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A Foreword 
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Comparison of Strip and Grab Method of 

Tensile Strength Determination 

E. DEAN WALEN, B. T. E., Lowell Textile School, I9I4. 

Laboratory Assistant, United States Bureau of Standards. 

3 

In the determination of tensile strength of tire fabric vari
ous types of test specimens have been suggested, of which at 

. present there are two which are commonly used, . and referred to 
as the strip method and the two inch and one inch grab method. 

The strip method consists of cutting the strip I?~ inches 
wide by 8 inches long, and then ravelling from I0 inches to I 
inch in width, thus leaving a fringe of 7:4 inch on either side as 
shown in Fig. I. The specimen thus prepared is placed in the 
tensile strength machine, three (3) inches between jaws, and the 
stress at the breaking load recorded. 

The appearance of the sample at the time just previous to 
the rupture may be represented by Fig. 2 in which I and 2 repre
sent yarns which have become disengaged from the yarns run
ning at right angles to them and consequently have been made 
straight . 

. These yarns do not break until after the body of the sample 
(a) has broken, and apparently do not carry their proportionate 
amount of the stress as measured by the testing machine. Inas
much as the external appearance of the sample does not give an . 
adequate conception of the magnitude of the stresses carried by 
the yarns, it was thought advisable to determine the relative 
amount of stress carried by the yarns which are straightened and 
do not break. 

If specimens of various widths are broken, their strength is 
either directly proportional to the number of threads or, is made 
either more or less by the difference in position between the ex
treme outside threads and the inside threads. 

In considering the first assumption, the equation of a curve 
obtained from plotting . tensile strength against the corresponding 
number of threads in the sample would be: 

y=bx. 

Here y = tensile strength of specimen; x = number of threads, 
and b = slope of the curve. 
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An average single thread break at any point may be obtained 
by dividing the tensile strength (y) by the corresponding number 
of threads (x) ; and the equation of the curve obtained by plotting 
average single thread breaks against the corresponding number 
of threads would be: YI = b, where YI = average single thread 

break. This curve would be a straight line with a zero slope and 
therefore parallel to the (x) axis. 

If the outside threads did not carry the same average stress 
as the inside threads, assuming the same elongation and same 
number of straig'htened threads for samples of different widths, 
the curve obtained by plotting the tensile strength against the 
corresponding number of yarns in the sample would be: 

y = .:+:. a + (bx) 
where y = tensile strength of specimen. 

b = slope of curve. 
x = number of threads. 
a = a constant depending upon the difference in stress 'car

ried by outside and inside threads. 

The average single thread break would be, represented by 

the equation: YI = .:+:. ~ + b; . where Yl = an average single 

thread break. 

The slope of this equation would be: .:+:. :2 
This curve would not be parallel to the (x) axis. 

Strips varying in width of from 5 to 45 threads and 8 inches 
long were prepared from 1734 ounce 23 threads square tire 
fabric and allowed to remain in an atmosphere of 65 % relative 
humidity and (21°C) 70°F temperature for a period of three 
hours. It has been found by experiment that the moisture. con
dition of the fabric is approximately on equilibrium with that of 
the atmosphere at the end of this time. The samples were placed 
in a testing machine, 3 inches between jaw and broken using a 
speed of the pulling jaws of approximately 12 inches per minute, 
and the breaking stress obtained. 

The curve B Fig. (3) was obtained by plotting the tensile 
strength against the corresponding number of threads. The 
average single thread break is represented by curve D. It can be 
readily seen that the tensile strength is directly proportional to 
the number of threads and that the average single thread break 
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is the same regardless of the width of sample tested, hence, the 
outside threads carry their proportional part of the apparent stress 
as measured by the tensile strength machine. 

It will be noted that beyond 35 threads, curve B falls. This 
is due to the difficulty of placing the sample in the jaws in such 
a way as to obtain a break without tearing. Several good breaks 
were obtained and these results would warrant extending the 
curve. 

In order to further ascertain the amount of stress carried by 
the outside threads, elongation measurements were made on vari
ous width specimens and the total stretch at the breaking load 
was found to be sensibly the same for all widths. Single strands 
were then subjected to a stress sufficient to produce the elonga
ti.on at the breaking load of the specimen and it was found that 
they carried practically the same stress as the average single 
thread break calculated from curve B. It was also observed that 
the same number of outside threads failed to break in samples of 
various widths. 

Curve A was obtained by multiplying the average single 
strand yarn strength, found by breaking single yarns, by a number 
corresponding to the number of threads in the strips. If the strip 
method were a single strand test, curve B would coincide with 
curve A. 

In the case of the filling it was found that the corresponding 
curve B was much closer to the corresponding curve A than in 
the case of the warp. 

The 2 inch and I inch grab method consists of cutting the 
sample 20 inches wide and 8 inches long. The sample is clamped 
in the machine with a 2 inch upper jaw and a I inch lower jaw, 
and 3 inches between jaws as shown in Fig. 4· 

Practically the same procedure was followed in applying the 
grab method to the same fabric. The sample was cut 2f8 inches 
wide and 8 inches long. The top jaw was kept a constant width 
of 2 inches and varying widths of the bottom jaw were used 
gripping from 6 yarns to 46 yarns. The width between jaws 
was 3 inches. 

The result obtained from plotting the tensile strength against 
the corresponding number of threads gripped by the bottom jaw 
is shown by curve C Fig. 3. 

An average single thread break is obtainel by dividing the 
tensile strength of the fabric by the number of yarns gripped by 
the bottom jaw, as shown by curve D. 



5 

50 z 

0 

5 

0 

J 

6 LOWELL TEXTILE SCHOOL 

It can readily be seen that the observed relative strength of 
the fabric is affected by the width of lower jaw, and there is no 
logical reason for selecting any point on the curve C Fig. 3 as 
representing the true fabric strength. 

The pronounced hump in curve C is due to the varying 
amount of stress carried by the strands not in direct tension. 
This is indicated by Fig. 4 and 5. 

Lines were drawn on the sample befQore it was put in the 
jaws, as shown by Fig. 4. The distortion of these lines as shown 
by Fig. 5, at a time just before the break, shows very clearly that 
the stress carried by the yarns not in direct tension is an impor
tant one and that the deformation is nQot such as would be ex
pected to approximate practical conditions. 
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The Young Man and the Textile Industry 
EDW ARD S. SWIFT, '02, Lowell Textile Schol'll 

(This article was writty n f.or "America," Vol. XIV, No. 13.) 

The textile industry may appeal to some young men whose 
vocation seems to be neither to the more purely classical nor to 
the strictly scientific professions. It is an industry which com
bines science and business in a manner to some extent unique; 
and the science of it is every day growing in importance, hence 
the necessity of giving particular attention in this article to a 
special feature of the industry, namely, the textile school. 

Perhaps not many students know .of the existence of two 
new professions which, in recent years, have wme into being in 
the United States. Owing to the establishment of textile schools 
it is now possible for the young man to become a Bachelor of 
Textile Engineering (B. T. E.), or a Bachelor .of Textile Dye
ing (B. T. D.). The possessor of one of these degrees has been 
well trained in the fundamental principles of science, as applicable 
to the particular field of his choice, whether it be textile engineer
ing or textile chemistry and coloring. Where such degrees are 
given it is maintained that, f.or these important branches of in
dustry, as thorough and broad training ii required as that de
manded in any 'Of the recognized branches of applied science, 
and, accordingly, wurses have been built up on a secure frame
work of science and mathematics directed to useful application 
in the broad textile field. 

The textile field is indeed far-reaching. It embraces' many 
trades, and this is rather an attractive feature .of the outlook, be
cause the textile student is not obliged to determine absolutely, 
in the beginning, just what his life's w.ork will be. During hi~ 
school-course he will decide in general what line he is to follow, 
but, even at graduation, there will still be some room for choice, 
for there will be more than .one line in which he can apply all 
that he has learned. At the school he will, for example, decide 
whether he wishes to dev.ote himself to the cotton industry or to 
the woolen industry or to the silk or to the flax industry; then 
he will decide what particular science he will apply to that in
dustry, according to his talent. He may apply mechanics, 
mathematics, physics, chemistry; he may fit himself for com
merce, mill-management or teaching, etc. However, such' a 
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decision may be held somewhat in abeyance until after gradua
tion, when it will be influenced by the · opportunities offere~. 

These opportunities may be in the textile business itself or in 
allied industries. 

The textile industry is divided into two principal branches, 
textile manufacturing and textile commerce. For one choosing 
the manufacturing career, there are three methods of learning 
the business; first, by entering the mill direct, as an operative; 
second, by entering the mill-office or counting-room, as a clerk; 
third, by entering either the mill Dr the office, but with a prepara
tory educatiDn obtained in a textile school. Reason and ex
perience testify to the superiority Df the third method. Men have 
reached the highest positions without any textile school training 
naturally enough, since these schools are of cDmparatively recent 
origin in the United States, but the influence of such institutiDns 
today is well attested by the following list of pDsitions attained 
by day graduates from one of them, from the year 1899 to the 
year 1913: 

Directors Df Textile Schools ---------------------------------------------- 3 
Teachers ---- ___________________ ~ ______________________________ ----------------- 14 

M ;11 Vice-Presidents ---------------------------------- ------------------ 3 
Mill Treasurers and Agents ______________________________________ 8 
Mill Superintendents __________________________________________________ 22 

Mill Assistant Superintendents ________________________________ I I 

Mill Foremen Df Departments _________________________________ . 12 

Mill AuditDrs and Accountants -------------------------------- 3 
Managers ______________________________________________________________________ I I 

Textile Designers and Fabric Experts ------ ----------- -- - 19 
In Commission Houses ---------------------------------------------- 4 
Salesmen ______________________________________________________________________ 8 
Purchasing Agents ________________ . _________________ ____ _______ ~ ________ 2 

Chemists, Dyers and Chemical Salesman ---------------- 48 
Electricians __________________________________________________________________ I 

Industrial Engineers __________ _____________ _________ _______ _____ __ __ __ 8 

Mill Engineering -------------------------------------------------------- 9 
In Government Employ ---------------------------------------------- 5 
In State Employ _______________________ "__________________________________ I 

Trade Journalists -------------------------------------------------------- 3 
In Business, Textile Distributing Dr Incidental 

Thereto __ ___ _______ ___________________________ ___ ___ __ _______________ 10 

The mill manager Df the future must become mDre and more 
a man of science. Progress in mechanical invention, and the 
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problems in fuel, steam, electricity and labor make this im
perative. 

In a four years' course at a first class textile school, a young 
man may gain more valuable information for textile manufactur
ing than could be acquired in a factory, under average conditions, 
in a lifetime. 

It is not the intention of the writer to undervalue practical 
experience, but rather to maintain that practical experience 
should be preceded by a thorough "schooling" in the theory and 
principles of the business; especially, since it is so difficult to 
become a mill expert from the limited opportunities for study 
and observation granted to the mill employee. The practical ex
perience gained in the textile school is far from being a negligible 
quantity. There the student has befoJ;e him the greatest variety 
and latest models of the machines in which he is interested, with 
plenty of opportunity for experimentation, and with experienced 
professors at hand to explain, all difficulties. 

When a young man graduates with honorable rank from a 
model textile school, from the manvfacturing course, he is well 
on towards being q, mill-manager or superintendent; but there 
are some things in regard to him which cannot be fully determined 
in the school. They pertain to his character. Has he the ma
turity, the morality, and the practical business-sense required for 
a responsible position? Can he manage "help?" That is, has 
he a personality which will command the respect and willing, 
efficient service of his employees? These and similar points 
can be fairly well settled by a period of trial in a somewhat 
subordinate position, but not in one which is too subordinate. 
Why should a textile school graduate begin all over again at the 
bottom of the ladder, when he has already spent four years in 
climbing one of the best "ladders" to a mastery of the business, 
and paying for it besides? 

Some of the more zealous students gain practical experience 
by spending most of their long summer vacations working in a 
mill, and have so demonstrated their abilities that they have been 
called to be assistant superintendents of those mills after gradu
ating. In one instance, a student went to work for the summer, 
without pay, in order to have the privilege of going from one de
partment to another and acquiring a general knowledge of the 
mill. 

If the graduate is more inclined to the commercial branch 
of the industry, a textile education is always a good recommenda-
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tion for positions in cloth and yarn commission houses, especially 
for fabric analysis and designing; also in offices o f cotton and 
wool fiber, cloth and yarn brokers. 

The bachelor of textile dyeing has . a promising field which 
seems to have received a new and strong impetus towards ex
pansion in this country with the effo rts to become less dependent 
upon Europe for our dyestuffs. He will look for his opportunities 
in the mills with their chemistry an.d dyeing departments, in the 
independent dye houses, in the dyestuff manufactories, and with 
the wholesale jobbers of textile chemicals and colors. 

Assistant professors for the textile schools are sometimes 
chosen from among the graduates . 

The above list of positions attained by graduates is repre
sentative of a three-year diploma course at the Lowell Textile 
School, the four-year degree course not having been established 
at that time. The greater number of day students matricu late 
fro111 high schools or academies. Some, however, are already 
graduates of colleges or technological institutes before entering 
the textile school. 

Full particulars in regard to the courses in the various textile 
schools may be obtained by applying for their catalogues. The 
schools in the U nited States at present are: 

Lowell Textile School, Lowell, Mass. ; Philadelphia 
Textile School, Philadelphia, P a.; New Bedford Textile 
School, New Bedford, :\i[ass.; Bradford-Durfee School, 
Fall River, Mass.; Lawrence Textile School, Lawrence, 
::-'1 ass.; Rhode J sland School of Design, Providence, R. 1.; 
Columbus Textile School, Columbus, Ga.; Georgia School 
of Technology, Atlanta, Ga.; Agricultural and :\1 echanical 
Arts College, Starkville. :Miss. ; AgTicultural and l\lechani 
cal Arts College, 'vV. Raleigh. N. c.; Agricultural and 
~\Iechani cal Arts College, Clemson, S. c.; Texas Textile 
College, College Station, Texas; Technological School, 
Spray, N . C. 

Some of these have only textile departmen ts. 

Statistics from "Vol. X, Thirteenth Census of the United 
States, Department of Commerce, 19!0," may be of service t ') 
young men considering textile industry as a career. They relate 
to the Combined Textile Industries in 1909, in the l!ni ted States, 
comprising eight distinct industries, . designated as follows : 
(I) Cotton goods, including small wares; (2) woolen, worsted 
and felt goods and wool hats; (3) carpets and rugs, other than 
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rag ; (4) hosiery and knit goods; (5} silk-and silk goods; (6) 
cordage and twine, and jute and linen goods; (7) shoddy; (8) 
dyeing and finishing textiles: ' 

Number of establishments, 5,352; persons engaged in 
the indu stry, 915,858; proprietors and firm members, 
3,522 ; salaried employees, 31 ,208; wage earners (average 
number), 881,128 ( about one-half females); capital. 
$1 ,841 ,242,131; expenses, $1,488,817,311; salaries, 
$49, 123,634; wages $335,398,736. 

The tex tile business nearly trebled itself in the United States 
in the thirty years from 1879 to 1909, and the principal cotton 
manufactories contributed 49.2 per cent. of the total value of 
products for the eight textile industries, and employ 57.7 per 
cent. of the total number of wage earners. 
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Annual Report of the Trustees of the Lowell 
Textile School for the year ended 

June 30, 1915 

To the Honorable S en.ate and House of Representatives of the 
Commonwealth of Massachusetts in General Court Assembled. 

The trustees of the L:owell Textile School of Lowell, Mass., 
respectively submit the foI1owing report f.or the year ending June 
30, I9 I5, in compliance with chapter 248, Acts of I<904, which 
provides :-

SECTION I. The trustees of every textile school recelvmg financial 
aid from the commonwealth shall, on or before the thirtieth day of 
January in each year, make to the general court a report containing a 
concise statement as to the buildings, equipment and resources of the 
school, the courses and methods of instruction, the number of teachers 
and students during the previous calendar year, and the number of 
teachers and students, if any, who graduated therefrom. The report shall 
also contain a statement verified by the oath of the treasurer of the school, 
and in such form as the auditor of accounts of the commonwealth shall 
prescribe, showing separately the amounts received during the previous 
calendar year from tuition fees, from the commonwealth, from any citv or 
town, and from all other sources, and aiso showing the expenditure:~ of 
the school during the same period, under the heads of maintenance, con
struction, and new equipment, and also the financial condition of the school 
at the close of said year. 

Chapter 445, Acts of I9I2, so amends the foregoing act as 
to change the fiscal year of textile schools fmm the calendar year 
to the school year. It reads as follows:-

SECTION I. The fiscal year for which appropriations for textile 
schools shall be made and for which the treasurers of the said schools 
shall make their reports shall for the year nineteen hundred and thirteen 
begin on January first and continue to July first, nineteen hundred and 
fourteen; and thereafter the said year shall begin on the first day of July 
and shall continue until the first day of July of the succeeding year. 

SECTION 2 . So much of chapter two hundred and forty-eight of the 
acts of the year nineteen hundred and four and of chapter two hundred 
and eleven of the acts of the year nineteen hundred and five as is incon
sistent herewith is hereby repealed. 
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TRUSTEES OF THE LOWELL TEXTILE SCHOOL IN ACCOUNT 

WITH A . G. POLLARD, TREASURER. 

LOWELL, MASS., June 30, 1915. 

MAINTENANCE ACCOUNT 

Deficiency for last fiscal year ........... .. .. ....... .... ;................................. .. $ 780.80 

Paid for-

Teachers' salarie, ........ ....................... . 
Administration salaries .................... . . 
Emp,loyees' sa laries ....................... ... . . 
General expense .. ............. .................. .. . 
Supplies .............. ........ ................. ........... . . 
Power and light .. .. ............... ............... . . 
Special service ................ .............. .. ..... . 
Contingent account ............................. . 
Chemistry deposiT ..... .... ........... ...... ..... . 
Reserve for depreciation ....... ... ......... . 

Deduct ledger debits as follows;-

Cash received from-

$36,359·05 
6,175 .92 
7,507·25 
7,303·32 
5,351.74 
5,117·12 

782.23 
2,726.17 
1,189·66 
2,189·86 

Special service ...................................... $ 90 9.61 
81.04 

2.584.35 
1,913.52 

13·66 
36.22 

289·66 

Interest ..................................... .............. . 
Chemistry deposir .. ............................. . 
Supplies ......................... .... ....... L ....•.....•... 

Telephone tolls ....................... _ ..... ....... . 
Miscellaneous ....... ................................ . 
Rebate ...... .. .... ...... ............ ..... .......... ........ . 
Stock ....................................................... . 300.02 

6,128.08 

Net cost of maintenance .. ............ ..... ............ ....................... . 

Total cost, including deficiency .......................................... . 

Cash received from-
Commonwealth of Massachusetts ............. . 
City of Lowell ...................................... ...... ... ~ ..... ....... . 
Tuitions ...... ................. ............ ........... ........... .... ............ . 
Deficiency last year (appropriated by chapter 

63, R esolves of 1915) ................................ ....... . 

$45,000.00 
8,604.00 

13,737-48 

780.80 

68,574.24 

$69,355·04 

68,122.28 

Deficiency .............. .. .......... ...... .......... ................................ .............. $ 1,232.76 
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EQUIPMENT ACCOUNTS 

Chemistry and Dyeing Equipment Account 
Balance June 30, I9I4 ---- -- ------ -------.. ---.. -.............. -.--_......... $ 2,4I3.27 
Amount received from sale of tank ............. --... ---.. __ ..... I7.37 
Amount expended -.... --.-...... ...... -.-........ -_________ ........ ____ .... __ .. $ 343-48 
Balance June 30, I9I 5 .............. -.. ____ .... _ ............. ___ ._. ____ ... _.. . $ 2,087.I6 

Finishing of Cotton Fabrics Equipment Account 

Balance June 30, I9 I4 --------------------------------------------------- ----. $ 960.74 
Amount expended ____________________ ____ ____ __ __ ______________________ ______ __ 6.26 

Balance June 30, I9I5 ------------------------------------------------------__ $ 954-48 
\ 

Electl'ical Laboratory Equipment Acc01·mt 
Balance June 30, I9I4 -------- ___________________________ __ ____________ ______ . $ 2.gB 
Transfer to general equipment account ______________ __ ____ __ 2.98 

Textile Testing Equipment Account 

Balance June 30, I9I4 ---------------------------------------- -- ---------.---. $ 508.59 
Difference in exchange ------------ ----------- -------- --------_-- ---- --___ \ II9.79 
Amount expended . ___________ ________ ______ __ . ___ ______ ___ __ _ ... __ . __________ __ 
Balance June 30, I9I5 ______ ____ __________________________________ ___ __ _______ $ 5I6.70 

General Equipment Account 
Commonwealth of Massachusetts ___ .. _____________________________ $I5,000.00 
Transfer electrical laboratory equipment ______ ______________ 2.98 

II I.68 

Amount expended, including boiler house efficiency IO,442.36 
Balance June 30, I9I5 -- ---- ---------- ------------- -- ------- ----------------__ $ 4,560.62 

N ew Boiler House 

Balance June 30, I9I4 (overdrawn) _______________ ____ ___________ $ 4,721.26 
Transfer to general equipment account ______ ___ ____________ . 4,721.26 

Total paid for equipment _ -----------------. $IO,903·78 

S UMMARY OF RECEIPTS AND EXPEN DITURES BROUGHT DOWN 

Receiyed Paid 
Cash on hand June 30, I9I4 _________________________ ___ __ $ 694.03 
Maintenance, including deficiency 1913-14 __ _ 6:3.1 22.28 $ 69,355.04 
Finishing equipment __ ___________________________ _ 6.26 
Chemistry and dyeing equipment ____________________ __ ____ . __ _ 34348 
Textile tes ting equipment ________ __ ________ .... _ II 1.68 
General equipment chapter 63, Resolves of I9I5 .... 15,000.00 IO,442.36 

-----
$ 83,816.36 $ 80,2.18.82 

Loans .. _ .. _ .... __ .... _ .. _ .. 32,500.00 32,500.00 
-----

$II6,3I6_36 $II2,758.82 
Cash on h.and June 30, I9I5 ____ ______ ______ __ ____ ____ ______ ____ ___ _ 3-s'S7·'s4 

-----
$II6,316.36 $116,316.36 



16 LOWELL TEXTILE SCHOOL 

FINANCIAL CONDITION JUNE 30, 1915 

Assets 
Land ........... ..................................... ... ................................. $105,639.00 
Buildings ............................... ... ... ............................ _....... 312,902.48 

Machinery and other equipment ................... .......... . 
Supplies .......... .. ............... ............................ , ................... . 
Reserve fund ..... .............................................................. . 
Cash on hand June 30, 1915 ... .... .. .................... . 

Liabilities 
Notes payable on demand ................................. . 

Resources .. ............. ..................................... ...... .. ... . 

TRIAL BALANCE JUNE 30, 1915 
DR. 

Lowell Textile School ................................................. . 
Land .............................. .. ... ....... ... .. .. ................................... $105,639.09 
Machinery and equipment .......... .................... .... ... ... .. 268,405-40 
Supplies ............ .. .... .. ... .................. .. ......................... ...... ... 15,577.44 
Notes payable ........................................... .......... . 
Southwick Hall ... .. .... .. .................... ........ .. ... .... ... ............. 142,120.30 
Kitson Hall ....... ...... ......................................................... 31,390.91 
Weave building ............ ........................................ ... _ .... . 
Boiler house ...... ............ ... ..... ..... .................................... .. . 
V{eave wing extension ......................................... ....... . 
Falmouth Street building .... ... .... .................... .. ... ...... . 
Colonial Avenue building ........................... ............... . 

22,150.07 
45,472.80 
30,061.73 
15,000.00 
2I,985·41 

$418,541.48 
268,40's .40 

15,577-44 
2,189·86 
3.5.S7.54 

$708,271 ·72 

50,000.00 

$658,271.72 

CR. 

$647.436.55 

50.000.00 

Cash ....................................................... ................... . 366.60 

$697,803.15 $697,803.15 

SPECIAL TRUST FUND ACCOUNT JUNE 30, 1915 
Special Book Prize Fund 

Amount contributed by Prof. Louis A. Olney for 
prizes of books to hono·r day students in 
chemistry and dyeing:-

DR. CR. 

Cash on hand June 30. 1914 ................ ............. .. ........................... $61.28 
Amount received ............................................................................. . 
Amount expended ................... .. .................... : ................................. . 
Balance on hand June 30, 1915 ................................................... . 

Evening Graduates Book Fund 

Amount contributed by Evening Chemical Alumni Asso
ciation .-

30.00 
$30.00 

6L28 

$91.28 $9L28 

Amount received .............................................................................. $30.0~ 
Balance on hand June 30, 1915 ........................................... ......... $30.00 

$30.00 $30.00 

The above special funds are not included in the general account. 



LOWELL TEXTILE SCHOOL T7 

To the Trustees of the Lowell Textile School. 
This is to certify that I have examined the books of the treasurer of 

the Lowell Textile School for one year ending June 30, I9I5, and find them 
to be correctly kept and properly vouched. 

A. A. LUDWIG, 
Altditor for the Corporation. 

LOWELL, MASS., Jan. 26, I9I6. 

LOWELL, MASS., Jan. 26, I9I6. 

I certify that the foregoing is a correct statement of the receipts and 
expenditures on account of the Lowell Textile School during the year 
ended June 30, I9I5, and of the financial condition of the corporation at 
the close of said period. 

A. G. POLLARD, Treasurer, 
Trustees of the Lowell Textile School. 

LOWELL, MASS., Jan. 26, I9I6 
MIDDLESEX, ss. 
Subscribed and sworn to before me this day. 

JOHN F. SAWYER, 
Jusfice of the Peace. 

Approved as, to form. 
ALONZO B. COOK, 

Altditor. 

STATEMENT OF LAND, BUn_DINGS, EQUIPMENT, RESOURCES, ETC. 

LAND 

Land bounded by Standish, Riverside and Moulton streets and 
Colonial Avenue and Merrimack River, about I4 acres ...... $roS.6.'lQ.oQ 

BUILDINGS 

Southwick Hall: 80 by 265 feet; three stories, with two-story 
wings and finished basement under' all; cost ._._ .. __ . ___ .. ____ ....... . $I42,I20.30 

Kitson Hall: 68 x 252 feet; one story and basement, and -two 
additional floors of old boiler house, 63 by 68 feet ............. . 

Falmouth Street building: I92 by 80 feet; three stories with 
sub-basement under head house; cost .......... ____ ...................... . 

Colonial Avenue laboratories: one story, 200 by 57 feet, and 
600 by 55 foot basement ...... -.............. -._._ .. _ .. _ ....... _ ........ _ .......... . 

Ne\\< boiJlOr and engine house, with coal pockets and subway ... . 

Total cost of buildings _____ ___ . ____ __ . _______ ._. ___ . ___ _______ ....... __ .. ___ _ 

The floor space is occupied as follows :-

Cotton yar~s and knitting .---.-----------.-----------------__________ ___ __ _____ _ 1 _____________ _ 
Woolen and worsted yarns ___ _________ ________________ ___ ____ _______ ________ __ __ _________________ _ 
Decorative art ___ . __ ____ , _____________ .... _. ___ ... ______________________________________________________ ... ____ _ 
Textile design ________________________ ________________ ____ ___ __ _________________________ _____ ____________ ____ _ 
Power weaving ________________________ __ ___________ ____ ________________________ __________ ________ __________ . 
Chemistry and dyeing _______ .. ___ .... _ ..... _. __ ______ _____________ ______________ __ ____________ . ______ _ 

46,266.07 

67,2II.80 

2I,985.4I 
35,3I8.90 

Sq . Ft_ 

I 6,200 
28.160 

I ,446 
I5.360 
I 5,360 
28,400 
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Finishing ...... .. ................................................ .. ........................ .. .............. ..... .. . 10,606 
10,047 
24.297 
lO.tlOO 

Power plant .............................................................. ..................... _ .. ... .. ..... . 
Mechanical and electrical engineering ............................. ................... ~ .. . 
Assembly and physical culture halls ....................... ................................ . 
Administration ................... _ ................................. .. ........ ............ ................... . 2.930 
Entrances, corridors, stairways, toilets, store locker and lunch 

rooms ...... .... ........................ .................................. , ... .... ......... ....... .. .. ...... . 

Total floor space ............... .............................. ................... .. . 

Cost per square foot of floor space ............. ....................... ... ........ . 

EQUIPMENT 

Cotton yarn department . . ................. . 
W oolen and worsted yarn department ....... . 
Texti le design and power weaving departmenf ............................ . 
Chemistry and dyeing department .......................... .................. ... .. . 
Textile engineering department .... . ........................... .. . 
Finishing department .................... . ....................................... .. .... ... .... . 
Language department ...................... ................ .. . . ..• ......................... 
Corridor s .................................................................... ........ _ .................. . 
Trustees' room .................................................................. ...... .. _ .......... . 
Lecture hall .......... .............................................. .. .................... .. ........... . 
General office .. .... ... ... ... .. ... ........ .. . . ...................... .......... ... .j. ••••••••• •• •••• •• 

Pri~cip,al's office ............. . ..... ................ , ............ ... .. ........... .. . . 
J allltor s room ................. .. ...... . 
Lunch room ..... .. ... : ........................................ .. .......... .............. .... .......... . 
Storeroom ........... ................... . ............................................... _ .... . 
Library ..................................... _ ............................. .......... ............ .. ....... . 
Students' room ...................................................... ..... .... ....................... . 
Physical culture apparatus .............. ..................... ... .. ...................... .. . . 
Southwick H all .. .... ........... ............. .................. .. ............ ... ............ ....... . 
Kitson Hall ..... .. ......... .. ... ... ......... .. .......... ................ ............ ................. .. . 
Weave building and head house ..... ................ .... ........... _ .............. . 
P ower plant .... ......... ....... .. ........... .................... ... ................................. . 
.Miscel laneous equipment ...... .. .............................................. .............. . 

T otal ....... ............. .. .................................... .. . 

The increase in the value of equipment is . 

SUPPLIES 

$ 37,064.2S 
47,943.98 
33.343·07 
24.789-40 
37,II1.26 
30.017·52 

:258.50 
237·50 
881.40 
481.36 
943·60 
806.6S 
417.56 
214·01 
206.7.1 

3.007·21 
704·00 
558.29 

II,49S·79 
I .326.()0 
4.466.80 

15.555.15 
16.574.45 

$268.405.40 

.... $5.363.95 

Cotton yarn department ... ....................... ... ................ ......... .................. $ 82-45 
651.37 

3.124.97 
9.617·00 

196.15 
609.65 
149·27 

Woolen and worsted yarn department ............................................ . 
Textile des ign and power weaving department .............. ........ ....... . 
Chemistry and dyeing department ............. J. ••.••.•..•..••...••••••••••••• ••..••.•• 

T extile engineering department ........................................................ . 
Finishing department ................................ ........ ............................ _ .. .. . 
Office .......... ............................................................................... .......... ..... . 
Janito r's rooms ....................................................... ................ ................. . 
Storeroom ........ .. ............................................ ........... ......... .. ......... ........ ..... . 

35·95 
1,110.63 

$15 . .177-44 

( 
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COURSES OF INSTRUCTION 

CLASSIFICATION OF D AY STUDENTS BY COURSES 

First Second Third 
Y ear Year Year 

Cotton manufacturing .......... ..... . 2 2 

Wool manufacturing .......... ............ ....... . 10 6 3 

T extile design ......... .... .. . . 2 12 1 

Chemistry and dyeing ... . 22 15 

Textile eng ineering ............ ............... .. . 9 14 

Special ......................... . 1 1 

Course not chosen 1 

50 49 23 

Total 130 

CLASSIFICATION OF EVENING STUDENTS BY COURSES 

Cotton spinning .. ............... .... ...... .... ........ . 

Knitting ....... .... ................................ . 

W oo len and worsted spinning 

T exti le designing ................. .......... .. .... . . 

Freehand drawinR" .. .... ......... .......... ........ . 

E lementary chemistry ....... ....... ....... ..... . 

Texti le chemistry and dyeing 

Analytical chemistry .. .... ............. .......... . 

Cotton weaving ... ..... ... ....... ..... ............. .. . 

Woolen and worsted weaving ..... 

Jacqua rd weaving ...... ... ....... . 

Mechanics ............. .. ...... ..... . 

Steam engineering ....... ................ ... ...... . . 

Electricity ......................... ............ ....... .... . . 

Mechanical drawing ...... ... ...... ...... .. ........ . 

Machine shop ............... ..................... .... ... . 

First 
Y ear 

32 

11 

38 

43 

33 

55 

8 

8 

24 

26 

2 

150 

72 

40 

Mathematics ... ........ ....... ............... ...... ....... 23 

Woolen and worsted finishing .. ...... ..... . 15 

580 

I Second 
Year 

15 

16 

17 

4 

29 

4 

1 

21 

25 

15 

147 

T h ird 
Year 

8 

12 

13 

6 

19 

18 

79 

Total .......... .. .................... ..... ... .. ........... ..... ...................... 810 
N ames counted twice ... ................................... .... ....... 77 

Net total ... ... ... ........ .. .................................... ........ 733 

19 

Fourth 
Year 

6 

2 

Post· 
gradua te 

4 
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NUMBER OF STUDENTS 

Day classes ............. ...... ..................................... ...... .. .. .. ......... ... ......................... 130 
Evening classes .............. ............ ................. ... ........ .. ......... ... .................................. 733 

Total .. .. .................... ..... .... ..... ... ........ 863 

Graduated :-
Day classes ........... ..... ............................................ ...... ... ............................... . 
Evening classes ...................... ..................... ................................................. . 

8 
IIZ 

Total ........... ........................... .... ...... ........................ .. .......... .................. .... 120 

TEACHERS 

NUMBER BY DEPARTMEN TS 

Day and Evening Classes 

Cotton yarn ............... ............ .. ........... ...................................... .................. ........... 3 
Woolen and worst ed yarn ...... ....... ........................................ ............................ 3 
Textile design and weaving ..... ..... ..... ........................... .................................... S 
Chemistry and dyeing ................ ...................................... ................................. 7 
T.e~til~ engineering .... .. ............... .............. ...... ... ................................................. 6 
Fmlshlng ......................... .. ......................... .......................................... .............. ..... . 
Language and history ...................................................... .......................... ......... . 
Physical culture .......... ...... . ............................................................... .... . 

Total ...... ................. .. ... . 27 

Evening Classes Only 
Cotton yarn ............... ................................. .. ....................... ................................ . ·1 

i!~~il! ~~~i~~e~in~ ~~~~i.~~ .. ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::: I 

Total ............ ...................................................................................... ........... .. . 3 

Average number of students per teacher ....................................... ... .. . 32 

ROSTER OF ScrmoL OFFICERS AND INSTRUCTION CORPS 

PRINCIPAL 

Charles H. Eames, S. B., Massachusetts Institute of Technology, 1897. 
Experience: secretary of the Lowell Textile School and instructor in 
electrical engineering and mathematics; superintendent, Light, Heat 
and Power Company, Lowell, Mass.,· and engineer with Stone & 
Webster, electrical engineers, Boston, Mass. 

INSTRUCTORS 

Textile Engineering 

George H. Perkins, S. B., chief instructor. Massachusetts Institute of 
Technology, 1899. Associate member American Society of Mechanical 
Engineers. Experience: draftsman, Ludlow Manufacturing Company, 
Ludlow, Mass.; Lockwood, Greene & Co., Boston, Mass. 
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Herbert J. BaJl, S. Boo instructor in mechanical engineering, efficiency and 
cost finding. Massachusetts Institute of Technology, Ig06. Ex
perience: draftsman, Watertown Arsenal, Watertown, Mass.; Lincoln 
& Williams Twist Drill Company, Taunton, Mass. 

Ulysses J. Lupien, S. B., instructor in mathematics, physics and dectrical 
engineering. Lawrence Scientific School, Ig06. Experience: drafts
man, General Electric Company, Lynn, Mass.; with Winston Company, 
Metropolitan Water Board. . 

David M. Hunting, S. B., instructor in mechanical drawing. Massachusetts 
Institute of Technology, Ig12; Harvard University, 1904. 

Charles H. Jack, instructor in machine-shop practice. Lowell Textile 
School. Experience: Amoskeag Manufacturing Company, Manchester, 
N.H. 

Marcus J. Cole, S. B., instructor in mechanical drawing, evenings only. 
Massachusetts Institute of Technology, Ig0g. Experience: assistant 
master mechanic, Bigelow-Hartford Carpet Company, Lowell, Mass.; 
Hamilton Emery and Corundum Company, Chester, Mass.; Bane 
Wool Combing Company, South Barre, Mass.; L. B. Dow, consulting 
engineer, Boston, Mass. 

Chemistry and Dyeing 

Louis A Olney, S. B., M. S., chief instructor. Lehigh University, 18<)6. 
Experience, instructor, Brown University; dyeing and finishing de
partment, Stirling Mills, Lowell, Mass. 

Robert R Sleeper, instructor in dyeing. Lowell Textile School, 1900. Ex
perience: Read, Holiday & Sons, Limited, N'ew York City; H . A. 
Metz & Co., N ew York City; Hamilton Print Works, Lowell, Mass.; 
Merrimack Manufacturing Company, Lowell, Mass. 

Howard D. Smith, Ph. D., instructor in chemistry. Tufts College, 1906; 
Brown University, Ig04; Rhode Island College, IgOr. Experience: 
assistant instructor, Brown University and Tufts College; instructor, 
Beloit College. 

Russell B. Stoddard, A B., instructor in chemistry. Clark College, 1912. 
Bertrand F. Brann, M. S., instructor in chemistry. Massachusetts Insti

tute of Technology, Ig12; University of Maine, Ig0g. Experience: 
instructor, Massachusetts Institute of Technology; assistant instructor, 
University of Maine. 

Warren H. Whitehill, assistant instructor in chemistry. Lowell Textile 
School, Ig12. Experience: chemist, Brewer & Co., Worcester, Mass.; 
dyeing department, Stirling Mills, Lowell, Mass. 

George O. Richardson, assistant instructor in dyeing. Lowell Textile 
School, Ig16. 

Textile Design and Weaving 

Hermann H. Bachmann, chief instructor. Gera Textile School, Germany. 
Experience: Gustav Weise Public Designing House for the city of 
Gera; Parkhill Manufacturing Company, Fitchburg, Mass.; Lorraine 
Manufacturing Company and Smith Webbing Company, Pawtucket, 
R1. 

Stewart Mackay, instructor in. textile design and cloth analysis. Lowell 
Textile SchQol, Ig06. Experience: Bay State Mills, Lowell, Mass.; 
George C. Moore Wool Scouring Mills, North Chelmsford, Mass. 

Joseph Wilmot, instructor in power weaving and warp preparation. Lowell 
Textile School, 1908. Experience: United States Bunting Company, 
Lowell, Mass.; Draper Company, Hopedale, Mass.; Crompton & 
Knowles Loom Works, Worcester, Mass. 

Andrew Younger, instructor in power weaving and warp preparation. 
Lowell Textile School, Ig13. Experience: Merrimack Woolen Mills, 
Lowell, Mass.; Clinton vVorsted Company, Clinton, Mass.; Nashua 
Valley Mill, Ashaway, R 1.; Merchants Woolen Company, Dedham, 
Mass.; C. A Root Manufacturing Company, Uxbridge, Mass. 
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Elizabeth Whitney, instructor In freehand drawing, evenings only. Normal 
Art School, Boston, 1882. Pupil of Dr. Denman W. Ross, lecturer in 
design, Harvard University. Experience: teaching. 

Cotton Yarns 

Stephen E. Smith, chief instructor. Lowell Textile School, 1900. Ex
perience : draftsman, Lowell Machine Shop, Lo well, Mass.; Atlantic 
Cotton Mills, Lawrence, Mass.; Shaw Stocking Company, Lowell, 
Mass. 

Henry K. Dick, instructor in knitting. Experience: Linville Hosiery 
Factory, Lanark, Scot. 

George Goodchild, inst ructo r in cotton yarns, evenings only. Lowell T ex
tile School, 1903. Experience: draftsman, Saco-Lowell Shops, Lowell, 
'\~a s s ; DeLamar Copper Company, Chrome, N. J. 

Woolen and Worsted Yarns 

Edgar H. Barker, chief instructor. Massachusetts Institute of Technology, 
1896. Experience: Pacific Mills, Lawrence, Mass.; E. Fr,ank Lewis, 
Lawrence, Mass.; wool scouring. 

John H. Howker, instructor in wool sorting and scouring. T echnical 
School of Saltaire near Bradford, Eng.; certificate from city and 
guilds of London. Experience: Saltaire Mills, Yorkshire, Eng. ; 
Goodall Worsted Company, Sanford, Me.; Arlington Mills, Lawrence, 
Mass. 

John L. Lowe, instructor in woolen yarns. Lowell Textile Scho01, 1911. 
Experience: Wood Worsted Mills, Lawrence, Mass. 

Finishing 

Arthur A Stewart, chief instructor. Lachine Academy, Canada; Lowell 
Textile School, 1900. Experience: Dominion Woolen Manufacturing 
Company, Montreal, Can. ; American Woolen Company Mills; Nonan
tum \il/orsted Mills, Newton, Mass.; instructor in woolen and worsted 
yarns, Lower! Textile School. 

Ctdtural COiwse-Languages 

Lester H. Cushing, A. B., Harvard College, 1911. Experience: Lowell 
Textile School, Lowell, Mass. 

Cultural Course-Physical Culture 
Ralph E. Guillow, physical directo r. International Y. M. C. A Training 

School, Springfield, Mass., 1910. Ten years' experience in Dhysical 
culture in various schools and insti tutions. 

Archibald R. Gardner, M. D., medical adviser. Harvard U niversity, 1902, 

The following changes in the instruction staff are noted :
\Varren H. \Vhitehill appointed assistant instructor 111 

chemistry vice Harold 'vV. Leitch, resigned. 
George O. Richardson, assistant instructo r 'in dyeing vtce 

E lliot B. P lummer, resigned. 
Andrew Younger, instructor in power weaving and warp 

preparation vice Albert E. Musard, resigned. 
T~e total number of day pupils this year was 130 against 137 

last fiscal year. This is due to the fact that when we were ex
pecting to be authorized to grant degrees, it was hoped that the 
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legislation would be shaped so as to permit students, who after 
graduation had achieved responsible positions in the textile in.
dustry, and who had had at least five years' experience, to be 
eligible for a degree withDut having to give up their employment 
and spend an additional year at the SChOD1; and hoping for this 
honor 15 of such g raduates applied and were registered. They 
had been carried on our day roster for several years, but actual 
residence for an additional year has been so strongly insisted upon 
tha t we have thought it best to drop them. Eliminating these 
graduates from our attendance roster shows an increase of 8 
resident day pupils. 

The number of evening pupils this year was 733 against 656 
the previous year, an increase of 77, making the total day and 
evening increase 85, or about I I per cent. 

Eighty-two cities and towns are represented on our roster. 
See Appendix for residence and previous education of 

students. 

POSITIONS H ELD BY D A Y GRADU ATES 

Director s of textile schools .......... .. .... ... ... ... .. ................ .. .. ....... ....... 2 

T eachers ...... ......................................... ...... ........ .... ..... .. .. .... .... ................ ............. I2 
Mill vice-presiden ts ........ ..... .. ........ ... ....... .. ................. ....... .............. ....... .......... 2 

Mill t reasurers and agents .................... .................. ........ ........ ......... .. I I 
Mill superintendents .... ... ...... ................. .... .............. ........ ......... ........ I9 
Mill assistant superintendents .. ... ..... ... .. ... .......... .. ........ ........... ...... .. II 
Mil! for emen of departments ........ ...... ..... ... ......... .... .... .......... ..... ... .. IO 

A ssistant to superintendents ......................... .... . .... .......... .... .......... .... ........... I 
Mill auditors and acco untants ..... ... .. .. ... ... ...... ................ .. ..... ... 3 
1\1111 clerks _ .... . __ . ___ ___ _ 0 _____ ____ _ _ _ _ _ ______ 0 ___ _ _____ _ • __ __ _ _ . _ . __ _ •• • _ _ • ____ •• _ . . ... . . .. .. 2 

Second hands ..... .. ....... ............................... .......... ...... .......... ............ ..... .. ...... ...... 6 
Managers ............ ........ ........... ... ........... ... ..... .. .......... ......... ... .............. .... .. .. .... 20 
T extile des igners and fabric experts ....... .. ........ .. . .......... .. ..... ...... ................ 19 
Purchasing agents ... ........... ..... .................. ... ... .. .......... ..... ......... ......... .. I 
In commission houses ..... .................... .. ....... ...... .. .... .. .... ... ..... 4 
Salesmen .... ............ ... . ... .. .. ....... ... ............ .......... ... ........ .. ....... ...... .............. .......... 9 
Ch errust s, dyers and chemical salesmen ... ................ ........ ... .... ... ........ ......... S8 
In na tional government employ .............. .. ... .... .................. ..... .......... ..... .. .. .... 7 
In State employ ............ .. ................ ... ... ...... .... .... ... ... ................................ I 

T extile manufacturing, unassigned .... ... ... .... .... ........ ..... ... ........ 14 
Industrial engineering . .. .. ............ ... ................ ...................... .... .. .......... .. .... .. . 14 
l\~il~ eng il:eeril:g . ... .. ... ....... .... .. ............ .. ........ ....... ..... ...... ..... ... .... .... ...... ........ I I 
Clvll englneenng .. ...... ....... ......... ... ......... ...... .... ....... .. ................... .. .. .. .. .... ..... ..... I 

E lectricians ... ......... ..... ..... .. ........... .. ....... .......... ........... .. .............. ..... .... ........ .. ...... 2 
Paymasters ......... ... ..... ................. ...................... ........... . ....... ...... ... ......... .... ........ . I 

T rade journalists .... ..... .................. ... .... ... .................................. .. ..... ..... ........ ..... 3 
In business, textile dist ri buting o r incidental thereto .................... IO 
Other business . . ................ .. .................. .. .......... ... ............. ... ........... ....... .... 17 
S tudents ... .. .. ...... ..... . ................... ............. ................... ..... .. ..... ... ...... . 2 
Ma rried women ...... .... ..... .... ..... ........... ..... ........ .................. ........ ... ..... .................. 3 
Employment not known .. .. ... ............. .. .. ........... .. .... .................. .... .................... .. 21 
Not employed ...... ........ ..... ... ........ .... ..... ................. .. ... _.. ..... .............. 2 

Deceased ......... .... .... ...... ................ ... ..... . ...... .... ... .......... ......... ...... .............. 7 

Total ... 306 
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METHODS OF INSTRUCTION 

Instruction is first given in the principles of the sciences 
applicable to the textile and textile machinery industries, followed 
by instruction in the practical art,-the application of such 
sciences to the processes and machinery of manufacture. 

Day instruction offers five courses of three or four years, as 
the student may elect, namely, cotton manufacturing, wool manu
facturing, textile design,-including weaving and finishing,
chemistry and dyeing, and textile engineering. 

All freshmen in the day classes during the first half year re
ceive the sCl;me general instruction. At the beginning of the 
sec:ond half they are expected to choose one of the regular day 
coufses. Each course, however, in addition to the specialty in
dicated by its name, includes some features of every other course, 
as such instruction, it is found, adds to the efficiency of the pupil 
by giving added breadth in the line he has chosen. 

While there are several regular courses offered they may be 
generally grouped in three grand divisions, namely, textile 
engineering, chemistry and dyeing, and textile design. 

Textile engineering inclules the mechanism of all machinery 
used in all departments of the school, and also machine-shop 
practice; instruction in the generation, transmission and applica
tion of power, whether steam, hydraulic, electrical or gas. In 
boiler and engine testing, for which a very complete and modern 
laboratory is provided, the pupils are called upon to make, or are 
afforded opportunities for conducting, continuous twenty-four 
hour tests, boiler and plant tests, etc. This division also includes 
mill construction of all modern types, viz., steel, concrete masonry, 
brick and wood, and combinations of both, involving the laying 
out ·of plants, selection and management of machinery, shafting, 
etc.; the use of the transit in surveying; physics as involved in 
the testing of fibres, yarns and fabrics; mechanical drawing; and 
the plans for and the construction of equipment. The pupil is 
fiTst thoroughly grounded in the principles of mechanical, elec
trical and hydraulic engineering before attempting the more 
advanced and specialized problems. The higher mathematics 
form an important part of the work of this department. Here the 
plans for the school buildings are prepared, and all construction 
superintended during the summer vacation by the engineers and 
pupils who may remain for practical experience in this line of 
work. 
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Chemistry and dyeing involves a tharough course in chemis
try, fallawed by an applied caurse, first in the labaratories, and 
fimilly an cammerci,al vats, presses, kiers, dryers, etc., in dealing 
with raw stack, yarns and fabrics. A special and grawing branch 
is the making af dyes from minerals, vegetables, ails, etc. A 
speciallabaratory is equipped far testing coal and ail. 

Textile design includes, first, instructian in calar, canven
tianalizing af nature forms, historic ornament, etc., fundamental 
to. all branches af decorative art; secand, in the applicatian thereaf 
to. textiles. Included under this head is all fabric weaving and 
finishing. 

Incidental to these general divisians is instructian in English, 
German, French and physical culture, to whkh it is desired to. 
add Spanish and Portuguese to. meet a demand fram textile cam
mission and selling houses in cultivating South American m'arkets. 

Far evening instructian the day caurses are subdivided into 
sixteen caurses. These caurses are arranged to cover substantially 
the same subject-matter as the day caurses, but planned to. meet 
the demand af those who wish instructian in special branches and 
who. do. nat necessarily wish to. pursue as camplete a course as do. 
thase who. attend the day classes. If an evening student wishes 
to. caver the same subjects as are affered in the day classes he may 
do sa, and can attain a diplama by satisfactarily passing the 
necessary examination. 

Unlike mast schaals the same instructors serve day and 
evening, thus insuring to the evening pupils fram the mills and 
shaps the same able and tharaugh instructian as the day pupils. 
The working haurs are substantially mill haurs or twice the num
ber required of instructors at high schaals, academies and calleges. 

It has far some years been grawing mare and mare evident 
that aur instructors and pupils were being overwarked, and were 
not given sufficient time in a three-year caurse to. deal with same ' 
advanced specialties. A postgraduate caurse was established to 
relieve the situatian, for which has been substituted a regular 
faur-year caurse with the affer of degrees, as recommended by 
the State Baard af Educatian, in textile engineering (B.T.E.) 
and textile dyeing (B.T.D.), the schaol thus passing from the 
technical to. the technalagical ciass as originally intended. More 
time will thus be given to present features af the curriculum and 
advanced wark, to which are added scientific mill management, 
cast finding, mill accaunting, general carparation arganization, 
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commercial law and usage, patent laws and practice, principles 
of banking, etc., useful and essential to our graduates as they ad
vance to positions of responsibility in the textile industry. 

Most of our day pupils matriculate directly from the high 
schools or academies. So thorough is their instmction that they 
graduate directly into employment in the industry or kindred 
lines, and as they rapidly advance to the higher responsibilities 
they need instruction that the school has lacked time to impart. 
Hence, in addition to the technique of the industry is now in
cluded instruction incidental but essential to the positions they 
occupy or aspire to. At some technical schools a,nd colleges it 
is sought to meet this need by recommending prescribed courses 
in reading after graduation; but this, being optional with the 
graduate, mayor may not be given attention. By limiting these 
subj ects to essentials and making them obligatory it is thought 
the pupils will more certainly be benefited. 

The scientific method in mill management-with sj:lecial 
reference to "efficiency or production engineering" as presented 
by Taylor, Gannt, Gilbreth, Emerson, Gunn, Richards, Cooke, 
Patterson and others, mostly of the eminent Society of Mechani
cal Engineers--and cost finding are leading features of the fourth 
year now added to the three-year courses in chemistry and textile 
engineering, competent instructors having been secured. 

The published works of these engineers, or papers specially 
prepared by them for this school, have been furnished the fourth
year pupils; and when they are grounded in the principles of 
this scientific method of management they are instructed in the 
methods of applying them to textile processes, and are then re
quired to pass an examination therein. 

Mindful that pragmatism, as exponnded by the late Professor 
James of Harvard, may, from the stan dpoint ·of economics, be 
summed up in this, that a theory is valuable only as it is found 
useful in application, or, more homely expressed, "the proof of 
the pudding is in the eating·," approved efficiency literature is 
sent out to our graduates, already filling a great variety of posi
tions, with the request that they use their eyes and brains and 
give us the benefit of their criticism and the problems they meet 
with from their various standpoints of supervision in practical 
manufacture. 

N early all of our graduates go to positions that make it most 
important that they be fully instructed as to the latest improved 
methods of dealing with labor; and thoroughly trained as they 
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are at the school in the make-up, installation and operation of 
machinery, they should be exceptionally capable of testing the 
various efficiency systems proposed. Papers already received 
from those in employment and from their employers indicate that 
"efficiency or production engineering" has a useful place in the 
textile industry, and will, when fully applied to all departments of 
a mill, result in as great benefits to employees and employers alike 
as has resulted in its application at the shops. 

Eminent efficiency engineers are gradually being called to 
textile mills, and there is a steadily growing demand by them for 
our thoroughly trained graduates to fill the various staff and 
division positions required to carry out their instructions as they 
install features of scientific efficiency methods of dealing with 
labor. From such staffs it is expected will eventually come an 
able body from which to draw managers of production. The 
number of graduates called for by efficiency engineers is ste3.dily 
increasing. It is gratifying to notice that these calls are generally 
from the largest and most successful mills. 

The rapid application of electricity to textile machinery and 
processes calls for an extension of our electrical equipment, and 
the necessary equipment is being installed. Fiber, yarn and fabric 
testing, which are such prominent features of foreign schools, 
have already been provided for. A complete equipment of cotton 
finishing machinery is now in place. These additions to the plant 
have not yet involved any addition to our corps of instructors. 

CORPORATION SUPERVISION 

I 

An annual meeting is held in January for the election of 
officers, reception of annual reports and the transaction of such 
other business as may be proposed, not committed to the Board 
of Directors. Monthly meetings of the trustees at the school, 
sitting as a Board of Directors, are provided for. ' They appoint 
such agents, school officers and teachers as they find necessary, 
prescribe their duties and fix their compensation. The president 
(in the absence the vice-president) presides at all the meetings of 
the corporation and Board of Directors, and performs such other 
duties and exercises such other authority as the corporation or 
Board of Directors may from time to time devolve on him. The 
treasurer is charged with the general care of the pecuniary 
affairs and concerns of the corporation, he to receive all revenues 
and make all authorized disbursements. He is required to report 
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receipts and expenditures and financial conditions quarterly to 
the Board of Directors, and annually to the corporation. He is 
also to execute all contracts made by express authority of the 
corporation or Board of Directors and approved by the president. 
The president, clerk, treasurer and two elected trustees compose 
a finance committee which passes upon all orders for expenditures 
and inspects all bills before payment. No expenditure is author
ized or liability incurred in excess of money available to meet it, 
except by vote of the Board of Directors at a meeting in the call 
for which due notice of the nature of such proposed expenditure 
or liability is given. The clerk is required to keep a record of 
all regular and special meetings of the corporation and Board of 
Directors, notify all members of such meetings seven days in 
advance, and perform such other duties as the corporation or 
Board of Directors may requi~e of him. He is a resident trustee, 
devoting his time to development work. 

In addition to the finance committee there are general com
mittees of ways and means, building and legislative, and lectures. 
There is also a subcommittee for each department of the school, 
composed, as far as is practicable, of trustees identified in manu
facturing with the specific branch of industry to which their de
partment relates. They are to make recommendations to the 
Board of Directors as to the needs, etc., of their respective de
partments, and especially as to the new equipment, floor space, 
etc., and to perform such other duties as the directors may re
quire of them. 

The principal of the schoo,] is charged with its conduct, and 
is directly accountable to the Board of Directors, making monthly 
reports thereto and such recommendations and special reports as 
to efficiency, discipline, etc., as in his judgment are required. 

TOTAL RECEIPTS OF THE LOWELL TEXTILE SCHOOL FROM 

ORGANIZATION TO JUNE 30, 1915. 

FOR THE PLANT, INCLUDING LAND, BUILDINGS AND EQUIPMENT 

From the Commonwealth _ .. _.............................................................. $303,331.66 
From other sources-manufacturers and others ................. _ ..... _.. 398,866_97 

Excess of outside contributions ........................... _................... $ 95,535-31 

FOR MAINTENANCE 

From the Commonwealth ...... _ .. _ .... _ .................... _ ......... __ .................... $540,.100_00 
From city of Lowell .. __ ........... _ ....... _ ...... _ .. _ .... __ ........ __ .. $164,604_00 
From earnings (pupils' fees) .. _ .. _ .. _. __ ..... _ ...... _ .... _...... 2I8,904-3I 

Excess of Commonwealth Contributions ._. __ . __ ._._._._._ ... _.......... $IS6,991.69 

.-' 
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AVERAGE CONTRIBUTIONS FOR ALL PURPOSES 

From Commonwealth brought down:-
For plant ........ -,-- ................................................. _... $303,33I.66 
For maintenance .................................................... 540,500.00 

Total Commonwealth contribution .................. ... ............. $843,831.66 

From other sources :--
For plant .......... .. ...................................................... $398,866.97 
For maintenance .................................................... 383,508.31 

Excess of contributions by Commonwealth for all 
purposes ............................................................................ $ 6I,456.38 

ApPROPRIATIONS FOR 1916-17. 

For many years we have had to annually ask, in addition to 
grants for maintenance, a goodly sum for new equipment, this 
item amounting to $15,000 for each of the two past years. \Ve 
are happy to say that we are able to omit this annual item for the 
coming year, as the growth of our roster indicates that the in
creased revenues from tuition fees will probably meet the annual 
demand for new equipment. 

Our petition filed for the coming school year beginning July 
I, 1916, calls for the following grants:-

For maintenance, the same amount as for the current year ....... . 
For grading and enclosing grounds ................................................... . 
For machine shop ................................................................................... . 
For instruction in Spanish and Portuguese ................. , ............... . 

$50,000.00 
1,500.00 

20,000.00 
2,000.00 

Total for coming year .................................................................... $73,500.00 
For deficiency last year per treasurer's statement herewith ........ 1,232.26 

$74,732.26 

A statement in detail of these needs will be found in full in 
our report to the Auditor of Accounts and in our petition en
closing a draft of a resolve. 

Respectfully submitted, 

TRUSTEES OF LOWELL TEXTILE SCHOOL, 

A. G. CUMNOCK, 

JAMES T. SMITH, President. 
Corporation Clerk. 

LOWELL, MASS., Jan. 26, I9I6. 
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APPENDIX 

RESIDENCE OF DAY STUDENTS 

Andover, Mass ............................. . 3 North Andover, Mass ................ . 
Beverly, Mass . ............................... . 2 Norwood, Mass ....... .. ................... . 
Billerica, Mass. . ......................... ... . Roxbury, Mass. ................ ............ 2 

Boston, Mass. . .............................. . 3 Somerville, Mass ......................... .. 
Cambridge, Mass . ........ ................. . 4 Stoneham, Mass. . ........................ . 
Charlton City, Mass .................... . Taunton, Mass . ............................. . 
Cochituate, Mass .......................... . Uxbridge, Mass ............................ . 
Concord Junction, Mass ............ . Waltham, Mass ........................... .. 
Dorchester, Mass. . ...................... . 2 Ware, Mass .................................... . 
Dracut, Mass .................................. . Wayland, Mass .............................. . 
Essex, Mass. . ................................ . Webster, Mass ............................. .. 
Everett, Mass ................................ . 2 West Chelmsford, Mass ............. .. 
Fitchburg, Mass ............................ . vVinchester, Mass. .......................... 5 
Franklin, Mass. . .......................... . Winthrop, Mass ........................... .. 
Gloucester, Mass .......................... . Woburn, Mass. ..................... ......... 2 

Great Barrington, Mass . ............. . Worcester, Mass . ......................... . 
Greenwood, Mass. . ...................... . Illinois ........... ... ............................... . 
Grotop, Mass . ................................. . 3 l\i[aine ................................................ 2 

Haverhill, Mass ................. .... ....... . 
Hingham, M~ss ........ .. .................. . 

3 New Hampshire ............................ 6 
New Jersey .................................. .. 

Hudson, Mass ................................ . I New York ..... ............... .. ................ 5 
Lawrence, l'vlass . ........................... . 6 Rhode Island ......... ........................ . 
Lowell, Mass ................... ............... . 41 Virginio .......................................... .. 
Malden, Mass ................................ . 2 Brazil .................. .. .............. .. ........... . 
Melrose, Mass ................................ . China ............................................... . 
Newton Upper Falls, Mass ...... . Japan 
North Adams, Mass .................... . 
North Billerica, Mass ................ . T otal .......................................... I3u 

PREVIOUS EDUCATION OF DAY STUDENTS 

High school or preparatory school................................... ............................ II2 
College ................................................................................................................... IS 
Grammar school ............................................................................... .. .. ............... 3 

Total .......... ............................................................................ .......................... 130 

RESIDENCE OF EVENING STUDENTS 

Andover, Mass. ............................ 21 Dracut, Mass. ......... .................... 6 
Ayer, Mass. .. ............................... . Forge Village, Mass. .................. 2 

Ballardvale, Mass. ...................... 3 Graniteville, Mass. ...................... . 2 

Boston, Mass. . ..................... ........ . Lawrence, Mass. ........................ 145 
Chelsea, Mass . ............................. . Lowell, Mass. .............................. 465 
Chelmsford, Mass. ...................... 2 Malden, Mass .............................. . 
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RESIDENCE OF EVENING STUDENTs-Concluded 
Melrose, Mass . ............ __ ............... . Waban, Mass ............................. __ 
Methuen, Mass ............................ . 3S Wamesit, Mass .... .................... . . 
North Andover, Mass .............. . 13 Winchester, Mass ......... --........ .... 3 
North Billerica, Mass. .. ........... . S Winthrop, Mass. .. .......... .......... .. 
North Chelmsford, Mass ......... .. 14 Woburn, Mass ......................... __ __ 
Roslindale, Mass ............... ~ ....... .. Nashua, N. H ............. __ .... __ ........ .. 
Roxbury, Mass ............................ . Salem, N. H. __ .. __ ......................... . 
Somerville, Mass ............... __ ...... .. 2 

Tewksbury, Mass ....................... .. 2 Total ............... ----..................... 733 

PREVIOUS EDUCATION, EVENING STUDENTS 

High school (day) ........................................................................................... . 218 
64 High school (evening) ....................................... ................ _ ......... ................. .. . 

Grammar school ................................................................................................... . 374 
23 
18 
31 

College ..................................... _ .................................................................. .. ..... .. . 
Business college ................................................................................................... . 
Industrial school ........................................ .................... _ .................................. . 
International Correspondence School ...................................... : .................... . I 
Textile school ............................................................ ........................................... . 
Technical school .................................................................................................. . 2 
State normal school ....................... ~ ........................................ ,........ ................. I 

--I 
Total ....... ............................................................. .......................... ................. 733 

OCCUPATION OF EVENING STUDENTS 

Apprentices ..... .. .... .. .......... . 28 Electricians .. ..... -- .................... --.... 7 
Assistant superintendents ....... . 3 Elevator boys --.................... __ .... .. 
Bakers .... __ ....... __ .............. __ ............ . Engineers -------------- ............ --....... ... 4 
Blacksmiths ................................ .. 2 Expressmen --.. ____ ........... __ ........... __ 
Bleachers __ .............................. __ ..... . Firemen ____ .. ____ .. ______ .............. .. ........ .1 
Bobbin boys ............ __ ................. __ 4 Fixers --...... ----.. ----.. -- ........ --............ 19 
Boiler makers .......... __ ..... __ .......... . Gas meter readers ..................... . 
Bookkeepers ....... __ ....................... .. Harness makers __ ...... __ .. __ ........... . 
Boxmakers ................................ .. . Hatters __ ... ____ .. ______ .. ... ....... __ .......... . 
Carbonizers ... __ ............. __ ............... . Helpers ________________ ............ __ ............ 2S 

Caretakers ........... __ ..................... . Housekeepers ............ __ .. __ ........... . 
Carpenters ............................. : .... .. 10 Knitters ---- ...... __ ............... __ ............. 4 
Chauffeurs ............... .. .. .................. . 9 Laborers .... -------- .... --....... --. ............ 3 
Chemists ..... .. __ ................. ... __ ....... .. II Leather workers ........ __ ............. __ . 2 

Clerks ______ ....................................... . 27 Loom fixers __ .......... ____ .................. 10 

Cloth examiners ................... __ .... . IO Loopers --------........... ----................... 7 
Cloth finishers .. ................ __ ......... . 6 Lumber surveyors ............ ..... ... .. 
Color mixers ........ __ .............. __ .... __ S Machine erectors ........................ I 

Compositors .................... __ .......... .. I Machinists __ __ .. __ ..... __ ......... ______ ........ 61 
Cost clerks ..... __ ..... .. __ .. ................ .. 6 Managers ---- ....... --............ -- ......... -- 5 
Cutters .... __ ................................ __ ... . .Mechanics ____ ... .... __ . __ ........... __ ......... 10 

Decorators ................ __ .......... __ .... .. Mill clerks ----.--.................... ......... S4 
Designers ... __ .......... __ ................... .. 4 Mill employees .......... __ .... ____ ~. __ .... 118 

Draftsmen ... __ .... __ ................... __ ..... . 13 Millwrights ............... ____ .. __ ........... 2 

Dressmakers ............ .. ............ __ ... . I Newsboys ........ __ ...................... __ .. .. 
Dyers ____ __ .... ____ ......................... ..... __ 16 Office boys ...... ____ ......... __ ..... __ ..... __ ... 6 
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OCCU PATION OF EVEN I N G STUDENTs-Concluded 

Office clerks ................. ............... . 
Oilers ........... .... ... .. ... .... ................ . 
Oversee rs ...... ......... ... .. .. . . 
P ainters ............ ........... ... .. .. ........... . 
P a ttern dressers ........ ................. . 
Pattern makers ........ ................. .. . 
Paymasters .............. .................... . 
P erchers ........................ . 
Plas terer s .. 
Platers ...... . 
P lumbers ........... ................ .. ...... . 
P rinters ........... ..... ..... .................... . 
Salesmen ...... ...... .. ........... .............. . 
Second hands ...... ............ ............. . 
Sheet metal workers 
Shippers ......... .. ............................ . 
Shoe workers ............... . 
Steamfitters ................................ . 
Stenographers ................... .. .. ... ,. .. 

7 Students ...................................... . 41 
3 Tailors 

12 T eachers ........ ............................... . 
6 Teamsters .................... ............ ... .. . 

Telephone assemblers ........ .. .. ... . 
3 T esters ..... -...... .... .......................... . 
3 Timekeepers ................... .............. . 2 

oS Tinsmiths .......................... .. ......... . 
Third hands ................................. . 3 
Tool makers .......... .................... ... . 
Traveling salesmen ................ 4 

2 Unemployed ____ __ ____ __ . _____ . ___ ___ ... _ .. __ . 17 

4 Weavers ......... ................................ 17 
39 W eighers ... ............................ 4 

2 Wool sorters ...... ......... ..... ...... 2 

:; Yarn boys .......... ...... .......... 6 
15 

3 
3 

Total .. . ... ................... . .. 733 
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TRUSTEES OF THE LOWELL TEXTILE SCHOOL, I9I4-I5 . 

(Incorporated, 1895.) 

HONORARY TRUSTEES 

FREDERICK F ANNING AYER, Esq., New York City. 

33 

CHARLES H . H UTCHINS, President, I..-rompton & Knowles Loom Works 

THE CORPORATION OFFICERS 

A. G. CUMNOCK, President 
J OHN J ACOB ROGERS, Vice-President 

J AMES T. SMITH, Clerll 
A. G. POLLARD, Treasu.rer 

TRUSTEES 

On the Part o·f the Commonwealth of Massach usetts 
Ex officiis 

H is Honor GRAFTON D. CUSHING, 
Lieutenant Governor. 

DR. D AVID SNEDDEN, 
Commissioner of Education. 

Appointed by the Governor and Council 

FREDERICK A. FLATHER, Lowell, 1916. J OHN T. DONEHUE, Lowell, 1918. 
Treasurer, Boott Mills . 

On the Part of the City of Lowell 
Ex offici is 

HON. DENNIS J. MURPHY, 
Mayor of Lowell. 

HUGH J. MOLLOY, 
Superintendent of Public Schools. 

J AMES H. CARMICHAEL, 
President, Municipal Council. 

By Appointment of the Lowell Textile Council 

MICHAEL DUGGAN 

PERMANENT TRUSTEES 

ALEXANDER G. CUMNOCK, Lowell, Treasurer, Appleton Company, Boston 
Corporation, mills at Lowel l. 

EUGENE S. RYLAN, Lowell, Treasurer, New England Bunting Company. 
ARTHUR G. POLLARD, Lowell, President, L owell Hosiery Company. 
FREDERIC S. CLARK, Boston and North Billerica, Treasurer, Talbot Mills. 
HON. FREDERICK LAWTON, Boston, Justice, Superior Court. 
J AMES T. SMITH, Lowell, Resident Trustee. 
WALTER E. PARKER, Lawrence, Agent, Pacific Mills, Boston corporation, 

mills at Lawrence. 
WILLIAM M. WOOD, Andover, President, American Woolen Company, Bos

ton office, mills at Lawrence, Blackstone, West Fitchburg, Maynard, 
Lowell, Plymouth, Web'ster, Franklin, Uxbridge. 

GEORGE E. KUNHARDT, Lawrence and New York, Woolen Manufacturer. 
FRANK E. D UNBAR, Lowell, Attorney at Law, and President, Appleton 

Corripany, Boston corporation, mills at Lowyll. 
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HENRY A. BODWELL, Andover, Superintendent, Smith & Dove Manufactur
ing Company, class of I9OO. 

WILLIAM E. HALL, Lowell, Treasurer, Shaw ;;tocking Company. 
WILLIAM R. MOORH01:SE, Boston, Color 01emist, Cassella Color Company, 

class of I90L 
CHARLES F. YOUNG, Lowell, Treasurer, Tremont and Suffolk Mills, Boston 

Corporation, mills at Lowell. 
HON. JOHN JACOB ROGERS, House of Representatives, Washington, D. C. 
FRANKLIN W. HOBBS, Brookline, President, Arlington Mills, Boston cor

poration, mills at Lawrence. 
WILLIAM A. MITCHELL, Lowell Agent, Massach1,1setts Cotton Mills, Boston 

corporation, mills at Lowell. 
EVERETT H. WALKER, Lowell, Agent, Lawrence .Manufacturing Company,. 

Boston corporation, mills at Lowell. 
ROYAL P. WHITE, Lowell, Agent, Stirling Mills, class of I904. 
T . ELLIS RAMSDELL, Housatonic, Agent, Monument Mills, class of I902. 

Addit ional Trustees elected by Alumni under Act of 1905 

For term ending June 30, I9I5: --- ---
For term ending June 30, I9I6: DEXTER STEVENS, class of I904, Superin

tendent, Esmond Mills, Esmond, R. I. 
For term ending June 30, I9I7: ARTHUR C. VARNUM, class of I906, Super

intendent, Stirling Mills, Lowell, Mass. 
For term ending June 30, I9I8: --- ---
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