sometimes referved to the tests made
in our private weaving department as having little or no value
for comparative purposes, because we are supposedly using bet-
ter yarn and more perfect conditions than arve attainable in
the average weave room.  We wish to correct this impression,
by explaining that the warp and filling varn which we use
is not especially prepared for us in any way, but s bought in
rlket from various mills, and we are confident that if the

Gpen m

same varn were made in a mill which we could control, we

should insist on better quality and more uniformitv,  Our weave
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room 15 merely a space partitioned off in our wooden setting-up
room, and while we endeavor to secure proper atmospheric con-
ditions, we know that we do not secure as good conditions as we
should in a weaving room designed for that purpose alone, We
see no rveason why our records should not be bettered in the
average mill where our looms are run. The one advantage that
we do obtain is that of having sufficient extra men so that

careful note may be made of every ervor in operation that does
OHCCUIr.

DREAPELR TABRBLE ©OF RECOMMENDEDRF HUMIDITY
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SPEED RECOMMENDED FOI DRAPER LOOMS FOR MEDIUM
WELGHT GOODS.

agrt 100 to 105 )t 123 to 132
a0 125 o 100 64 124 to 128
gav 1= toy 155 [l 120t 124
ap'r 175 toe 150 T 114 b 120
ane 170 e 175 ThY 112 to 116
AR 165 1o 170 f =i 108t 112
4 100 Eoe 105 -3 104t 108
497 154 to 152 == 106 o 104
447 148 1o 152 Gt i o 100
4T 144 1o 1458 T o 06
4ar 140 g 144 nn iy ro
aae 136G 14 140 LIF RN B2 to B
" 132 to 134 10 w2t B8

There is no reason why our loom cannot run at any speed
attained by common looms of the same capacitv.  We never ad-
vocate extremes in this direction.  In fact, on heavy goods we
would consider the above table too hizh,

RULES AND INFORMATION FOR WEAVERS.

T find fhe nueniber of vards of dlodh do the pownd avolrdapois:
Multiply its width in inches by the weight in grains of a
picce containing 1 square inch; divide 164,44 by the product and
the quotient will be the number of vards to the pound.  Fram-
Aler Width of cloth, 30 inches: weight of 1 squarve inch, 1.5

19444

orains,

= 4.32 yards per pound.
30X 1.5
To find the average numder of varn reguircd fo produce cfoeth of any
destred qoerghd, wndih, and pick:
Add together the mumber of picks per inch of warp and fill-
ing: multiply their sum by the vards of cloth per pound, and

this product by the width in inches; divide by Sg0, and the quo-
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tient will be the average number of varn required.  For any in-
crease in weight by sizing, proportional allowance must be
made in the yarn.

N. B.—As the filling is taken up in crossing the warp, and
the amount varies in different goods, this rule is not exact, but

will approximate near enough to furnish 2 basis for practical

purposes.

IWeieht of a square vard of cloth when fie woight of a squware (uch is

i
Wi, of . in. In grainz, 1 & 3 + 5 1 ¥
Wt. of sq. yd. in lbe, 8514703 8554 LTH06) 0257 11100 12961

To find the size of warg or fling in any picce af poads:

Take S ar more threads of any known number, say 2 feet
long, and tie the ends together; this makes a link, through
which draw the same number of threads of the same length of
the unknown number, and twist the two links thus made as vou
would twist a chain. A keen eyve will detect any difference in
the size of the two links. By adding to or taking from either
link, they can be varied in size in proportion to the number of
threads used, and brought to nearly equal each other.  When as
nearly as possible alike, the unknown number can be approx-
imately determined by the proportionate number of strands in
each link. Thus, if 25 is the known npumber and if 7 strands of
the unknown make an equal size link of 3 strands of the known,
the number of the unknown will be § of 25 = z24.5.

Cotton cloth 1s sold on a basis of a certain number ol yards
to the pound, with a certain number of picks or threads per
inch in warp and filling.

Standard print cloths weigh seven vards to the pound,
have 63 picks of warp and filling to the inch, and are called
64 x Gp—seven-vard goods.



Lacm rveeds ave numbered by the number of dents or splits
to the inch.

The number of threads in a warp divided by the number of
the reed multiplied by the width in inches will give the number
of threads in a dent.

Both warp and filling take up in weaving, by passing over
and under alternate threads; therefore, one vard of warp or fill-
ing will fall a percentage short of making a vard of cloth,  This
percentage varies with each different size of yvarn and number of
picks per inch, and for other reasoms. It may be sale to say
that from seven to eight per cent. is an average shrinkage on
cotton goods,  On some woolen cloths, the finishing processes
reduce the weight so that the calculated weights are as near as
may be to the weight of the finished goods,

YWarn is commonly numbered before it 15 slashed or sized,
and in estimating the weight of finished cloth, the quantity of
sizing added to the warp must be known,

CONVENIENT MULTIPILIERS.

CIRCLES, AREAS, AND FIGURES.

23

Diameter of a circle X 3.1416 or 3*= the circumference.

Circumference of a circle X0.31831 or g5 = the diameter.

Square of diameter % 0.7854= the area of the circle.

Square of diameter % 41 = the area of the circle.

Square root of area X 1.12537 = the diameter of acircle.

Radius of circle ® 6.25313 = the circumference.

Circumference = 3.5449 * the square root of the area of
circle.

Dvameter of acircle x 05362 = the side of an equal

squATE,



Side of a square X 1.025 = the dinmeter of an equal cir-
cle,

Area of triangle = the base x § the perpendicular height.

Square of the diameter of a sphere X 3.1410 = the convesx
surface,

Cube of the diameter of a sphere X 0.5236 = the salidity.

Diameter of a sphere X 0.806 = the edoe of an equal cube.

Diameter of a sphere x 066057 = the length of an equal
cylinder.

Surface of acylinder = area of both ends 4= length x cir-
cumference.

Solidity of a eylinder = area of one end X the length,

Solidity of a cone = area of the base * )} the perpendicular
height.

Area of an ellipse = long axis X short axis x o.7354.

{ Approximate only for circles, spheres, ellipses and cylinders. )

CONVERSION OF ONE DENOMINATION TO
ANOTHER.

Feet ¥ owoo1g = miles,

Yards ¥ o.000b = miles,

Square inches 3 o.wobog = square feet,

Square feet x 144 = square inches.

Cubie feet ¥ o.037 = cubic yards.

Cuhbic inches ¥ o.000579 = cubic fect.

Cubic feet 3 6.2355 = gallons,

Gallons % o.tfiosg = cubic {eet,

Gallons » 10 = lbs. of distilled water,

Cuhic feet of water x 6z2.425 = Ibs. avoirdupos,

Cuhic inches of water » o.o3612 = lbs. aveirdupois,
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Lhs. avaoirdupois ® 1.2155 = lhs. troy or apothecary.
Lhs. troy or apothecary » o.5223 = hs. aveirdupois.
Lbs, aveirdupois ¥ o.008g3 = cwts,

Lbs, avoivdupois * ©.0004457 = tons.

Tons of water % 224 = gallons.

STATISTICS OF THE MANUFACTURE OF COTTON
GOODS FOR THE YEAR ENDING 1o03.

(Mot including small wares, )

Number of establishments 1,057
Capital B3, 100,104
Salavied officials and elerks 6,738
Salavies P11, 707
Wage-earners I0.455
Total wages $aq.577 600
Miscellaneous expenses $29,030,501
Caost of matevial used F282,047.645
Value of products F42.451,215
Number of spindles 23,155,003
Mumber of looms 540L010
Cotton consumed in bales 3:743:050
Cotton consumed in pounds 1,573,074, 716
Pounds per bale 503
Cost of domestic cotton, 3,02g,0585 bales firog,07 2,665
Pounds of yarn spun 1,520,483.718

Note that in these Statistics we give the vear for which the
information applies.  The date 1905 as in the tables quoted later

means the year ending 1903 or, really, the vear rooy.



COTTON PRODUCTS PRODUCED DURING 1904.

Sepuare vil=,
Plain cloths for printing
or converting 1,818,210,172
Brown or hleached sheet-
ings and shirtings  1,072,300,15:2

Ginghams 02,380,132
Ticks, denims and stripes 256,375,450
Dirills 104.735.303
Twills and sateens 300,142,513
Cottonades 25,362,346
Napped fubrics 332,508, 140
Faney woven fabrics 300,254,055
Corduroy, cotton velvet

and plush 10,014,536
Drack 122,601,212
Bags and hagging 57,007,003

Mosquito and other netting 36,232,015
Upholstery goods, including
lace and loce curtains 63,502,212

Nl

HEo.301.012

2,095,071
26,008,315
2l 486,342

7573
17005 ,052
3053.732

o053

rz,00e,008

3T 0020, 5 20

Yarns for sale

Sewing cotton

Twine

Tape and webbing
Batting and wadding
Waste for sale

Ohther products of cotton
All other products

“otal

320,382,367

70-885,357
15043943
1,282.047
40.540

L 173343
L0003 7
2,005, 0
11070747

Fi42.450.210

Valm-
Myl

R

0524
074+
o0 2+
ol
ol
BERE
a4
0034
290+
1384
065+
oz
18544

o634+
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Total F442.451,218
Cotton small wares, lacings, wicks, tapes,
edgings, etc, B,016.456
Total, including small wares Fgr0.467,704
Cost of materials 286,255,303
Value added by manufacture 164,212,400
Wages paid S0, 205,706
AMiscellanesus expenses 30.45; 378 126,003,174

Profit, depreciation, selling expense, etc.  537.510.227

Per cent. on product value 5.32 per cent.
Per cent. on value added
by manufacture 22,84 per cent,

Per cent. on capital ($613,010,655) G.01 per cent.

The average depreciation and selling expense would prac-
tically eliminate this appavent profit.  The figures given do not
admit of proper dissection of this total,

STATISTICS OF MANUFACTURES IN WHICH COT-
TON YARNS WERE USED IN PART IN 1904,
Value of Products.

Hosiery and knit goods $136,555,130
Wool mannfactures 380,034,003
Sillk andd silk goods 133.285,072
Dryeing and fimishing of textiles 50,504,545

OTHER TEXTILES.

Value of Products,
Flax, hemp and jute products $62,030.329
Cotton manufactures 450407, fou

Tutal for all textiles $r1,215,030,592



Total for all textiles F1,215,030,70:2
Cost of materinls 745,783,168
Value added in manufacture 469,253,624
Wages paid $249.357.277
Miscellanecus expenses 86,110,080 335,407,457

Profits, depreciation, selling expense, etc.  $133,786,167
Per cent. on product value IT.00 per cent,
Per cent, on value added by manu-
facture 2H5.51 per cent.
Per cent. on capital {$1,343,324:005)  0.95 per cent.
From Laber Bulletin of the Commonwealth of Mass., No.
448, I derive the following information :
Value of cottom goods increase in 1go3 as compared with Tgon;
North Carolina $18,831,956 = 66,55 per cent. gain

South Carolina 18,715,723 = 66.32 L i

Massachuscits 18,603,122 = 16.92 £ i

Georgia 16,716,603 =  §0.57 57 Ly

Alabama c 8,607,106 = 105.57 i L
The total value for the country was:

L0 1905

$339,200,320 $4530.467,704 = 32.80 per cenl. increase.
In 1905 the division of value produced was as follows

Massachusetts 23.68 per cent,

Rhode Tsland &.50

New Hampshire a.56

Pennsylvania 5.36

Connecticut 4.038

Maine 342

NewYork 2.08

MNew Jersey 1.0

Vermont 24 50-040
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South Carclina 10,07
North Caralina 10,40
Georgia 7,81
Alabama 1.2
7.0

.02 Jonot

All others

In 1goo the proportion in the above divisions was as G7.6y
ta 32,30, showing a decided increase outside the Northern States.
The Fall River strike in rgog naturally affects the fizures more
or less, [ The vears 1goo and 1905 as quoted really mean 15gg

anel 1oy )

IMPORTS OF COTTON MANUFACTURES, 1g04.

Value
Sanare yds. Value  per yard
Bleached and vnbleached 1,300,355 F155,005 L1184
Printed, painted and colored  46,z10.012 7704170 704

47:5319:370 7.040,874 1654
Cotton clothing, not including knit goods 2,380,658

Embrouderies, laces, lace curtains, insertions.

trimmings., cords and gimps 25,011,683

[nit goods 0,150,453
Thread (not on spools) varns, WATPS 07

warp yarns 2,204,154

All other mannfactures 42323082

Taotal 43,000,030

Re-exparts of similar poods 332,017

Net imports Fg8.587,010
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EXPORTS OF COTTON MANUFACTURES, 1004.

Bleached and unbleached 560,584.218  $33.005,134 1604
Printed, painted and colored 127,016,407 7325408 o574

fo4.500.715 41,320,542 050+

Wearing apparel 3,477,052
All other manufactures §.3647,886
$46,666,0%

Of the cloth exported the Chinese Empire
took a total of F27,701.005

Our Chinese trade iz mainly in sheetings and drills, the
trade-mark known in China as a - Chop” being of great import-
ance.  Chr trade-marks are imitated by English and Japanese
mills, making competition active, Our goods are preferred on
account of their quality and the small percentage of size, but the
Japanese are making a great point of the cheapness of their
product, and using systematic attempts to take trade away from
us.  All of the cloth used for outer clothing is dyed by the
Chinese after purchase. Cloth is used for clothes, linings, burial
cloths, underwear, quilting lining and covering of window space.
The Chinese themselves weave large amounts of nankeen, it
being understood that in certain parts of China the working
population weaves all through the winter on hand looms.  Chi-
nese traders are exacting in requirements and insist on zoods
being absolutely up to sample. If the zoods are inferior. the
Chinese say that the chop stinks" and will not use them. It is
well known that American goods have been rejected because
their cuts were o few inches short in length,  The Government
Agent suggests that we might increase trade by poster advertis-
ing of our trade-marks, explaining the better quality of American

goods, ete,, since the Chinese are very curious and show great
interest in such advertising as has been done by produocers of

other wares.
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NUMBER AND CLASSIFICATION OF COTTON LOOMS BY
GEOGRATHIC DIVISIONS: 1850 T0 1905,

HUMBER OF LOOWS—

O plain cloths-

DIVISION, (&L ETITR
Total 22 to 35
Le=s than' 28 to 32 inches Mure than
2= inches  inches wide I inches
wide, wide. inclusive,  wide,

United States. 1905 | 540,810 31,001 115,966 94,648 160,351
1000 || 450642 #6601 98,506 79,B49 126,082
1800 || 324866, 1648 91,562 65,466 71,601

Wew Englond states’ 1005 | 324,068 11,328 81,0742 40,43 89,978
1900 298835 1B.56  T7.326 37,722 84.916
1690 350,116 12609 72028 35063 62,808

Middle states ... 1905 31,748 6,733 1,002 2 563 !_MBE
100 36,134 G442 a,0x1 %501 2,035
1540 30,074 | 6,106 10,601 5,023 5,TOB

Sonthern states . 1905 179,762 [ 14,519 35167 48570 59,730
1900 | 110,000 | 12,374 17,0300 4446 32,323
134 A, 260G b, ik 2300 13,956 2876

Western sfotes 1905 6,452 432 ] 2 850 1,337
Ty G, o an TG &40 2ila
18490 d,410 4n 4 2,700 G

( Remember that the above dates are for the vears ending in 1280,
1900 e 1905

“The numerical increase of looms is go,228. Between 15go
and 1900 the increase was 125,816, The rate has therefore been
much larger in the last five vears than in the preceding decade.
By geographic divisions the increase from 1goo to 1gog was
25,173 in New England and 69,5742 in the South, There was
a decrease of 4,380 in the Middle states and of 301 in the West-
ern states,  The classification of looms shows that the inerease
is, a5 usual, largest in the caze of those making plain goods of
standard width.  There is a decrease in the number weaving



narrow  goods—those less than 28 inches in width—although
there is a small increase in southern looms of that character.
The largest increase of all is in the number weaving sheetings
more than 36 inches in width.  About 9000 more than in 1900
are emploved upon twills and sateens and 16,500 more are mak-
ing fancy weaves. It is interesting to note the laroe increase of
looms making such goods in southern mills,  In 1590 only 1,075
looms were reported in those mills; in 1goo the mumber b not
quite doubled, being 3,856 but at present no less than 1o,6gg
are reported, an increase of nearly 7,000 within the last five
years, and the total is about one-sixth of the number for the
whole country.  The cotton manufacturing of Pennsylvania is
chiefly weaving. In the whale country there are 43 spindles to
one loom, but in Pennsylvania there are only 19 spindles to a
loom. The present report shows a falling oft of 1,532 looms in
that state, or very m.--.n']:r 1T per cent."”

HUMBER {F LOnMs—

Census. O torill On tapes  On bags
m%h;;:'q;:-' On faney | and other  amd other

Mot | Fhane. | niow | i
T United States. ... 1405 1434 0472
1000 LTt 442
L=t 21 5.450
New England States | 1903 on, i 4,443 ik 350
e 47,050 31,635 1,386 1245
11 46,346 18000 i 1,742
Middle States ... 159005 1,415 10,007 i ],':-,'t-".L
100k .40 RLIKIR]] [Eh 1,676
B 4,130 B OB st @ iiad
Setthern States. ... 10035 11,1030 20 16062
1400 2,50 725
I=hi 2,442 G
Weatern States. ... 1B0OS G0 0 T3
ARLLI] 164 ... aan
| 1=00 129

2 Inelndim] with bagz and other 2pecial fabodes in 1800
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The following statement shows the number of active estals-
lishments in the several geographic divisions of the country :

TV TSI, TEHG 10D 1850 18800

Undted States 1.057 ] G A0
New England states ... .. a8 3az 402 a0
Midlelle states... ... ... i 20 335 239 130
sonbhuern stages. ) A 400 i 161
Western =baties Ldimini i 14 11 an| 17

! Inelndes cotton =mall wares,

The foresoinge statement is not to be taken as an indication
that there has been a decline in the industey inall sections save
the South.  The large decrease in the number of cstabilishments
in Mew England and the Middle states in rgoo as compared
with 1350 was due largely to the elimination from the general
cotton schedules at the Twelfth Census, of establishments then
and now classified as “cotton small wares,”  During the last
five years there has been a moderate consolidation of establish-
ments, which reduces the apparent number without invoelving the
disappearance or disuse of anv important mills.  When the sta-
tistics of machinery and of products are exhibited, it will appear
that the industry has grown in New England by the enlargement
of existing establishments.  In the South, i addition to the en-
largement of the capacity of many mills, there has been a very
great actual inerease in the number of independent estabilish-
ments, whieh have been located in new resions as well as in the
neighborhoods where the industry had alveady been introduced.
This fact is shown by a camparison of the number of active
establishments in the several states of the South at the enumer-
ations besioning with 1580,

a4
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NUMBER ©OF ESTABLISHMENTS 1IN SOUTHERN
STATES: 1880 TO 1905

STATE. i 1O | 1AM DRI TSRS

Total | B30 2400 239 @6l
Virrinia T T 9 &
Nowrth [':u'ul_iuu i 212 177 i 4

=omth T . 127 sih 44 14

sy 103 [ A 4l

Wl 4 Al 13 14

14 [ i =

Laomisiama . 3 a 2 2
Texas... . 13 E! 1 -
Mkonm=as 2 2 o] ]
Temneazee 10 17 N 16
Kentoeky ... 4 i bl d

1 Includes cotton small wares.
2 Ineludes West Virginia, 1 estalilishoent,
3 lmelwdez Flockda, 1 estabdi=looent.

These figures are presented with a cantion against drawing
from them too broad inferences. Establishments may be large
or small.  The statistics, even when nothing is shown but an
enumeration of mills, de indicate a spread of the industey, and
success 15 commeonly followed by enlargement of capacity.—Hwl
letin No. ry of Census Burean.

This table of print cloth statistics on the next page is made
up for standard cloth 64 threads to the inch, 25 inches wide, and
made usually of No. 28 warp and No. 36 filling yarn.  As now
presented it differs somewhat in data and arrangement from for-
mer tables. The waste is now figured as net waste and the
fifteen per cent. is fifteen per cent. of the cotton bought.
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PRINT-CLOTH STATISTICS,

Prabable
! | Average | LCost per | Margin
Hizhest Lowest | Prive, FPrice | Average  Lb, ol | Belween
Price of Price of (Mot pee Lb. | Price of | Cotton Lotton
Vear, | Print | Print | Averuge| in Cents | Middliog | Used andd
Cloth Clth | of High |8t 7 pds. | Uplands lin Conts,|  Cloth
in Conts. in Cemts. and per Lbe | per Lb. | with 15 | in Cents
Lo | in Cenls. percent. | per Lb
W aste,
| |
. |- IS
15 | 4% Bl AR 11, B,
lail 4y .40 47,51 14.01
1sad ¥ BLH1 [ H1.24 1,50
Taii I 1550 | Jokd0 17,21 oT.HR
1= Ity | | N AL 44,54
12k n M 141088 .48 PR
1= 1y 13 s, 43,8 48,0
e iy B2 .54 .50 iR
1=08 iy Bas a7 2445 28,12
15l Ty 850 8,14 2411 .6
Pl ity 7.4 L] s .58
1831 i Tl LT 104 1.5
1832 T 768 G510 019 .k
1834 5y il ] 14 =14
1874 Iy AT 3 17.95 1785
L‘l._T 13 5.0 o | 141k 18132
1871 W 4.0 i 1288 (He]
177 y 4.8 A 11,52 10656
1=7E By Sl s 1122 1
1550 ;éig R 278 141,54 14,560
15511 L 4.51 dLET 1151 1508
1l My LG farl 12008 14,
1582 By .50 26,42 11.56 1852
16t HEKY L an. o 1155 1.1
1884 s 1.5k 23,52 i85 BT
158G 9.0 H I 91.54 L5 .55
184G HLg 1.51 217 B 1380
1687 HIE i R 10.21 | 11
1484 1. 4.51 AT AR | MsF
| LG4 Al =L HLET JiLHS 14.15
1841 B 4.51 05,498 1048 Tan i
N1 oy 296 AL 5 154
LI e A 9,574 7 1408
{51 asy R L Ll =50 Til1sl
1=n4 oy b 19,25 [ 1108
15 i7n 2.0k N T 11.%
1= e 210 1580 74d =57
1=87 o 248 17540 3 a1
1504 115 a0 .42 iy T8
L] 1 2.0 15,54 fss 154
ILET oy 1.21 o2y [T 18,50
fLLH iy 2. 19,55 L] [iR]
A6k ] a0l a5 o 1115
1k H 155 2255 1198 1A
ey B Ldd ] .95 12
15005 g |4 B 2184 LE ] 10sE
FEEETS
19077
158
150er
Tk
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“How the lotroduetion of this new loom affects the eost of Iyhor
may be shown Ly o comparison of two aceonnts of the cost ol lihor in
print eloth, one teken by mysell frome o mill seeount of olier date, Lt
from one of the best wills in New England, and the other from the
workings of recent date, received from a mill bk o few day=nro,

COST OF LABOR IN ONE POUND OF PRINT CLOTH.
(23 inches, 44204, seven yards to the poemid.

ITEME. 1827, 1805,
- ~ Uentes. | Cents.
Spinning ... e L T i 1.137
Preparving for oo ... .. e BYT
Wenving .o 2.8
Other lahor expenses., . 0255
Total labor o=t

CATAE

Difference on aceount of improved loom
All other differemecs

The items covering all other manofacturing processes are seateel v
i'rrrth noticing,  The difference is almost entively traceable to the new
E L -

Now, by no possibility can the strain which the North eould be
sabjected o by the Sowth, be so great a8 the strain the Northern mill
has to sustain from Novthern mill, and the Sonthern mill from Southern
mill; for the same canses may be fonnd in operation in the Sonth that
prodoce  the differences in the North.  The differences of this pro-
nounced type are vreated by the introdection of the so-called “anto-
matie” loom. When, by thiz change, 50 per cent. in the weaving-cost
can he saved, it i3 ohwiong that Itowill not o long to convinee mill-
ownera that it iz profitable to dizeand the Ioom which was satisfactory
until very recently, and to wlopt the new loom by which an expert
Wenver ool tarn onat from two o three thnes 0 maeh cloth in a weels,™
—[Feal Sehocrlior.

Ome of the cloths made here vory Largely in the dd-ineh looms iz 32
Imehes wide amd has 65 ends and 112 picks o the inel of 42°s twist
amd 36'3 weft. It i3 woven in 62 yard cnts, amd the price paid to the
wenvers 15 27 1=b cents per cut for the Northeep leom amd 66 conts per
et for the ordinary loom.  The latter is, 1 believe, 10 per cent. less
tham thee rate paid i Lancashive, bat the crdinary cight oo weaver
e can earne 200 week amd the we rowho uns twenty Northrep
losonns 210GE0 Lo S11 ._Er_'.'.-n_u'.-pr.qmm.fﬂgr of Miseeheater ¢ warding,
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Sln g Neethern mill, not far away, o Xorthrop Looin weaver ap-
plied for permizzion to attend a foneral of some departed relative, Tl
overseer motarally dizlileesd 1o 2op peodect ot remembering the capa-
bilkches of antometic weaving told kim o leave the looms mnning aiul
hovey back.  Pwenty-four Northrops were banging away az e wished
up and fwenty-twao were still woing when he returmed ul-.'trl'. am howy
later, We shall approach a sitoation where the women weavers will
bring in their kuitting in onder to keep buszy amd the wen take physieal
calture  exercises to keep  their appestite: i onder,”—[ Cotton Chatfs,
gl G,

We sometimes have to meet the a=certion that possilile profits in
Northrop lovm weaving are redoced by reason of the higher o=t of re-
pair.  We emphatically decline to accept anv =soch conclusion,  With
equal #kill in Leom fixing there should be we more cost s in fret, reconls
show there iz often less cost,

We gnate e I'u]h-um" Trom one of our expert’s reports om o
Northrop Leom
Ylm the vem 'IIH the mill ran 252 1-2 days of H?l haorz each.
ey S |1llr|||<1'||1"|.' uve ot 251 new ahmarelia. "

Another veport one anotber odll Tad the following :

Hlheir eost of snpplies for the fonr weeks endel Ty anuary 7th, was
25 for 1202 (Norcthrop) Iooms:; while on rIL--lIr-I. lowms for
thee = pericd, the cost of supplies was 3300171,

HInoan expert’s report for December, we note that an overseer rn-
ning 172 Northeop loows= reports his cost of supplics for an entive vear
a5 Ieas thon #=a30. Thiz aome mill was aetting 95 per cont, production
amd paying onehnll the priee for weaving eats that they AR R
mon logms in the some mill. The zapplies were moch lezs per
the Northreop Toam thamn on the commn.

Another mill, visiced the same weel, veported that the repairz for
the Nerthrop Lo ¢oest less than one-balf what they cost on the com-
tomn leoms in the mill.

Il o thivd mill, they had four weavers running 150 Incims, with
Towr Battery Doy ob S0 cents aoday each"—[ Cotton Cheets, Fel, "06,

S Lonmd o most illogics] argument heing nsed against the Northrop
loom, it heing sumprested that when a Noetheop loom wesver left the
mill for any pairpose, it woulil stop 24 loome, whereas a commaon loom
weaver slsent meanl "'"I.'" 1y .<I,|11L1Lij|_l_t; of 5 looms. Of conrses, Itz
ensily shown that oo commmen oo il there wonld be thiree times o
oy weavers, who wonlid certainly avernge the sone nomber of days
cut per imndividual as the weavers inoa Northeop mill ; that is, they wonlid
average te have three weavers ont inoa comman Joom mill, a# against one
winver in the Novtlivop Looan mille for ehe 2nme eanses, _[r ‘atbon hals,
Thew (M.
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A oo weaving cost, there were ey mill=
ote clainn of halving the peice pere ent, Pl pris
for pesolar print clth, stamdard lensth euts,
cents, amecording to loecality.  Tno one will, the prices weres 149 122 cent=
Tl o s n loom geades, 9 centz on Nertheop, Tor ome line of
goods, and 16 1-2 centa on connmon losms sweeainse 7 eentz on North-
ropy on another style.  In poother mill the price of wenvinge Tor thee
MWorthrop loomes, connting i =ectivn hands aml extm Teehye aed ol Kineds,
Whx lisse than S e el of this cominmmon b ans=t o Pl =z sl =,
Several mills eliimed less eost for repaivs for Northrop loons g arainst
copnon Lesnn= s i faet, oiee mill is considoving replneing ol Lesoimns
which have only run thiree re. Beci=e they il lesz oost for Both
wenving amwl repairs ol less seconds on thelr Northrop Tnomes,"—
L Cwtern Cleonfay Ther., "M,

wopniel et ter than
il in sanchern will=
Trom O coni= Fi s

“Dving  the searcehelp period many  wethods
were empdoved too entiee workers to suflering g
tiome,  Some of the methods woers hasdly
altristie o ethical, bt the Statton” advertisement
sheswn dn the illaztration was clever ol convineing,
Mervimack weaving dlid ron well—it mns well all the
tie, Tl twa gevat o= o Northivop looms are as
wonm] o wdvertizement as their lmilders conld wish
fon. " —[ Cetforn Cherts, Merch, 07,

e fivst 100 loom: are mnning very nieely, and they bove redneed
their weaving poiee of 30 cents, which they were paying on cownmnon
lovinz, o 11 cents."—[ Evpert’s veport of dag. 17, 105,

We all know how clearly imperfections in cloth are shown
by running it over a blackboard,  We print photographs of clath
with a hlack paper background which seem to show up very
well.  These goods are made on Northrop looms with Doblby

heads in a Southern cotton mill.
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THE ILABOR QUESTION.

The introduction of labor-saving machinery is usually at-
tended by decided opposition from the help, since some fear to
lose their jobs through the very lessening in labor for which the
machine is preferved,  The direct and open antagonism to the
Northrep loom has been surprisingly small, all things considered.
There have been a few small strikes to determine the exact rate
of payv; but these differences have been promptly settled, and
Northroep loom weavers, az a class, undoubtedly earn higher
wages than similar weavers on commeon looms.  The indirect
antagonism is far more serious in certain sections.  Whether
existing, or merely feared, it does delay the inevitable change in
mills where the help are stronger through their orgonization

than the management in charge, I a general, indefinable atti-

tude of opposition, does succeed in delaying improvement, it not
not only prevents the mill from profiting, but it also prevents
the weavers from earning the better wages that
they mizht obtain.

The average common loom weaver might think that an
additional number of looms must increase the work to be done,
but such is not necessarily the case. A weaver can take more
steps in going from loom to loom with eight looms to look
after, each rtequiring a visit every few minutes, than in
tending three times as many looms, if each one only needs
a visit at much longer intervals,  The fact that
weavers (b man large numbers of Novthrop looms, and like
to run them rather than o back to fewer common looms is
sutficient answer of itself.

Al weavers should certainly eredit us with the relief from
sucking filling, for while hand-threaded shuttles are now used to
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some extent on common looms, their use was not so general be-
fore we forced the issue by selling o self-threading shuttle.  The
sucking of filling is damaging to the lungs, especially when the
filling is colored. Common loom weavers are short-lived as o
rule, their lungs becoming packed with cotton fibre.  Weavers
have caught consumption and worse discases by sucking shuttles
formerly used by diseased weavers.

When we first brought the Northrop Joom to the attention of
the trade, it was feared that introduction would throw one-half
the then present weavers out of their jobs: but after many yvears
of successful, and comparatively rapid introduction, there are
today more common loom weavers working than
there were when the Northrop loom was ready for
the market. The Northrop loom has built up o new lot of
mills, the looms being run largely by new operatives.  The ald
weavers have Iof been displaced; their jobs have not been
taken away. We hope that they will all be running Northrop
looms at some future time; and by that time there should he
Northrop locsms enough in use to give them all emplovment. It
15 somewhat curious to note that labor troubles apparently be-
come more previalent as conditions really get better. We had
cotton factories for fiftv vears before there was one strike re-
corded.  Dwring that early history the mills were badly lighted
and badly ventilated. The ceilings were low, the machinery
most inefficient, the work much harder ; and vet the help had to
work some fourteen hours o day for miserable wages, Today,
our cotton mills offer opportunities in short hours amd higher
wages that should prove most attractive compared with other
channels of emplovment open to the same grade of labor,  The
modern cotton mill is better wlapted for the health and comfort
of the operative than the majority of manufacturing establish-
ments.  Unlike many employers, the cotton mill invariably pays

its help on time. The help know precisely what they are to re-
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ceive. The strikes of recent times are almost uniformly based
on the single question of wages, the rate wsually varying with the
relative difference, or margin, between price of cotton and
price of goods marketed.

It is a great mistake for the laborers, as a class, to consent to
any measures which tend to diminish that margin. If
working for their own best interests, they would welcome the
introduction of lahor saving machinery, which enlarges the prof-
it to the mill, and thereby enlarges the possible fund from which
higher wages can be paid. [t is not exceptions which determine
rules, but rather the great average of results. It can be shown
conclusively that progress through labor-saving devices does
increase wages, cven though the wage earners themselves are
not required to use a higpher grade of skill, or a greater ex-
penditure of energy.

It would B folly to attempt o defense of the progress made in the
waorlil by the introduction of labor saving machinery., No defense is
needed. We will frankly admit that our energies are continually bent
o produeing machines that will release lahor.  Experience shows that
the lnhor thns relieved §s abaorbed by the inerease of new mills, this in-
vredse heing stimnlated by the very economies made by the labor saving
2 anch machinery makes profics and attracts capical to -
ilte, —[ Cotton €Chats.

plicate thie

WAGES IN EUROPEAN TEXTILE MILLS.

report Esed from Manchester by the International
eration of Textile Workers, the nm-klj‘ wages of English operatives
are:  YWeavers, 8486 spinners, 88,72 1 eard-reom workers, males, §7.29,
anil females, 86060 0 beamers, 87,3 Dleachers, males, 88,76, and females,
#4475 and thm-l‘i:‘:r'r--'1 F10.8, Ir.L Hiolland the wages per woeek are
wiven 4% follows:  Spinopers, SLE36 to $7.05 5 cond-room workers, §3,12
tor 3487, wnd wenvers, 22,40 10 305, In Denmark the average rutes are;
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Spinners, FLEG, and wenvers, 3L80 to 5L37T. Weavers In Flamwlors ran-
ming four looms earn Trom S2.04 o £2.85,  In Sileshs men wenve o ilgie
8225 and women S1.685 a week.,  Referving o wppeer Frnenin, e
report states fhat “the mamner of ving of the textile workers corpe-
sponddz to Chelr low wagee—plain, se ml'. anl olten insmificient .
Thebr principal no 1IF._'|IIII1 it eonsists of collee aomd breal, herrings amwl
potntees o peat rueely appears on thele able, — ey Prode aped Cog-
sibar Report, May 20, °07,

The following table shows the Huctuation in weavers' wages
at Full River during the past twenty-three years:

Per cut
Feb.: o, a88g..o.0 e 18.30
Jan. 149, 1885 .. A -,
Mar. 1, 1886 . 18T
July 1wy 1802 e sn e DL
Drec. 5y EB02 e e e 3 oD
Sept. 11, 1893. ..
Aug. 30, 1804 . B — e
APr. 22, IB05 e e 15,00
Jan. 1, 18g8 . - . 100
Feb. 27, 1800 . . i TB.00
Dec. 10, 1800 R Lo1n 8o
Nov. 23, 1903 .... B0

3e TGO

Oct. 30, TGOS sy cocereies
I [ .
iy JI TGS (e R U
May 27, 1gof.... e e 23000
*Average under slul:nﬂr s-.a[e

13,00
BTN

32

Nl
.30

g




The surprising development of American ingenuity, which
has placed us far ahead of any other inventive nation, is pri-
marily due to the protection afforded by our American patent
system,  There are those who consider patents monopolistic
and tyrannical, cavsing much of nuisance to the public at large.
They think that without the patent system we should have as
many improvements and make greater progress, since all could
use the improvements without pay. We know by our own ex-
perience that even if inventors were to develop ideas without
profit—a most imprabable theory—the public would by ne
means promptly grasp their advantages, but rather decline to
consider them at all, in view of the change in habit necessary.,
People must be forced by persuasion and without the chance for
profit there is no incentive to stir the possible persuader. There
are valuable idens in the line of cotton machinery improve-
ments, which are not introduced, since the controlling patents
have expired, or becanse their own patents were imperfect. No
one will take the trouble to introduce them since they merely
eilducate a competitor who can copy without the expense of de-
signing and testing.  So long as business is done on a business
basis, ot will be done with a caveful veckoning of costs and im-
provements must be proved of value by those who can be as-
sured of a share in the value. A patent is merely a policeman
protecting the rights of ownership; and while some may ques-
tion the rights of individuals as to J'jnssux.siu_m of property “J]ﬁq:h
they did not create, there is no logic that can justly deprive one
of a primary right to the creations of his own brain,—[ ddidress
on M Satends aad fnvensions,” Phidadelpiia, MWay 15, og.
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SALES.

Having controlled the majority of sales for new looms on
plain goods for over twelve years, we may now assume that the
Naorthrop locm is certainly well established as an important trade
factor, There are mills which still purchase common looms,
and there are men who still deny that the autematie loom is
suitable for their purposes, and their conditions. When these
objections are analyzed, however, we find them not condemna-
tory of the loom itself, but vather of the situations vnder which
the abjectors find themselves. We may deprecate the existence
of the conditions, but it is not our business o interfere with
them. We can better utilize our time in introducing the loom
where eonditions are more suitable, We are per-
fectly frank in stating that it is not our aim in business to
moanopelize the entire trade at anv cost, but rather to keep our
plant running on fairly remunerative contracts, supplying ma-
chinery to those who want it becavse they know what it will da,
or hecause they have faith in our advice.

Oin the mere strength of reputation, we could have easily
sold thousands of looms in advance of the procf of their
accomplishment, but we did not care to risk that reputation.
We not only ran a fully equipped weave room for months hefore
allowing a purchase of one loom, but we became large stock-
holders in new mills that first tested the inventions, pertectly
willing to take our share of the loss, if loss should ensue,

The wmills that Jdid entrust us with large preliminary ovders
certainly had no reason to conlinue patronage, if the looms were
unsatisfactory, Notwithstanding the necessarily immature type
of device first sent out, the purchasers not anly found them sat-
isfactory, but expressed their further confidence by a continuous



entry of repeat orders.  If our business were analyzed, it would
show that the great majority of our sales is made to those mills
which have either tested early lots of looms, or been organized
or controlled by men having full experience with the actual run-
ning of the looms.

LIST OF NORTHROP LOOMS SOLD IN
UNITED STATES TO JULY 1, 1907.

Where looms have changed ownership they are credited to
present possessors.  Figures in black letters signify increases
since our list of 1go3.  Mills in black letter signifly new custom-
ers since [gog.

NAME. PLACE. QUANTITY.
Abbeville Cotton Mills Abbeville, 5.C. G
Acushnet Mill Corp, . Mew Bedford, Mass. 417
Adams Mfr, Co, s Morth Scituate, R. T z

Aiken Mig, Co, . s TR B B e s 138
American Linen Company.._.. Fall River, Mass. ... oo
American Textile Company. .. Cartersville, t}n ...... S0z
American Splnnin:_-; Com pany Greenville, 5. C..... ;-53
Amory Mfz, Company . Manchester, N. H...... 0B85
Amoskeag Mfz, Co. oo Manchester, N. H.._. 1351
Anderson Cotton Mills. Anderson, S, C...... 24
Androscoggin Mills Lewiston, Maine . 413
Appleton Company. .. Lowell, Mass.. ... G235
Aragon Cotton "IIlllH . Roek Hill, 8. C. 280
Aragon Mills...... .. .. .. Aragen, Go..... 170
Avcadia Mills .. v partanburg, 8, C.. 344
Arlington Mills e Lnvwrenee, Mass, . 240

Acsheville Cotton Mills . Asheville, M. C...... 30



MNAME.

Ashland Company_
Atlantic Cotton Mille__

Atlas Linen Company

Attawangzan Mills

Angusta Factory

Avrora Cotton Mills ...
Avondale DMills .

L. Bachmann & Co.

Barber-Coleman Co,
Barker Cotton Mills Company

Barker Mills .. .

Bates Mfyr. Company .. ...
Beaumont Mfg, Company ...
Belbon Mills: oo oo ey
Bennett q])il'lﬂl!'l"' Ll)m|1<t|n

Berkeley Company,

Blackstone Mz, Company
Bt Millae oo masis
Borden Mg, Co., Richard

Boston Mfx, (o,

Botany Worsted Mills... ... ...
Boston Duck Co. ... ...

Bourne Mills

Bradford Durfee Textile f‘-u,,lmf:]
Brandon Mills.o..o i
Bristol Mir, Corpoe

Brooon Cotton Mlills
Brookside Mills_ .
Brookford Mills

Brower & Love Bros. ...
Burgess Mills........... ..

197

LA, RITANTITY.

Ashland, . 1.
Lawrence, Mass.
Meredith, N. H.
Killingly, Conn.
Augusta, Ga..o.o...
Aurora, 1.
Birmingham, J’L].l.

Usbridee, Mass, ...
Boston, Mass, .
Maobile, Ala. ...
Auburn, Mauaine, .,
Lewiston, Mlaine
Spartanburg, 5. C..
Belton, 5. B
New Bediord, Mass. .
Berkeley, B Loz
Blackstone, Mass. .
Lowell, Mass.

Fall River, Mlass.
Waltham, Mass,
Passaic, M. Joocn
Bondsville, Mass,
Fall River, Mass. ...
Fall River, Mass.........
Greenville, 5. C.

New Bedford, Mass.
Anderson, 5. C. .
Knoxville, Tenn. ...
Brookford, N. C.__._.
Indianapolis, Ind.._._..

Pawtncket, R. 1. .

21
423
B
45
10:5
o
512

14
102
2060
5

992

1

3606
G50
162

1294



NAME.
Cabarruz Cotton Mills
Cabot Miz, Co.
Calhoun Mills
Calvine Mfz. Co,
Cannon Mg, Co..

Capital City Mills.........

Carolinn Mills...
Chadwick Mg, Co.

Cherokee Falls ‘iIfg. Co

Chewalla Cotton Mills .

Chicopee Mgz, Company
Chicora Cotton Mills. ..

China Mg, Company.. ...

Chiguala Mg, Company

Clemson College. ...

Clifton Mfz. Company

Cocheco Mfe, Co., o

Columbia Mfg. Co.

Columbian Mfe. Co. ...
Columbus Mfg. Co. oo

Consolidated Duck Co.
Continental Mills.
Converse Co., D, E.
Cooleemes Cotton Mills

Cordis Mills.
Coventry Company ...

Cowpens Mfg., Co.

Crompton Company ...

Crown Cotton DMills

Diallas Mfg. Company

108

PLACE. QUEANTITY.
Concord, N.C. ... 542
Brunswick, Maine 204

Calhoun Falls,S.C. 400
('harlotte, N. . 300

Concord, N. C._. . 426
Columbia, 5. C. . 240
Greenville, 5. O 336
Charlotte, M. C.._._.. 300
Cherolkee  Falls,
S 1
Eufaula, Ala.... ... 40
Chicopee Falls, Mass. 126
Rock Hill, &. C...
Suncoolk, N. H. 5o
Honea Path, 5. C.... 1000
Calhoun Station, 35, C. 2
Clifton, 5. C. R 1000
Daver, N. H. ... 1129
Ramseur, M. C.. ... 64
Greenville, N. H..._.. 172
Columbus, Ga. . . Hoo
Baltimore, Md. 100
Lewiston, Maine . 27
Glendale, 5. C.o . 550
Cooleemes, N. C._..... 1296
AMillbury, Mass, .. 144
Providence, K. I.... . 2
Cowpens, 5. (. 142
Crampton, R, 1. . 2
Dalton, Ga...... . 1
Huntsville, Ala. ... 1211



NAME.

Dan River Cotton Mills
Durlington Mig. Ca, .
Drayton Mills . _—
Dunbarton Flax hplmun'r Ln
Durham Cotton Mg, Co.
Dhwight Mig. Co.

Dwight Mfz. Co.

Eagle & Phenix Mills
Eagle Mlls.....
Easley Cotton Mills

Eastman Cotton Mills___. ..

Edwards Mfg. Company ...

Emery, Jere .

Erwin Cotton Mills .

Eufaula Cotton Mills.._...._....
Everett Mills.. oo
Excelsior Mills.. ... .

Exeter Mfg. Company ...
Exposition Cotton Mills ...

Fairfield Cotten Mills. ...

Falls Company ;
Farnum & Co., John

Farwell Mills. ... ...
William .

Firth,
Florence Mills

Fulton Bag & Cotton "IILHH

Gaftiney Mg, Coviciciinin
Gainesville Cotton Mills.........

199

PLACE. QUANTITY.
Danville, Va. S04
Darlingeton, S, O oz
Spartanburg, 5.0 502
Crreenwich, IN. Y ... (|
West Darham, N, O, 100
Chicopee, MMass.. [
Alabama City,

Ala. 300
Columbus, Ga.. ... 328
Woonsocket, R, 1. =
Easley, 5. . 1020
Eastman, Ga...... T30
Auvzusta, Maine. . 509
FPutnam, Conn. 25
West Durham, N. C..  1gor
Eufaula, Ala.. 33
Lawrence, Mags, .. 1225

Farnumsville,

Mass. 100D
Excter, N. H.... 106G
Atlanta, Ga.. 130
Winnshaoro, 5, C.__ TG0
Morwich, Conn. ... 61
Lancaster, Pa... ... 12
Lishon, Maine A 13z
Boston, Mass. ... 1
Forest City, N. C. .. 200
Atlanta, Ga... 1591
Gaffney, 5. C...... 1562
Gainesville, Ga. 10576



oo

NAME.

Gary & Sons, James 5.
Geargin School of Technology
Gibson Mfg, Company. ...
Glenn-Lowry Mfg. Co. ..
Gilen Raven Cotton Mills,
Glenwood Cotton Mills. ..
Gosnold Mill Corp...veeoe
Granby Cotton Mills, .o
Granite Linen Co. .

Graniteville Mbg, Conieee..
Graniteville Mg, Co..ooe
Great Falls Mfe, Co._ .
Great Falle Mfe, Co. .
Gremdel Mille. ..o
Grinnell Mfz. Corpe........
Grosvenor-Dale Company ...

Hamilton Mtz Cao.

Hamlet Textile Company
Harmaony Grove Mills.
Hartsville Cotton Mills ...,
Hathaway Mg, Co. ..o
Henderson Cotton Mills. ...
Henrietta Mills. ...
I T L4 - R P S R
Home Cotton Mills :
Hope Co., Phenix Mill. ..
Hosking Mills...___._....

Indian Head Mills of Alabama

Jackson Company

PLACE. QUANTITY .
Baltimore, Md..__... . 55
Atlanta, Goa. ... ]
Concord, N, C. f
Whitmire, 5. C. ... 998
Burlington, M. C.._. 150
Easley, 3. Cooeeee. 116
New Dedford, Mass, oo
Columbia, 5. C.._... 1004
Wortendyke, N..J. 24
Vaucluse, 5, C. 362
Grranireville, 5. C. o]
Somersworth, N. H. f38
Rockingham, N. C. 172
Greenwood, 5. C..  T48
New Bedford, Mass. . 341
MNorth Grosvenor-Dhale,

Conne .. 3007
Lowell, Mass. 372
Woonsocket, R, T.. ., 56
Harmony Girove, Ga. 300
Hartsville, 5. C. Gs0
New Bedford, Mass. 401
Henderson, M. C. S54
Henrietta, ™. C. 251
Lewiston,  Maine 142
5St. Louis, Mo._. 150
Heope, R L. Soo
Charlotte, N, C. Ro
Cordova, Ala, . 416G
MNashua, M. H.___..... 533
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NAME.

Jackson Mills

Jackson Fibre Co. .
Johnson & Jolmson.
Jonesville Mfx, Co. .

Kansas City Cotton Mills

Keashey & Mattizon Co,

Kesler Migz. Co..

King Mfyg. Co., Inhn 1"

King Phillip Mills. . .

B. B. & Ii. Knight,
{(Centreville Mill) .

Lancaster Alills
Lane-Maginnis Corp._....
Lanett Cotton Mills
Laurens Cotton Mills i
Lawrence Duck Company....

Limestone Mills ...,

Lockhart Mills,

Laockwood Company....
Lonsdale Company.......

Loray Mills

Lorraine Mifgz. Co.

Louise Mills. .o
Lowell Textile School ...
Lynchburg Cotton Mills

Manchester Mills . i
Manville Co. {Soci: 1I \I ...
Massachusetts Cotton Mills
Massachusetts Mills in Georgia

PLACE. QUANTITY.
Tva, =, O, GO
TJackson, Tenn. 1550
New Brunswick, N, [, 436
Jonesville, 5. C. 2440
Kans=as City, Mo, 14640
Awmbler, Pa.. o G
Salisbury, N, C..... 306
Aucusta, (a. 1000
Fall River, Mass. 28
Centreville, R. I.. 616
Clinton, Mass. 418
MNew Orleans, La. 714
West Point, Ga. 092
Laurens, 3. C........ a56G2
Lawrence, Mass...... 38
Gatfney, 8. C....... G40
Lockhart, 5. C. . 1604
Waterville, Maine 1427
Lonsdale, R. 1. 2107
Gastonia, N. C.._.... 1690
Saylesville, R, 1. 2
Charlotte, M. C. 562
Lowell, Mass. 3
Lynchburg, Va.. ... 1
Manchester, M. H. 081
Woonsocket, R. 1. 597
Lowell, Mhass. 356
Lindale, Ga, . 2340



NAME.

Mass, Institute of Technology

May's Landing W. Power Co.

Mecklenburg Mz, Co.

Meridian Cotton Mills ...,
Merrimack Mfg, Company ...
Merrimack Mfg, Company_ .. ..
Methuen Company. ...

Mills Mfg, Company .. .ce..

Alillville Mfg, Company ...

Mississippi Agr'l College

Mississippi Mills e e
Mollohon Mig, Coueiieiee
Monaghan Mills... ...
Monarch Cotton Mills ... ...

MNantueket BMills. .
Washua Mg, Company........

Nauwmkeag Steam Cotton Co,

Meuwse River Mills ..

New Dedford Textile School

MNewmarket Mg, Co. ...
MNew York Mills . .. ...

Nightingale Mills ...

Ninety =ik Cotton Mills

Mockege Mills
Mokomis Cotton Mills
No. Andover Silk Mills,

M. C. Col. of Apr’l. & Mech.
APEE e

Orlell Mig, Company e
Olympia Cotton Mills. . .

FLACE. QUANTITY.

Boston, Mass. .. ...
May's Landing, N, J..
Charlotte, N. C.
Meridian, Miss. .. ...
Lowell, Mass. ...
Huntsville, Ala.. ...
Methuen, Mass. .. ...
Greenville, 5. C.._ . .
Millville, M. Jooon
Agr’l College, Miss.. .
Wesson, Miss. .. ... .
Newberry, S, Co.o
Greenville, 5. C.. ...
Union, 5. C. oo

Sptay, MG ricas
Mashua, N. H... ... ..
Salem. Mass, ..
Raleigh, M. C. . e .
New Bedford, Mass,
MNewmarket, N, .. .
MNew Yorle Mille, N, Y,
Putnam, Conn. . ;
Ninety Six, 5. C.._...
Fitchburg, Mass, ...
Lexington, N. C.
No. Amdover, Mass

West Raleigh, N. C. .

Concord, N. C.....
Columbia, 8. C.......

I
3
200
e
230
e 3
126
560
BN

37
171
14
5310

el

250



¥

MAME.
Orangeburg Mfg. Co. .
Orr Cotton Mills

Ossipee Cotton Mills.
Otis Company ...

Pacific - Wills. oo sy
Pacolet Mfg. Coi._ ... ...
Pacolet Mfz. Co._.__.____
Palnier Mille oo nna ey
Palmetto Cotton Mills_, e
ParleWill WOEp . B i
Park Woolen Mills
Patterson, 5. Fooo
Peabody Mills o
Pell City Mg, Cow e
Pelzer Mig. Cou v
Pemberton Company

Pepperell Mfz. Co. ...
Philadelphia Textile School. .
Pickens Mills ..
Piedmont Mfg., Co. e
Pocasset Mfz., Coo oo
Poe Mifg. Co  F. W
Paortland Sille Co.. i
Potomska Mills Corp. .o
Putnam g, Coum o

Queen City Cotton Co e
Quidnick Mg, Coo. e
Quinebaug Company......__.

Reedy River Mfg. Co.. ...

o3

PLACE. QUANTITY.
Orangeburg, S, C....
Anderson, S, C. 1504
Elon Collere, M. C. . 165

Ware, Mass. . 2

A0

Lawrence, Mass, .
Pacolet;: S maoiinig
Gainesville, Ga. ...

2187
Tify
1764
112
i So
Fitchburg, Mass.._.._. 13
Rossville, Ga..... 10
Ichester, Md..... . ... 1
Newburyport, Mass., 1
Pell City, Ala. .o
Pelzer, 5. C._._.
Lawrence, Mass.. . 51
Biddeford, Maine........
Fhiladelphia, Pa... . ..
Pickens, 5. C. ..
Piledmont, 5. C. ...
Fall River, Mass, ...
Greenville, 5. C._ ..
Middletown, Conn....,.. I
New Dedford, Mass. ... 2
Putnam, Conn.. ... ... 252

Three Rivers, Mass., ..,

Palmetto, (ra. .,

Burlington, Vi........ 1370
Quidnick, B. L.
Danielson, Conn.......

Greenville, 5. C. . ... 153
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NAME.

Revolution Cotton Mills
Fhade Tsland School of Design
Riverside Catton Mills .
Reanake Mills Company
Rosemary Mig, Co. ;
Royal Bag & Yarn Mfg, Co...
Royal Cotton Mills

Balisbury Cotton Mills. .
Salmen Falls Mfg. Co.

Salt’s Textile Miz, Co.
Samaoset Company

Saxon Mills....... oo
Scottdale Mills.

Shetucket Company ... ..
Slater Cotton Co._., ...
Slater & Sons, 8.
Spalding Cotton Mills.
Spartan Mills

Steele’s Mills_. .

Stevens Mfg. Co. ...
Stirling Silk Mfg. Ca.
Stonewall Cotton Mills
Stricklind Cotton Mills
Susquehanna Silk Mills.

Swilt Mig. Co,

Tarbora Cotton Factory
Texas Textile School
Thistle Mill Co._.. ;i
Thomaston Cotton Mills
F[“I'II'):I'I\"I.‘\I'.IH B Co., ‘Tiis. _

PLACE, QUANTITY.
{Greenshoro, N, C..... 820
Providence, R, I I
Danville, Va...o... 101
Roanoke Rapids, N.C. 260
Roancke Rapids, N. C. 4175
Charleston, 5, C.._.... 94
Wake Forest, N. C. 156
Salisbury, N, C._. 210
Salmon Falls, N, H. .. 1
Bridgeport, Conn..... 18
Valley Falls, R, I....... Sa
Spartanburg, 5, C._. 445
Atlomta, Ga. . 350
Norwich, Conn......... jo
FPawtucket, K. 1. . 16
Webster, Mass,........ 251
Griftin, Ga. ... 2
Spartanburg, 5. C._ . 2590
Rockingham, N. C._. Hioo
Fall River, Mass.. . . t
sStcling; M. Jocecwin 2
Stonewall, Miss. 1
Valdosta, Gza. .. ... . 20
Sunbury, Ia. 2
Columbus, Ga. .. I
Tarboro, N. C.____ . 200
College Station, Texas z
Nchester, dMd.. ... 4
Thomaston, Ga. F 100
Valley Falls, N. Y.. 1z



NAME.

Thorndike Company
Totokett Mills Co.
Toxaway Mills. oo
Trement & Suffoll Mills

Trion Mig. Coooononigy
Tucapau Mills.......

United States Bunting Co.

United States Cotton Co. ...

Uneasville Miz., Co.

Utica Cotton Co._,. ..

Utica Steam & Mohawk Valley
Cotton Mills. ... ...

Vermont Mills
Victor Mig., Co..
Vietory Miz., Co.

Wachusete Mills...
Walhalla Cotton Mills
Wamsutta Mills

Ware Shoals Mfz. Co.
Warren Cotton Mills
Warren Mfgz, Co. ...
Waterhead Mills
White & Sons, M. I,

White & Sons, N. D.
Whitman Mibla_ o
Whitney Mg, Co.

Whittenton Mg, Co. e
Williamson, Jas. N. & W, H.

FLACE.

Thorndike, huss.

QUANTITY .

2632

Norwich, Conn. 215
Anderson, 5, (), 4854
Lowell, Mass, . T
Trion Factory, Ga..... 951
Tueapau, 5. C, 100
Lowell, Mass.. ... 2
Central Falls, R, 1. .. 1600
Yersailles, (‘onn. 20
Capron, M. Y. .o 1
Utica, N. Y. 282
Bessemer City, N. O ofs
Greers, 5. C. .. 1428
Fayetteville, N. . 400
Worcester, Mass, : 1
Walhalla, 5. C. i 120
MNew Dedford, Mass. 200
Ware Shoals, 8, C. 14040

West Warren, MhMasgs. G5
Warrenville, 5, C._ .
Lowell, Mass,

Winchendon  Springs,

Y T e P o 21
East Jaffrey, X. H. 1
MNew Bedford, Mass. Ay
Whitney, 5. C. G52
Taunton, Mass. . : 1
Raleigh, M. C.. ... 150
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NAME.

Williamstown Mfyg, Co..

Wilmington Cotton Mills .
Woodraff Cotton Mills .

Woodside Cotton DMills.

York Mfe, Coo o

PLACE. QUANTITY -
Williamstown,

Mass. ..o ]

Wilmington, N, C..__. G0
Woodruif, 5. C.......  S10
Greenville, 5. C... 200
Saco, Maine.._._....... 1355

133,124

ORDERS RECEIVED BEFORE JULY 1,
BUT NOT ENTERED ON OUR SHOP
RECORDS.

Fulton Dag & Cotton Mills
Aragon Cotton DMills
Columbus Publie School
Laurens Cotton Mills
Excelsior Mills .

Indian Head Mills of Ala..__..
Richard Borden Mir. Co. .
Kineaid Mz, (o, ;
Dan River Cotton DMills
Joseph Bancroft & Sons

Co. 5
Avondale Mills
Patterson Mfo, Co.
Mass. Cotton Mills

Atlanta, G 29
Rock Hill, 8. C... 250
Coluombus, Ga.. 1
Laurvens, 8. C... GGO
Farnunmsville,
Miass, . e 100D
Cordova, Ala.. .. ... 284
Fall River, Mass. 142
Giriflin, Ga.. 100
Danville, Va. 112
Wilmington, Del. 15
Birmingham, Ala. 595
Kannapolis, N, C. 400
Lowell, Mass.... 4000



NAME.

Rosemary Mig, Co.
FPacific Mills,

207

I'LACE. QUANTITY .

Roanoke Rapids, N.C.

Lovwrence, Muass.

Kansas City Cotton Mills Kansas City, Mao.

Atlantic Cotton Mills_..._._.

Lawrence, Mlasa.

Columbia Cotton Mills Columbia, Tenn.

Pelzer Mig., Co...

Mollohon iz, Co.
Longdale Co..

J. E, Smith ( uﬂml '[ ... Thompson, Ga. .
Keashey & Mattison........... i
Stonewall Cotton MIIIH Stonew .1]], ]EHH. i
Charlotte, N. C........

Louise Mlills

Pelzer, 5. C. o
Newberry, 5. C,
Lonsdale, B. I.....

Ambler, Pa.

220
1
TG
114
102
194
G4
18
25
+
32

2

3974

LIST OF ATTACHMENTS APPLIED TO
OTHER MAKES OF LOOMS TO
JULY 1, 1go;.

NAME.

Aiken Mfg. Co........

Amoskeag Mig, Co. .

Androscoggin Mills .

Appleton Co.
Arlington Mills_.....
Atlantic Cotton Mills

Atlantic Mills. ...

Warp

PLACE. Chasigey. Akt
Bath, 5. C. I 1
Manchester, M. I1... 14,175
Lewiston, Me. 68 GS
Lowell, Mass. 47
Lawrence, Mass, 1 19
Lawrence, Mass, 0 3
Providence, K. [, 1
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NAME.
Bates Mo, Co.
Boston Mfr. Co.
Batany Worsted hlills

Cawthon Cotton Mills Ca,
Chatham Mfz, Co. .
China Mig. Co..ii,
Continental Mills_. ... ...
Consalidated Duck Co, .
Columbia Mills .

Dallas Mfer. Co...
Davol Mills ...

Eagle & Phenix Mills ..
Earn=eliffe Worsted

Mills .
Everett Mills.. ... ..
Exposition Cottan Mills
Fulton Bag & Cotton Mills

German American

Co.

Gib=on Mig, Co.

Crosnold Mills Corpe L
Granite Linen Co.
Grinnell MEg. Corp.

Hargraves Mills
Hathaway Mfg. Cao.._.

King Philip Mills
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PFLACE.
Lewiston, Mle.
Waltham, Mass.

Passaic, N. J.

Selma, Ala. o :
Elkin, N. C..........
Suncook, M. H.
Lewiston, Maine,
Baltimore, MId. .
Lewiston, Me.

Huntsville, Ala.
Fall River, Mass.

Columbus, Ga..

Providence, R. 1.
Lawrence, Mass.
Atlanta, Ga. oo,
Arlanta, Ga. e

Spray, N. O,
Concord, M. C.__. ..
Mew Bedford, Mass.
Wortendyloe, N..J.
New Dedford, Mass, .

Fall River, Mass......
New Bedlord, Mass, .

Fall River, Mass. ...

Filling
Changer.

Warp
Stap-
Motion,

i)
300

52

Il

bt |
b |
e = D

512

L=l

e
L
[

)



NAME.
Lancaster Mills
Lockwood Co... ;
Lorraime Mfg. Co. ...
Lowell Textile Co..

Manville Co. ... o
Manville Co., Globe Ml
Manville Co., Social Mill
Mass. Mlills in Georgia
Mechanics Mills._....__..
Mevrimack Mfg, Co. .,
Methuen Co.
Mayflower W ursted
Mills .. ...

Nashua Mig, Co.

Naumkeag Steam Cotton
Co. .

New York Mills

Otis Company ..o o

Pacific Mills

Parker Mills . ... .

Parkhill Mig. Co.
Pemberton Co. .

Poe Mig. Cou. F. We

Rhode Island Co. ...
Riverside Cotton

Mills..
Roanoke 1] iliq (‘u..

20

PLACHKE.

Clintom, Mass,

Waterville, Maine

Pawtucket, K. T.
Lowell, Mass,

Manville, R. I,

Woonsocker, R. 1.

Woonsocket, . 1.
Lindale, Georgia
Fall River,
Lowell,
Mlethuen, Mass. .
North Adams,

Mass, ...

Nashua, N, H... ...

Salem, Mlass.

New York Mills, M. '1

Ware, Mass. . ...

Lawrence, Mass.
Warren, R. I.
Fitchburg, Mass,

Lawrence, Mass. .
Greenville, 5, C._ ...

Spray, N. e

Danville, Va.. .
Roanoke Rapids,

N.C...

j\li.l?&.‘i.. ek
Magsi s

&

3

63

550
43
+o0
6

95

(7]

258

60



NAME, PLACE.

Salt's Textile Mz, Co. Bridgeport, Conn.

Shetucket Company .. Norwich, Conn. ...
Stevens Mlg. Co. . Fall River, hass.
Sugquehanna Silk Mills. Sunbury, Pa... .
Samoset Co. .. Valley Falls, . I..
Tecumseh Mills_.._.____  Fall River, Mass. .
Thistle Mills. ... Tlehester, M.

Wm. Tinkham Co. Harrisville, R, 1. .
Tramer& SonsMiz.Co., DD, Trainer, Pa.....__ ...
Tremont & Suffollk Mills  Lowell, Mass. ..
Tremont  Worsted

| By R . Methnuen, Mass.

Utica Steam & Mohawk
Valley Cotton DMills Utica, N, Y.

Wassokeaz Woolen

(o, e DHexter, Maine.. . .
Webster Mfg, Co.... Suncook, N. Hoo
West Doylston Mfg. Co.  Easthampton, Mass. .
Whittenton Mfg. Co..... Taunton, Mass... ..
York Mfg, Co...__ ... Saco, Maine.,

ALSO

Filling
Changer,

=]

War
Stap-
Matinn.

304

I

14

69

1,734 21,399

Complete looms, not on list, shipped to foreign countries or

i |8 P e e e i e N e
FExtra Filling-Changers _ ool
Extra Warp Stop-Motions |

1,087

11y
1



TOTALS.

Complete Northrop Looms sold to date, 139,085
Number of Filling-Changzers applied, . 1,851
Number of Warp Stop-Motions applied, 21,403
Plain Looms made at or ordered from
Hopedale Works, . . i 2,500

The looms changed over include looms made by our licen-
sees in the United States and furnished to mills alse in the
United States.

These figures do mot include the many thousand looms
made under license in Canada, England, France, Germany,
Switzerland, Austria and Hungary.

A few of the firures differ from former statements, inas-
much as cancellations and exchanges occur more or less,  This

list is correct at the time of compilation.

LOOM SALES BY STATES

Including looms only sold or equipped with complete filling

changer, with comparison of sales published in 1907 ;

Number Salus Sales
Mills in 16 to
LT July 1st July Ist
Ly G
MORTHERY STATES,
Massachusetts 55 20,540 14,855
Maine i 7,830 S
Ehode Tsland 15 T 5LT 5,302
New Hampshive 13 1,350 5,058
Connecticut 12 fa7 50 4o 508
Vermont i 1,370 1302
Mew Jersey & Fieks 719
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Numher Sales Sales
!.I:i]Bils.Tin j"]1":_1.:5': ]uI;nlst
i 1805
NoRTHERN STATES.

New York 5 467 o
IHinois 1 gl i
Fennsylvania 4 26 5

Drelaware 1 15
Indiana 1 2 2
L34 49:503 39.504

SOUTHERN STATES.

South Carcling 3 45344 37,064
Morth Caralina 30 14,247 1,244
Greargia 27 RS 12,102
Alabama 9 G150 3:630
Tennessee 3 2,333 p
Lapuisiana 1 74 T4
Virginia 3 518 2
Maryland 3 03 b
Mississippi 4 232 oo
Missourl 2 q16a 78
Texas 1 e’ 3
155 87,105 67,875
Tatal, 28g 137,008 107,370

Where sales for 1gog are larger than in go7 it signifies
orders cancelled or delayved, or lmssible change in present owne-
ership of looms sold,  An increase in two years of 20,719 looms
is signibeant—and to us quite satisfactory,
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The Narthrap loom has won recognition outside of the United
States in spite of the ditliculties of foreign introduction. The
British Northrop Loom Company Limited has been established
te handle a certain division of Foreign trade.  The Societe
Alsacienne de Constructions  Mechaniques, of Mulhouse, Ger-
many, and Belfort, France, build continuously at hoth of their
establishmentz, The Ateliers e Construction Ruti, of Ruti,
Switzerland, are manufacturing on various foreign orders for
Switzerland, Italy, ete., and  the Osterreichische  Textil-
werke A, Gooof Vienna manubacture for Auvstria and  Hun-
gary.

We have zent looms from our own works to Canada, Eng-
land, Mexico, Holland, Bussia, JTapan and elsewhere.

SR Unidtesd States Investor for Nowv, 3, 1006, printed lisgz of Cotton
Mill atocks which were selling ahove par.  In the Northern Mill liso
there were thivtv-nine gnotel, Five of these were oot weaving mills.
Fifteen of thie T'|||H'|"-r-:anllr avernged TG Northeop looims each,

“in the Soathern st there were forty mills, four of whichh were not
weaving millz.  There were thivty having Northrop loomes and these
thirty myeragel over 110 N [|||1||| Yooz ech.

SO these fuets doonot peove Chat oy looms cither help aills to prodit
or are appreciated by theze who make profits we are ateangely Lwking
in Dowie, " —[Cofton Clets, Dee., 06

SLaw's Reference Dook of Southern Cotton M Srocks, ™ issned
June 10eh, 1907, i a list of mille selected s representing those in
whose stocks investors ave mostly interested. Dbz goite evident thag
aneh 2 lst natusally vepresents the salable, rather than the nnsalable
Sputhern mill stock=.  The information pertaining to the mills iz oot
always abaolutel ¥ coreect, as the author could not kuow of the lotest in-
stallation of waehinery. With snch chamges o= we may wake Trom onr
own knowledge of the sitarion, we find that there aee 86 mills quoted
inall, 85 of these are complete --|Pu|u|u--l with Novthrop looms, 28 are
p:lrll_v enipped s in fact, they wonld average over Dalf theie cooigame
in Northrop Inoms—and 6 of thew oee yarm mills, leaving bat 22 weay
img mills which have no Northeop losms at all. 1= is a very signiti-
cant showing, in view of the fact that in spite of onr sneeess in the
South, a majority of the mills there do not ase Novthrop looms, The
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gelecbed list, therelore, shows S0 wenving millz, pariealody choesen hee
conge of their interest to invesiorz, of which 7212 per cent. are either
whaolly, or partially H‘lli]l]lr'll wihth onr leom.  The Hitle hook gives, in
gevernl inztees, the dividends palil for the Iast four vears.  Taking the
millz parthally, or wholly equippesd with Novthreop Leo we find that
18 of thews have pald not lesa than 6 per cent. for any one of the foar
vears, 13 of rthem have pabd oot less than 8 per cent. for any one of
the four years, aml 6 of them have peid not less than 10 per cent. for
any one of the four vears.  Many of these mills have al=o built laroe
additions ont of their swrplas, and others have o large sarplas with
1 to pay extra dividends, or baild additions, !

These facts conelasively prove thet the Sonthern Nocthrop loom
mille average greater suecess than these withoat Nocthrop looms. Tt
wroves that Nerthrop loow mill=s can, ol do, pay Tandzeme dividends.
W Pl bves Ll ]|,'|1{ thiz bool wider Information coneerning the stocka
in uestion, we eonld amplify these figueea, and reflect 20il] more credic
o Novthrop leom equipment.—[ Cotfon Chats, July, "5,

Milla with the Norvtheop looan eam aned o show poeofits at the aver-
age mte of prices over long perioda, One of oo earliesr cnstomers, a
print cloth mill, started with 320 Northreop looms, Ie has sinee in-
aseil tooa todal of 1709 and S200 per shore is now hid for ite stock,
with none offered for sale. [t has paid continnons and sati=fae-
Loy alividemds while Dawililing siliitions one of its profits, 1t has re-
dneed Bts eapitalization =o that it now stamds at gbouat 8250 per spindle
when quick s=zetz are considersd,  IFapy other preint mill not using oar
Tooanz can =how an cgual eecovd Tor the zpme period we shoalid certainly
e haad to Jonow of o[ Chaftas Chats, Sept,, 207,

When wee first parketed the Novthrop loom the price per ent for
wenving print cloth on eonunon losns was 16 eents in Novthern milla
amwld 12 cents in the South,  Been on thi= basiz the first purehasers foand
them sutficlently peofitable to =oon ploee large vepeat orders,  If we
were gorrect inassuming o saving of balf the eost i was pro=eible to
profit. of some 3 cents aoent, nob connting dedoctions Tor depree-
ciation, cte,  On the same basis i b= now pozaible to make o peofit of
uearly 12 ceuts per ent, o M per cent. increase.  OF conrse we peeog-
wize Lhat at the present prices mills with commoen looms can ke very
spli=factory profit=. We have to go boack to 1550 o flud pednt elot b
selling nsz high a2 now, sadit is pozsible that the vearly average will he
higher than any konown sinee 1876, The mills most remmember, how-
ever, that i the matweal courzse of events such prices will net continae
wor  ench protts e peomanent, The earnings at the present
prices should be devoted, in parct, to cquipping the mills to
make a profit when prices change, —[Caton Chers, Soe,
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In Cotton Chats for February, 1904, the writer made a com-
parisen of Southern cotton mill stock  quotations, which s
reprinted in this book on pages 53-54. showing 25 mills with-
out Northrop looms averaging a value of $roz a sharve, taking
the price asked, where possible, the price bid being  added
in only where there was no asking price.  The 37 mills having
Northrop leoms, averaged on the same basis, S114 per share.

Making a similar caleulation from a stock list issued late in
Augnst of this year, it was found that 55 Nurl‘hmp loom mills
averaged over $126 a share, 32 common loom mills averaging
but $55 a share. No mill was considered a Northrop loom mill
unless it had zoo Northrop looms or more, while § of the 32
commaon loom mills had smaller numbers of Northrop looms for
mere trial purposes,  As the same nomes appear guite uniformly
on these quoted lists, it is apparently evident that the common
loom mills have averaged a loss in value in the last three vears
and a half, while the Northrop loom mills have gained sur-
prisingly.  Omnly 2 of the common loom mills had a price of 1350
bid or asked, and only 2 more $125 bid or asked; whereas, the
Northrop loom mills showed 2 mills with price bid or asked of
200 or more, 8 more mills with price of $150, or more, bid or
asked, and 18 more mills with price of $125. or more, bid or
asked.

These statistics are matter of record.  We did not write the
figures, or influence them in any way. Anyone can make a
similar reckoning; tuking puins of course, to eliminate the yarn
mills; also Gingham mills, and Duck mills, since the Northrop
loom does not enter into their equipment, appreciably as yet,
Some of the higher priced common loom mills are alrendy con-
sidering purchase of Northrop looms in large quantity.

It is interesting to note that the very highest priced stocks
are almost uniformly those of mills having larger numbers of
MNorthrop loom equipment.  Take notice also, that there are
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some 55 Northrop loom mills having stock quotations, against
32 commen loom mills thus quoted, although the number of com-
mon loom mills in the South is considerably larger than that of
Northrop loom mills.  This shows that the purchasers of stocks
are more eager to buv Northrop loom mill stocks; and it also
shows, by inference, that were the stocks of the absent mills
quoted at fair value, we would find the difference in average
price of the two classes to be even greater than that now noted.

This volume is intended to contain all the general informa-
tion necessary regarding our leoms, including all the informa-
tion previously published in other catalogues or civculars that is
pertinent.  We are sometimes asked by overseers or second-
hands, to send them books containing numbers and description
of our various loom parts in detail.  We have such printed lists
anel are glad to furnish them to the mills which purchase our
leoms, but they are too expensive in character to be generally
distributed.  Any overseer, or other aperative can probably have
access to this list in the mill office, if necessary.

As soon as this present second edition is exhausted, we shall
probably follow with another in which any newer devices will
be exploited,  Any further information regarding looms, or any
of our other products, will be cheerfully furnished on applica-
tinm.

DRAPER COMPANY,

Nopeamber £, 1Q07, HorEpaLg, Mhlazs,
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