
(Naine) 

AN ABSTRACT OF TRE THESIS OF 

for the------in- _- H11 -- 

(Dgroe) (Maj'x') 

Date Thesis presented_L_2,_3L- 

Abstract Approved: 
(Major Professor) 

Thi$ 8tUdT was carried on with 100 high school girls at 
the Analy Union High School, Sobastopol, California, in order 
to formulate dimension standards for the tables and chairs 
used in clothing laboratories. The girls ranged in age fri 
14 to 21 years. The selection of data to be obtained was 
based on the work of Wilson and included the heights chosen 
by the girls as well as certain body neasures. 

This study should be of valuo to conimerdial designcrs 
of school equiient and to directors when equipping clothing 
laboratories, as well as to teachers and supervisors of high 
school clothing courses. 

Variaion in eïihts of Tables 
The results of this study support the statement of 

Bennett that the same tble cannot he u.ced satisfactorIly 
for cutting out garments, and for basting, pinning, and 
hand-hennIng. 

Hoirr)it of Cittiniz Table 
The moat generally usofal height for a cuttIng table 

is 39 inches, judging froni the resulta of this study. Almost 
a third of the girls chose this height, while half of them 
chose only an Inch or two less. A single cutting table 
height, therefore would appear to be satisfactory for a iii 
school clothing laboratory, especially when a box 3 inches 
high is provided for the shorter girls. 

¶j±ables an Chairs for1Jork Done hiJ.o Seated 

It was found that a table height of 28 Inches suited 
the larget per cent of the girls for work done while seated 
on a chair 16 inches high. If, however, the majority of 
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girls are to have confortable working surfaces It will be 
necessary to have several different table heights for sit- 
ting and working. Desirable variations in table heights, 
when ali laboratory chairs aro 16 inches high, aro as follows: 

If 2 heihts--27.5 inches and 28.5 inches. 
If $ heights--27 inches, 28 Inches, and 29 inches. 
If 4 heights--27.5 inches, 28.5 Inches, 28.5 inches, 

and 29.5 Inches. 
If 5 heights--27 inches, 27.5 inches, 28 inches, 28.5 

Inches, and. 29.5 Inches. 
If 6 hoights--27 Inches, 27.5 inches, 28 inches, 23.5 

inches, 29 inches, and. 2).5 mohos. 

The foregoing recoimncndations for heights of sewing 
tablci aro made on the assumption that ali chairs n the 
laboratory would be 1 inches high. A frequency distribution 
of under-knee measures shoviod that whon the Bennett standard 
for chair height Is used (one inch less than widr-kneo 
height), a 15 inch chair would be preferable to a 16-inch, 
when chairs of only one height are provided. If all chairs 
in the laboratory aro 15 Inches high, each of tho foregoing 
table heights should be reduced each by one inch. 

It was found that at least three c1iir heights in the 
laboratory would be desirable. If three are provided, they 
should be proportioned as nearly as possible as follows: 

14-Inch chairs--11 per cent 
15-Inch chairs--55 per cent 
16-inch chairs--M per cent 

If four heights are rovided, desirable 1eights and 
the proportion of each would be: 

13.5-inch chairs-- 8 per cent 
14.5-Inch chaire--28 per cent 
15.5-Inch chaIrs--48 per cent 
16.5-inch chairs--1G per cent 

The variations in table heights previously listed are 
recommended for the situations in which laboratory chairs 
aro of unifoxi height. For the situation in which chairs 
are adjustable in height or whore their hoights are suited 
to the estimated needs of groups of girls, the foregoing 
recoienc1atIcns for table heights will need to be altered. 



A frequency distribution was !nade of sowing-table heights 
after the individual choices made by girls seated on 16-inch 
chairs were altered to reproent choices in the event that 
each was seated on a chair one inch loss in height than hex' 
under-knee measure. The average altered table heijht was 
found to be 27.2 inchew. Analysis of this data shows tbnt 
desirable variations in sowing-tablo heights for the labora- 
tory which provides seating arrangements suited to individual 
girls aro identical with the variations recommended for the 
laboratory equipped entirely with 15-inch chairs. 

Width of Apron plug Thickness of TQJD 

In order to prevent discomfort while sitting and working 
at a sewing table, it is necessary to consider the thickness of the top and the construction below it. To accommodate 
99 per cent of the girls included in this study construction 
no wider than 5 inches should be used. This liitation dill 
insure a clearance of at least 2 inches above the thighs in 
93 por cent of the casos. 

Remodellirw of cuinont in Cjo tIiin Lab oratorica 

The results of this study he used in alteri .. ng tables 
and chairs in clothing laboratories already equipped. In 
order to make the tables higher, neat wooden blocks may be 
used under the legs; for making thorn shorter the legs may be 
cut to the desired length, or adjustment may be made by rais- 
ing the height of the chairs and providing foot rests for the 
students. If the aprons on the tables are too wide, they can 
be made narrower. 

P Unit Table fora Clothi.nrLaborato 
A laboratory table was designed which supplies the cor- 

roct heights for both standing and sitting activities. The 
table is intended to accommodate four students, two on a 
side. The top is 42 inches wide and. 72 inches long. The 
top 1g intended as a cutting surface and is 39 Inches high. 
Droploavos are provided for work dono while seated. One is 
27 inches high and the otier s 28 inches. 

js of Results This Sty 
In U8iflg the results of this study consideration should 

be given to the fact that the girls whose physical measures 
were used as the basis for recommendations averaged a little 
shorter in stature than the Iowa City group used for compari- 
son. 
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HEIGHTS FOR HIGH SCHOOL CLOTHING 
L.BORATORY TABLES BASED ON 
LASUREIvNTS OF 100 GIRLS 

Purpose of Stu&y 

A study to scientifically determine standards for 

high-school clothing laboratory tables was undertaken 

because correct table heights are essential for the high 

school girl (who spends from one to one and a half hours 

a day for most of the school year in clothIng construction 

work), and because no previous studies known to the writer 

have dealt with this problem. It appears that the only 

available material dealing with working-surface heights in 

high-school clothing laboratories is Vocational Education 

Bulletin No. 181, "Space and Equipment for Homemaking 

Instruction". (5) The basis for the standards contained 

in this bulletin are the opinions of several instructors 

in high-school clothing. Although some schools have used 

this information, many have given no special consideration 

to the matter of working-surface heights. 

There is no question about the importance of correctly 

designed laboratory tables as an aid to the maintenance of 

healthftü posture and as a preventive of fatigue. Bennett 

(1) says "Observation indicates that posture and eyestrain 

Confirmed by a personal letter from the Office of Educa- 
tion, Division for Vocational Education, Washington, D.C. 
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are worst in sewing c1asez. This is particularly unfor- 

tunate, both because postural defects are most frequent 

and most serious amone women and because this particular 

work 5s more nearly identical with later occupational con- 

ditions than is any other school work. Habits formed in 

these classes are more likely to be carried over into life. 

The most usual equ1ient appears to be chanco combination 

of cheap tables and chairs....Almost universally the writer 

has observed a majority of the girls in these classes sit- 

ting on seats too high for their feet to rest on the floor, 

and many of them unable to get their knees under the tables 

on which they were working. Relief is sought by sitting on 

the feet and by every variety of stoop and twisting..... 

Low tables should be provided with no drawers, racks, cup- 

boards, or structural obstructions in the way of the knees 

or limbs....A high cutting-table may be provided for the 

class, but it should not be used for sewing." 
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8ource of Data and Method of oceth 

This study was carried on at the Analy Union High 

School, Sebastopol, California, where loo ninth-to-twelfth- 

grade girls ranging in age from fourteen to twenty-one 

years* were measured. Eighty-seven of these girls were 

scheduled for a one-hour clothing period each school day. 

The remaining thirteen students had had experience in sew- 

ing although they were not enrolled in clothing classes at 

the time of this study. 

The measurements included table heights chosen by the 

girls for four sewing activities, namely, cutting out gar- 

ments, pinning pieces together, basting, and hand-henming. 

Cutting was done while standing, the other three processes, 

wh±le seated. Also certain physical measurements were 

recorded which were useful in testing the application of 

the results of this study and in determining other stan- 

dards than table heights. 

While determining the heights she preferred for each 

of the four activities, the student wore clothing that did 

not prevent freedom of movement, and shoes with heels not 

over one and one-half inches high. Each student was main- 

taining her best possible posture, judged by the following 

* Appendix, Part II, Table 12. 
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criteria4 for evaluating good posture: 

I. Standing in erect position. 

1. Head straight above chest, hips, and feet. 

2. Chest up and forward. 

3. Abdomen in or flat. 

4. Back with usual curves not exaggerated. 

5. Toes straight ahead. 

6. Body relaxed. 

II. Standing and bending. 

1. Trunk straight. 

2. Motion coming from the hip joint. 

III. Sitting. 

1. Trunk straight. 

2. Chin up. 

3. Chest up and forward. 

4. Abdomen in or flat. 

5. Back quite flat (usual curves not exaggerated) 

6. Lower back touching chair. 

7. Body relaxed. 

All the measures were made in the clothing laboratory 

with the following standard equipment: 

1. Stadiometer--base 18 inches square and 15 inches 

high. Rod made of maple, graduated to inches and 

tenths. 

* Compiled from information given in references 1,3,6,and 7. 
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2. Shoulder caliper--maple, graduated to inches and 

tenths, with sliding arm. 

3. Stool tape. 

4. Boxes--12 inches x 18 inches, made in each even- 

inch height from one to six inches. 

5. Chair--height 16 inches; length from front to back 

15.5 inches; with two horizontal bars supporting 

body at lumbar section and above. 

6. Table--34 inches high. 

'7. Scissors--Wiss No. 28 (condition good). 

8. Pattern--Long sleeve pattern, size 36. 

9. Cloth--for pinning, 12 x 24 inches; for hand- 

hemming, 6 x 12 inches. 

The stadiorneter and the boxes were made by the indus- 

trial arts classes of the high school. Anthropometric tape 

(made by the Naragansett Co.) was used on the rod of the 

stadiometer. 

Before starting the experiments, one hour was spent 

with the sewing class in discussing and demonstrating the 

criteria set forth for judging good posture. On the next 

day, in order that each girl would thoroughly understand 

the experimental process before starting to work on it, 

thirty minutes were used in the discussion and derionstra- 

tion of the procedure in selecting a suitable height for 

each sewing activity. The individual experiments were 



Figure 1. Re1thtu]. Posture. 
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scattered over a period of three weeks, during which time 

the criteria for judging posture were left on the black- 

board. Although parts of the instructions were repeated 

before the individual experiments, no further coimnents were 

made after the activity had started. Each student was given 

unlimited time. For each activity, the girl was required 

to try various heights, at one-inch gradations, until she 

had gone both too high and too low to be comfortable. 

Variations in table heights were obtained by placing boxes 

on the table, or under the feet or chair of the student. 

During the tests of table heights suited to work done while 

seated, all the girls used the same chair, and its height 

was not raised or lowered. After the height at which she 

preferred to work had been definitely ascertained, the 

measurement was taken of the distance from her eyes to the 

work she was doing. 

Each activity test was repeated after an interval of 

ten minutes or more. The student was asked not to try to 

recall what her previous decisions had been. If the height 

selected in the second test varied more than one inch from 

that selected in the first test, the student was required 

to repeat the process using greater discrimination. If 

the two tests varied no more than one inch, the two meas- 

ures were recorded and their average used in the computa- 

tions. 
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After the student had determined the heights which 

appeared to be most comfortable for the four selected sew- 

ing processes, physical measures were taken, as follows: 

Measures taken with subject standing---height of top 

of head, of shoulder, of elbow, of wrist, of thumb, 

of fingertip, and of hip. Measures taken with sub- 

ject sitting---height above seat of top of head and 

of thigh; distance from floor to point under Imee; 

length of thigh. 

* Directions followed in taking measures are included in 
the Appendix, Part IV. 



?1ysical IIeasurements of Girls 

The statures of the high school girls measured aver- 

aged 63.8 inches with a range of 10 inches; elbow heights, 

40.7 inches, range 8 inches; wrist heights, 31.4 inches, 

range 8 inches; hip heights, 39.2 inches, range 10 inches; 

sitting heights, 33.1 inches, range 6 inches; thigh heights, 

4.4 inches, range 4 inches; and under knee heights, 16.2 

inches, range 6 inches. (Table 1.) 

'IABLE i 
PHYSICAL LLEASURES 0F 100 HIGH SCHOOL GIRLS IN 

SEBASTOPOL, CALIFORNIA, INCLUDING AVERAGES 
AI'D RANGE IN VALUES. AVERAGE AGE OF 

GIRLS WAS 16.1 YEARS. 

Range in Values 
Measures Average 

Lowest--Highest 

Stature 
Inches 
63.Q 

Inches 
8.8 -- 

Inches 
68.8 

Shoulder 52.9 48.1 -- 57.$ 
lbow 40.7 -- 45.0 

Wrist 31.4 
_37.3 

26.5 -- 34.3 
Thumb 27.0 24.1 -- 3.5 
Fingertip 24.8 21.7 -- 28.0 
Hip 39.2 35.0 -- 44.6 
ittinj Height 33.2. 29.7 -- 36.0 

Height Thigh 
Over Seat 4.4 2.6 -- 6.4 
Under Knee 16.2 12.3 -- 18.6 
Length Thigh 21.9 18.8 -- 24.7 
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In Table 2 the statures of' the girls measured in this 

study have been compared with statures of girls of coinpar- 

able age measured by Boynton. (2) This study, published 

in 1936, included 1,241 Iowa City white girls. "In view 

of the adequate sampling for most ages, these values may 

be considered as normative for American Children whose 

parents are somewhat selected with respect to socio-economie 

level....Individuals included in the sampling are homo- 

geneous as to sex and geographic location, but slightly 

diverse in regard to ethnic stock and rather superior in 

cultiral and socio-economie stature." Boynton's measure- 

ments were taken without shoes. 

Allowing for the fact that the Sebastopol group were 

measured with shoes, it appears that they average slightly 

less in stature than the Iowa City group. This may be 

accounted for by the presence in the group of six Japanese 

and a ni.miber of Italians and Portuguese. 



TABLE 2 

STATURE OP GIRLS INCLUDED IN THIS STUDY IN RELATION TO AGE, AND 
COMPARISON VIITH STATURE NOTED IN TRE BOYITON STUDY. (2) 

Age of 
Girl 

No. of 
Cases 

This Stu1y1 

Arithmetic 
Mean 

Range 
Lowest--Highest 

No. of 
Cases 

Boynton' s 

Arithmetic 
Mean 

Study2 

Range 
Lowest--Highest 

Inches Inches Inches Inches Inches Inches 

14 14 63.2 59.8 -- 67.2 188 62.8 55.2 -- 71.6 

15 23 64.2 61.8 -- 67.5 206 63.3 58.2 -- 68.8 
16 24 63.4 58.8 -- 68.8 183 63.5 55.9 -- 67.8 
17 21 64.1 61.2 -- 68.0 166 63.5 56.4 -- 69.6 

18 15 64.1 60.8 -- 66.2 111 63.4 56.3 -- 69.5 
19 2 64.4 63.2 -- 65.5 

20 0 

21 1 640 64.0 

1. Subjects measured while wearing sports shoes. 

2. Subjects measured without shoes. 

1-s 
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The distribution of girls with reference to specific 

measures is indicated in Figure 2, which shows the distri- 

bution of measures taken with the subject standing, and 

Figure 3, which gives those taken while seated. These 

graphs reveal that 78 per cent of the measurements for 

stature range from 61 to 65 inches. Comparable amounts 

for other measures are as follows: 

Shoulder height, 81 per cent between 51 and 55 inches. 

Elbow height, 85 per cent between 39 and 42 inches. 

Wrist height, 78 per cent between 30 and 32 inches. 

Thumb height, 90 per cent between 25 and 28 inches. 

Fingertip height, 92 per cent between 23 and 26 inches. 

Hip height, 82 per cent between 37 and 40 inches. 

Sitting height, 83 per cent between 32 and 34 inches. 

Height thigh over seat, 97 per cent between 3ar 5 

inches. 

Under knee height, 90 per cent between 15 and 17 

inches. 

Length thigh, 95 per cent between 20 and 23 inches. 
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Preferred Table Heigflt 

The average height chosen by the girls for standing 

and cutting was 38 inches, with a difference of 7.5 inches 

in the range. The three activities performed while seated, 
basting, pinning, and hand-henning, each averages 28 inches, 
with a difference of only 4 inches in the range for each 

activity. These values are shov in Table 3. 

IIGHTS CHOSEN FOR SEWING ACTIVITIES BY loo 
HIGH SCHOOL GIRLS IN SEBASTOPOL, CALIFORNIA 
INCLUDING AVERAGES AND RANGE IN VALuES 

Activities Average Range In Values 
Height 

Lowest--Highest 

Inches Inches Inches 
Standing and cutting 37.8 34.5 -- 42.0 
Sitting and basting 28.0 26.0 -- 30.0 

SittIng and pinning 28.0 26.0 -- 30.0 
Sitting and hand-heiruning 28.1 26.5 - 30.5 

The distribution of the preferred heights for specific 
activities is indicated in Figures 4 and 5. Figure 4 shows 

a pronounced preference for a 39 inch cutting table, 28 

girls having chosen this nieasure. 77 per cent of the 
preferred heights for standing and cutting are included in 
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a range of 37 to 39 inches. Only a few girls chose heights 

greater than 39 inches. Figure 5 shows that the distribu- 

tion of the three measures taken while seated are almost 

identeal, and that there was a decided preference for a 

table height of 28 inches. A 16-inch chaIr was used in 

all determinations of heIghts suitable for work done while 

seated. 

It is of interest to compare this data with that found 

* 
in Wilson's study. 77 per cent of the choices of adult 

women measured for standing and cutting heights were in- 

eluded in a range of 33 to 36 inches. This noticeably lower 

preferred-height range might well be expected since older 

women are usually accustomed to cutting on lower surfaces. 

wilson's statistics, consequently, do not discredit the 

writer's conclusions that the average high school girl 

should have a 39 inch table for cutting and a 28 inch 

table for seated activities. 

* Reference 8, Table 20, page 32. 
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Distance FpoEes To Work 

The average distance from eyes to activity while stand- 

ing and cutting was 18 inches, with a difference of 10 

inches in the range. The average distance from eyes to 

work for each of the three activities performed while 

seated--basting, pimiing, and hand henmilng--was 12 inches, 

with a difference of 6.5, 5.9, and 7.2 inches in the range 

respectively. (Table 4) 

TABLE 4 

DISTANCE OF EYES TO WORK (WEiLE ENGAGED IN SEWING 
OPERATIONS) OF loo HIGH SCHOOL GIRLS IN SEBASTOPOL, 

CALIFORNIA, INCLUDING AVERAGES, AND RANGE IN VALiSES 

Activities Average Range in Values 

Lowest--Highest 

Inches Inches Inches 

Standing and cutting 17.7 12.7 -- 22.5 

Sitting and basting 12.5 9.0 -- 15.5 

Sitting and pinning 12.6 9.7 -- 16.6 

Sitting and hand-hemming 12.1 8.0 -- 15.2 

Figure 6, shows the distribution of girls with respect 

to distance from eyes to work while standing and cutting 

and, Figure 7 gives those taken while seated. 84 per cent 



of the measurements taken while standing and cutting are 

included in a range of 15.0 to 19.5 inches. Comparable 

a.moimts for the three activities done while seated are as 

follows: 

Sitting and basting, 84 per cent between 11.0 and 

13.5 inches. 

Sitting and pliming, 76 per cent between 11.0 and 

13.5 inches. 

Sitting and hand-hemming, 78 per cent between 11.0 

and 13.5 inches. 

The fact that the distributions of measures taken 

while seated are so much the saine indicates that the girls 
maintained constant posture during the tests. 
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Figure 6. Percentage Distribution of Cooperators 
With Respect to Distance From Eyes to Work While 
Standing and Cutting. 
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Relation of Preferred Heights 
to Selected Phïsical Measures 

In Tables 5 to 9 inclusive, preferred heights for 

standing and cutting and for sitting and basting are shown 

in relation to selected physical measures. Figure 5 showed 

that measures for the three seated activities are much the 

saine, hence only one was used in this analysis. 
Table 5 shows that the most coimnon difference between 

the sitting height of the individual girl and her preferred 
table height for sitting and basting was 5 inches, and that 
4, 5, and 6 inches constituted 79 per cent of all the dif- 

ferences. Table 6 shows that the most connnon difference 

between the table height chosen for basting and height of 

elbow (taken while standing) was 13 inches, and that 12, 

13, and 14 inches comprised 73 per cent of all differences. 
A comparison of the two correlations shows that there is a 

closer relation shown in the former than in the latter. 
In Tables 7, , and 9 the individual choices for 

height of cutting table are correlated with height of hip, 
wrist, and elbow, respectively. A comparison of the three 
correlations shows that the relationship is quite similar. 
The most coitimon difference between the hip height of the 
individual girl and her preferred cutting-table height was 

1 inch; 77 per cent of the individual differences were 
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0, 1, or 2 inches. The most common difference between cut- 

ting-table height and wrist height was 7 inches; 75 per cent 

of the individual differences were 6, 7, or 8 inches. The 

differences between cutting-table height and elbow height 

were about equally divided between 2 inches and 3 inches. 

78 per cent of these differences were 1, 2, or 3 inches. 
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TABLE 5 

RELATIONSHIP OF PREFERPED IThIGII FOR SITTING 
AND BASTING TO ASURED SITTING IIGHT 

Preferred 
Heiht in 
Inches for Measured Sitting Height Total 
Sitting and in Inches No. 
Bs.sting 

29 30 31 32 33 34 35 36 

26 1 1 

27 3 3 10 5 6 27 

28 1 4 17 24 9 3 58 

29 1 1 4 4 1 11 

30 1 1 1 3 

Total 1 3 8 29 34 20 4 1 100 
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RELATIONSHIP OF PREFERRED iIGHT FOR SITTING 
AND BASTING TO MEASuRED ELBOW HEIGHT 

Pieferred 
Height In 
Inches for Measured Elbow Height Total 
Sitting and In Inches No. 
Bast Ing 

37 38 39 40 41 42 43 44 45 

26 1 1 

27 1 2 5 8 10 127 
28 3 3 6 20 15 8 2 1 58 

29 3 1 1 4 1 1 11 

30 1 2 3 

Totals 4 5 15 30 28 12 3 2 100 
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TABLE 7 

RELATIONSHIP OF PREFERRED HEIGHT FOR STANDING 
AND CUTTING WO MEASURED HIP 1-JEIGHT 

Pre forred. 
Height in 
Inches for Measured Hip Height Total 
Standing and in Inches No. 
Cutting 

35 36 37 38 39 40 41 42 43 44 

34 1 1 2 

35 1 2 3 

36 4 1 5 

37 3 2 8 5 3 21 

38 1 3 7 8 9 28 

39 2 4 611 7 1 31 

40 1 3 3 1 8 

41 1 1 

42 1 1 

Totals 3 5 12 21 22 27 8 1 0 1 100 



TABLE 8 

RELATIONSHIP OF PREFERRED BEIGH FOR STANDING 
AND CUTTING TO MEASURED WRIST REIGHT 

Preferred 
Height in 
Inches for Measured Vîrist Height Total 
Standing and in Inches No. 
Cutting 

26 27 28 29 30 31 32 33 34 

34 1 1 2 

35 1 1 1 3 

36 1 1 2 1 5 

37 1 1 10 4 5 21 

38 1 1 7 8 10 1 28 

39 2 8 12 4 5 31 

40 3 3 1 1 8 

41 1 1 

42 1 1 

Totals 3 1 4 1 22 25 31 6 7 100 
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RELATIONSHIP OF PREFERRED HEIGHT FOR STANDING 
AND CUTTING WO LASURED ELBOW REIGHT 

Preferred 
Height in 
Inches for Measured Elbow HeIght Total 
Standing and in Inches No. 
Cutting 

37 38 39 40 41 42 43 44 45 

34 1 1 2 

35 1 1 1 3 

36 1 3 1 5 

37 1 3 6 8 2 1 21 

38 2 2 11 12 1 28 

39 2 7 10 7 3 2 31 

40 1 2 2 3 8 

41 1 1 

42 1 1 

Totals 4 5 15 30 28 12 3 2 1 100 
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imensions of Clothing Laboratory Tables and Chairs 

Variation in Heights of Tables 

The results of this study support the statement of 

Bennett (cited on page 1 ) that the same table cannot be 

used satisfactorily for cutting out garments, and for 

basting, pinning, and hand-hemming. 

Height o Cutting Table 

The most generally useful height for a cutting table 

is 39 inches, judging from the results of this study. 

Almost a third of the girls chose this height, while half 

of them chose only an inch or two less. A single cutting 

table height, therefore, would appear to be satisfactory 

for a high school clothing laboratory, especially when a 

box 3 inches high is provided for the shorter girls. 

Tables and Chairs for Work Done While Seated. 

It was fotind that a table height of 28 inches suited 

the largest per cent of the girls for work done while 

seated on a chair 16 inches high. I.Í, however, the majority 

of girls are to have comfortable working surfaces, it will 

be necessary to have several different table heights for 

sitting and working. Desirable variations in table heights, 

when all laboratory chairs are 16 inches high, are as 

follows: 

If 2 heights--27.5 inches and 28.5 inches. 

If 3 hcights--27 inches, 28 inches, and 29 inches. 
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If 4 heights--27.5 inches, 28.5 inches, 28.5 inches, 

and 29.5 inches. 

If 5 heights--27 inches, 27.5 inches, 28 inches, 

28.5 inches, and 29.5 inches. 

If G heights--27 inches, 27.5 inches, 28 inches, 

28.5 inches, 29 inches, and 29.5 inches. 

The foregoing recmnendations for heights of sewing 

tables are made on the assumption that all chairs in the 

laboratory would be 16 inches high. A frequency distribu- 

tion of under-ee measures (Table lo) showed that when the 

Bennett Standard* for chair height is used (one inch less 

than under-knee height), a 15-inch chair would be preferable 

to a 16-inch, when chairs of only one height are provided. 

If all chairs in the laboratory are 15 inches high, each of 

the foregoing table heights should be reduced by one inch. 

4"In comfortable and hygienic sitting the weight of the 
body is carried mainly from the seat bones (isehial 
tuberosities), upon which the weight is perfectly poised 
without muscular strain when one sits erect. The thick 
pads of muscle under the thighs are also well adapted for 
supplementary support----pressure from the seat ifl this 
area behind the knees (the popliteral area)-----becomes a 
cause of discomfort and restlessness, causing the feet to 
'go to sleep', to become cold and possIbly contributing to 
varicose veins and other permanent injury. The feet should 
rest squarely on the floor and carry the weight of the lower 
legs. There is little if any objection to its (the seat) 
being as much as two or three inches lower than this 
(maximum height which does not cause pressure behind the 
knees) provided there is space to move his (the pupil's) 
feet freely.... The best seat-height for each individual 
would probably be an inch or more lower than the recorded 
measure, varying with the form and slope of the seat." (1) 
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Table 10 shows the desirability of at least three chair 

heights in the laboratory. If three are provided, they 

should be proportioned as nearly as possible as follows: 

14-inch chair--11 per cent 

15-inch chair--55 per cent 

16-Inch chairs--34 per cent 

If four heights are provided, desirable heights and 

the proportion of each would be: 

13.5-inch chairs-- 8 per cent 

14.5-inch chairs--28 per cent 

15.5-inch chairs--48 per cent 

16.5-inch chairs--16 per cent 

The variations in table heights previously listed are 

reconmiended for the situations in which laboratory chairs 

are of uniform height. For the situation In which chairs 

are adjustable in heIght or where their heights aro suited 

to the estimated needs of groups of girls, the foregoing 

recorrnnendatlons for table heights will need to be alterod. 

Table 11 shows the frequency distribution made of 

sewing table heights after the individual choices made by 

girls seated on 16-inch chairs were altered to represent 

choices in the event that each was seated on a chair one 

inch less in height than her under-lmee measure. The 

average altered table height was found to be 27.2 Inches. 

A study of the data in Table 11 shows that desirable 
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variations in sewing table heights for the laboratory which 

provides seating arrangements suited to individual girls 

are identical with the variations recnmende for the lab- 

oratory equipped entirely with 15-inch chairs. 

TABLE 10 

FREQUENCY DISTRIBUTION OF UNDER-KNEE KEIGHTS 

Interval Per Cent 

12.0-12.4 1 

12.5-12.9 0 

13.0-13.4 1 

13.5-13.9 0 

14.0-14.4 3 

14.5-14.9 3 

15.0-15.4 3 

15.5-15.9 25 

16.0-16.4 30 

16.5-16.9 18 

17.0-17.4 12 

17.5-17.9 2 

18.0-18.4 1 

18.5-18.9 1 

Total ioo 
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TABLE 11 

FREQTJENCY DISTRIBUTION OF CHOSEN SEWING-TABLE HEIGHTS 
(AvERAGE OF THE MEASURES FOR SITTING AND BASTING, 
SITTING AND PIfflI1TG, AD SITTING AND HAND-HEiIING) 
ALTERED TO FIT THE SITUATION IN WHICH LABORATORY 

CHAIR HEIGHTS ARE SUITED TO THE NEEDS OF THE 
INDIVIDUAL 

Chosen Sewing 
Table Iieig1ats Per Cent 

22.5 1 

23.0 0 

23.5 1 

24.0 1 

24.5 1 

25.0 1 

25.5 5 

26.0 10 

26.5 23 

27.0 16 

27.5 16 

28.0 12 

28.5 9 

29.0 3 

29.5 1 

Total 100 
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Lthof Apron plus Thickness Top 

In order to prevent discomfort while sitting and work- 

ing at a sewing table it is necessary to consider the 

thickness of the top and the construction below it. In 

Table 12, the 100 cases included in this study are dis- 

tributed with respect to the distance between top of sewing 

table (average of the three chosen measures) and distance 

from top of thigh to floor, when the girl is seated in a 

chair that is one inch lower than her under-knee height. 

To accoinniodate 99 per cent of the girls included in this 
study, construction no wider than 5 inches should be used. 

This limitation will insure a clearance of at least 2 

inches above the thighs in 93 per cent of the cases. 
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TABLE 12 

FREQUENCY DISTRIBUTION OF DISTANCES BETWEEN TOP OF 
SEWING TABLE AI'D TOP OF .LHIGH WEEN TIlE GIRL IS 
SEATED IN A CHAIR THAT IS ONE INCH LESS THAN 

IlER UNDER-KNEE EEIGHT .* 

Interva]. Per Cent 

Inches 

3.5 to 3.9 1 

4.0 to 4.4 0 

4.5 to 4.9 0 

5.0 to 5.4 0 

5.5 to 5.9 1 

6.0 to 6.4 1 

6.5 to 6.9 4 

7.0 to 7.4 12 

7.5 to 7.9 10 

8.0 to 8.4 23 

8.5 to 8.9 16 

9.0 to 9.4 13 

9.5 to 9.9 9 

10.0 to 10.4 6 

10.5 to 10.9 2 

11.0 to 11.4 2 

Total 100 

* 
Individual values were determined as follows: 
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1. Average was obtained of the three table heigits 

for work done while seated. 

2. Height of thighs from floor was obtained by 

adding height of thigh above seat to under-knee 

measure, and subtracting one inch. 

3. Values from (2) were subtracted from (1). 
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Hoc oxmnendatÎo 

node111rx of Ecuipent in C1othinp Laboratories 

Tue results of this study may be used in altering 

tables and chairs in clothing laboratories already equipped. 

In order to niake the tables higher neat wooden blocks may 

be used under the legs; for making them shorter the legs 

may be cut to the desired length, or adjustment may be made 

by raising the height of the chairs and providing foot rests 

for the students. If the aprons on the tables are too wide, 

they can be made narrower. 

Unit Table fora Clothing Laboratory 

The accompanying sketch illustrates a laboratory 

table which supplies the correct heights for both standing 

and sitting activities. The table is intended to accoiio- 

date four students, two on a side. The top is 42 inches 

wide and 72 inches long. The top is intended as a cutting 

surface and is 39 inches high. Dropleaves are provided 

for work done while seated. One is 27 inches high and the 

other is 28 inches. 

Us of Results of This Study 

In using the results of this study consideration should 

be given to the fact that the girls whose physical measures 

were used as the basis for recoiimendations averaged a little 
shorter in stature than the Iowa City group used for com- 

parison. 
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I 

A. Design for clothing laboratory table. For four 
students. 

"1able top 42" x ?2 is intended for work done whIle 
standing. 

4 drop leaves each 20" 34" for work done while seated. 
The top o two trop leavesis 27" from the floor, the 

others 28". 
2 drawers (one on each end) each 4U deep by 350 wide, 

outside measure. 
16 drawers (eight on each end) each 6" deep by 

17 1/2" wide, outside measure. 
B. Floor space required when both drop leaves are In use. 
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APPENDIX 



i. 

1. Naine 

PART I 

DATA SHEET 

4. Glasses _Yos No 

2. Age 5. Date 

3. Type___________________ 6. Time of day____________ 

Activity First Sec. Ave. 

A. JEIGHT 0F 
TABLE 

7. Standing 
and 

cutting 
____ 

8. Sitting 
and 

basting 
_______ 

9. Sitting 
and 

pinning 

10. Sitting 
and 

hand 
henning 

B. EIS TO 
WORK 

11. Eyes to 
work for 
seven 

12. Eyes to 
work for 
eight 

C. BODY IASTJRES * 

13. Eyes to 
work for 
nine 

14. Eyes to 
work for 
ten 

15. Weight________________ 

16. Stature __________ 

17. Shoulder_____________ 

18. Elbow______________ 

19. Wrist 

20. Thimib 

21. Fingertip 

22. Hip_________________ 

23. Sitting ht. __________ 

24. Height thigh over 

seat 

25. Under knee_ 

26. Length thigh 

All measurements taken 
from floor up. 
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PART II 

FREUENCY DISTRIBUTIONS OF PREFERRED HEIGHTS 
AND PHYSICAL MEASURES 

1. Stature 2. Shoulder 

Range Percentage Range Percentage 
of cases of cases 

Inches Per Cent Inches Per Cent 

58* 1 48 2 
59 3 49 3 
60 3 50 9 
61 12 51 14 
62 12 52 26 
63 19 53 15 
64 18 54 16 
65 17 55 10 
66 8 56 3 
67 4 57 2 
68 

Total 100 Total 100 

3. Elbow 4. lWrist 

Range Percentage Range Percentage 
of cases of cases 

Inches Per Cent Inches Per Cent 

37 4 26 3 
38 5 27 1 

39 15 28 4 
40 30 29 1 

41 28 30 22 
42 12 31 25 
43 3 32 31 
44 2 33 6 
45 _2L 34 

Total 100 100 

"58.0 inches and 1e58 than 59.0 inches. Subsequent groups 
are similarly defined. 



5. Thi.mib 

Range Percentage 
of cases 

Inches Per Cent 

iii 

6. Fingertip 

Range Percentage 
of cases 

Inches Per Cent 

24 5 21 1 

25 12 22 2 

26 24 23 18 

27 41 24 32 

28 13 25 32 
29 4 26 10 

30 1 27 4 
28 1 

Total 100 Total 100 

7. Hip 

Range Percentage 
of cases 

Inches Per Cent 

8. Sitting Height 

Range Percentage 
of cases 

Inches Per Cent 

35 3 29 1 

36 5 30 3 
37 12 31 8 
38 21 32 29 
39 22 33 34 
40 27 i4 20 
41 8 35 4 
42 1 36 1 

43 0 
44 _j:. 

Total 100 Total 100 



9. Height Thigh Over Seat 

Raiige Percentage 
of cases 

Inches Per Cent 

10. Under Knee 

Range Percentage 
of cases 

Inches Per Cent 

iv 

2 1 12 1 

3 18 13 i 

4 63 14 6 

5 16 15 28 

6 2 16 48 
1'? 14 
18 2 

Total 100 Total 100 

11. Length Thigh 12. Age 

Range Percentage 
of cases 

Inches Per Cent 

Range Percentage 
of cases 

Ages Per Cent 

18 1 14 14 
19 2 15 23 
20 10 16 24 
21 39 17 21. 

22 35 18 15 
2$ 11 19 2 
24 2 20 0 - 21 

Total 100 Total 100 



13. Eyes for Standing Cutting 

Range Percentage 
of cases 

Inches Per Cent 

12 1 

13 0 

14 4 
15 17 
16 15 
17 20 
18 12 
19 20 
20 8 

21 2 
22 

Total 100 

14. 15. 

Eyes for Sitting Eyes for Sitting 
and Basting and Pinning 

Range Percentage Range Percentage 
of cases of cases 

Inches Per Cent Inches Per Cent 

9 2 9 3 

10 5 10 8 
11 22 11 14 
12 38 12 34 
13 24 13 28 
14 7 14 11 
15 2 15 1 

16 

Total 100 Total 100 

16. 

Eyes for Sitting 
and Heiraning 

Range Percentage 
of cases 

Inches Per Cent 

8 1 

9 3 

10 11 
11 25 
12 37 
13 16 
14 6 

15 

Total 100 



17. Standing and Cutting 

Range Percentage 
of cases 

Inches Per Cent 

34.5 2 

35.0 0 
35.5 3 
36.0 2 

36.5 3 

37.0 13 
37.5 8 
38.0 16 
36.5 12 
39.0 28 
39.5 3 
40.0 6 

40.5 2 
41.0 1 

41.5 0 
42.0 

Tota]. 100 

18. 

SittIng and 
Basting 

Range Percentage 
of cases 

Inches Per Cent 

26.0 1 

26.5 0 
27.0 13 
27.5 14 
28.0 41 
28.5 17 
29.0 10 
29.5 1 

30.0 3 

Total 100 

19. 

Sitting and 
Pinning 

Range Percentage 
of cases 

Inches Por Cent 

26.0 1 

26.5 1 

27.0 17 
27.5 12 
28.0 36 
28.5 24 
29.0 6 
29.5 2 
30.0 1 

Total 100 

vi 

20. 

Sitting and 
Henning 

Range Percentage 
of cases 

Inches Per Cent 

26.5 1 

27.0 17 
27.5 8 
28.0 35 
28.5 24 
29.0 11 
29.5 1 

30.0 2 
30.5 

Total 100 
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PART III 

CHOSEN 1IGHTS AND PHYSICAL 
LOEASURES OF Ii'DIVIDUAL GIRLS 

Stature Shoulder Elbow Wrist Thiznb 

58.80 48.]. 3175 28.7 24.5 
59.25 49.2 37.6 28.7 25.0 
59.50 48.9 3'7.4 28.4 24.9 
59.75 49.1 3'7.3 28.3 24.1 
60.25 49.5 38.0 26.8 26.1 
60.50 50.5 38.8 30.0 25.8 
60.80 50.1 38.7 30.0 25.7 
61.00 50.8 39.0 26.8 25.7 
61.10 51.0 38.0 30.1 24.6 
61.25 51.1 40.2 1.1 27.6 
61.25 50.4 39.5 30.2 26.6 
61.25 50.8 39.1 30.2 25.1 
61.50 50.5 39.0 31.3 27.2 
61.50 51.4 39.4 30.4 25.9 
61.50 50.5 39.5 30.5 26.4 
61.75 50.5 39.0 30.3 25.1 
61.75 52.0 39.5 30.6 26.0 
61.75 51.0 41.2 27.3 25.4 
61.75 52.3 40.4 30.9 26.1 
62.00 51.9 38.9 26.5 24.5 
62.00 50.9 41.0 32.2 27.5 
62.00 51.6 39.4 30.9 26.7 
62.20 51.4 39.0 30.0 25.6 
62.25 51.8 40.0 29.8 25.4 
62.25 52.0 40.0 31.2 27.3 
62.40 51.9 40.1 30.8 27.5 
62.50 51.5 40.3 32.2 27.0 
62.70 52.1 40.5 31.2 26.4 
62.75 52.1 41.5 31.8 27.8 
62.75 52.3 40.3 31.2 26.2 
62.75 52.2 40.6 31.8 27.3 
63.00 52.5 40.3 31.5 27.3 
63.10 51.1 39.3 30.6 25.8 
63.10 52.4 40.8 32.0 27.6 
63.20 52.2 39.5 30.3 25.8 
63.25 52.5 40.4 32.0 27.5 
63.25 52.5 41.4 31.7 27.2 
63.25 52.5 40.4 30.7 26.7 
63.25 53.3 41.0 30.8 27.0 
63.25 52.2 40.0 30.5 26.2 
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Stature Shoulder Elbow ?rist Thumb 

63.50 52.60 40.40 31.8O 27.20 
63.50 51.60 40.00 O.50 26.70 
63.50 52.00 40.80 31.10 26.50 
63.75 52.50 40.60 31.10 26.40 
63.75 52.70 41.50 30.70 27.20 
63.75 52.80 41.60 32.40 27.70 
63.75 53.00 41.50 32.50 27.80 
63.75 52.10 41.00 32.00 27.20 
63.75 52.00 40.60 31.80 27.30 
63.75 53.00 40.40 32.00 27.50 
64.00 51.40 40.10 31.00 26.50 
64.00 52.50 40.30 31.30 27.40 
64.00 52.60 41.00 32.20 28.40 
64.10 52.60 40.50 31.50 26.30 
64.20 54.30 42.00 32.30 27.20 
64.25 53.50 41.20 31.20 26.90 
64.25 53.50 41.30 32.60 27.70 
64.25 52.50 39.20 30.30 26.00 
64.25 53.50 40.60 31.20 27.70 
64.25 52.50 40.10 30.90 27.20 
64.50 51.90 40.50 31.80 27.10 
64.50 54.00 42.40 33.70 26.60 
64.50 54.00 40.80 31.20 27.00 
64.50 53.10 40.80 31.10 26.90 
64.50 53.50 41.50 32.00 27.20 
64.75 53.20 40.50 32.10 28.10 
64.75 53.50 41.20 32.00 28.00 
64.80 54.60 39.40 32.20 27.40 
65.00 53.50 41.50 32.30 28.00 
65.00 54.00 39.60 34.00 27.00 
65.25 53.90 41.50 32.30 28.10 
65.25 54.00 42.50 32.40 27.90 
65.30 54.00 41.10 32.40 27.70 
65.30 54.00 41.80 32.30 28.20 
65.40 53.10 40.10 31.00 26.50 
65.50 54.40 41.30 31.00 26.40 
65.50 53.80 42.50 34.00 29.20 
65.50 54.00 41.30 32.00 27.70 
65.50 55.00 42.00 32.00 28.00 
65.75 55.50 43.50 34.00 26.60 
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tc.ture Shoulder Elbow V!rist Tlmunb 

65.75 54.50 42.00 32.00 27.70 
65.75 54.50 41.50 31.70 27.70 
65.75 55.25 41.50 32.50 28.50 
65.75 53.50 41.30 31.70 27.10 
65.75 54.90 41.50 32.00 27.70 
66.00 55.50 41.20 32.00 28.10 
66.10 55.20 41.80 33.50 28.10 
66.25 54.50 42.60 34.20 29.80 
66.25 55.50 43.20 33.30 29.20 
66.25 55.25 42.20 32.20 27.20 
66.25 56.00 44.00 34.30 30.50 
66.30 54.80 41.60 33.00 26.80 
66.50 54.50 42.30 32.10 27.60 
67.00 56.00 42.80 33.00 28.90 
67.00 55.50 41.60 32.30 27.80 
67.25 55.75 42.30 32.40 27.90 
67.50 56.00 43.30 33.80 28.80 
68.00 55.50 42.00 32.00 26.60 
68.10 57.00 44.30 34.10 28.50 
68.75 57.50 45.00 34.00 29.30 

6385.00 5287.95 4072.30 3142.60 2704.30 



Fingertip Hip Sitting Height Thigh Undei 
Height Over Seat Knee 

22.50 35.50 32.00 4.1 14.2 
23.20 37.40 29.70 4.8 15.4 
23.10 35.00 31.20 4.3 14.3 
21.70 3.?O 31.30 3.4 15.0 
24.30 36.60 32.00 4.4 14.7 
23.90 37.70 30.80 3.9 15.8 
23.10 37.60 31.00 4.0 15.6 
23.00 37.90 32.00 3.7 15.7 
22.60 38.40 30.00 4.7 16.6 
24.40 37.60 32.60 5.4 14.9 
24.70 37.70 33.50 4.4 15.2 
23.00 39.10 31.20 4.8 15.6 
25.10 37.80 32.00 3.2 15.8 
24.00 36.90 33.60 5.7 14.2 
24.00 37.30 32.40 4.1 16.3 
23.40 37.20 32.70 3.8 15.5 
24.20 38.50 31.50 4.5 16.0 
23.60 37.50 32.30 5.3 15.7 
23.90 38.60 32.10 4.3 16.0 
23.00 39.70 31.50 4.7 17.1 
25.20 38.50 33.20 5.7 14.7 
24.60 37.90 32.30 4.6 15.9 
23.30 38.60 32.50 4.3 15.8 
23.80 39.80 30.50 3.8 17.3 
24.70 38.70 32.00 3.7 15.9 
24.30 37.20 33.00 4.0 16.2 
24.90 38.20 34.00 4.4 15.6 
23.80 38.50 33.10 4.1 15.7 
25.60 38.50 32.80 3.4 16.1 
24.70 39.20 31.90 3.8 16.2 
25.50 38.80 33.90 4.7 16.0 
25.00 38.50 33.80 4.2 16.4 
24.20 38.60 33.00 4.6 15.9 
25.70 38.80 33.00 2.6 16.2 
23.30 38.50 31.50 3.7 16.3 
25.50 39.30 33.00 4.3 13.0 
25.20 39.20 33.00 5.2 16.1 
24.60 40.20 32.30 4.3 16.7 
24.40 40.00 33.40 4.4 16.0 
24.00 38.50 33.20 4.0 16.3 
25.00 39.20 33.00 3.7 16.3 
23.80 39.00 32.00 4.0 16.2 
24.70 38.60 32.90 4.3 15.4 
24.40 40.00 32.40 4.0 16.4 
24.00 40.20 32.50 4.2 16.5 



xi 

Fingertip Hip Sitting Height Thigh Under 
Height Over Seat Knee 

25.50 39.eO 33.00 4.60 1.3 
25.80 38.70 33.50 4.10 16.1 
25.50 36.80 34.20 5.10 15.8 
25.10 39.60 34.00 4.20 15.9 
25.00 40.00 32.50 5.00 16.3 
24.50 38.70 33.80 4.90 15.9 
25.00 39.50 33.50 4.90 11 
26.10 38.00 34.00 3.80 16.3 
24.30 36.50 32.90 4.40 15.8 
25.40 40.70 32.00 .58 16.8 
25.00 40.30 32.80 4.40 16.8 
25.20 40.20 32.90 5.20 15.8 
24.00 39.80 32.90 4.60 15.8 
24.50 40.50 32.80 3.70 1.6 
23.50 39.00 32.80 4.00 16.5 
24.80 39.50 34.10 4.20 16.7 
27.50 39.30 34.30 3.90 15.8 
25.10 42.00 32.00 4.50 17.1 
24.10 39.40 33.30 4.90 15.5 
24.60 38.70 33.70 3.70 16.8 
25.60 39.70 33.90 4.40 15.9 
25.20 39.70 34.00 4.30 16.5 
24.90 39.00 34.30 3.80 16.4 
26.10 38.50 35.40 3.40 16.4 
24.50 40.80 32.30 5.10 17.1 
26.00 40.00 34.20 4.40 16.0 
26.30 40.70 33.10 4.70 16.6 
24.80 39.50 32.80 4.60 16.7 
25.70 35.20 35.00 4.50 15.6 
23.50 39.80 34.70 5.50 15.7 
24.10 40.40 33.60 4.20 17.1 
27.10 40.40 34.00 6.40 16.3 
25.30 40.80 33.70 4.30 16.8 
25.70 40.60 33.60 5.30 16.9 
27.20 40.60 33.70 4.30 16.8 
25.70 40.00 34.00 3.40 17.0 
25.20 41.00 33.50 4.00 17.4 
26.00 40.60 34.40 5.00 17.0 
24.60 40.00 33.10 4.80 16.3 
24.80 41.00 33.20 4.40 1.6 
25.50 41.00 33.00 4.90 12.3 
26.50 39.30 34.80 4.50 16.0 
27.20 41.00 34.60 4.40 16.1 
26.50 41.40 34.20 4.20 16.9 
25.00 40.90 35.00 5.40 17.2 



xii 

Fingertip Hip Sitting Height Thigh Under 
Height Over Seat Knee 

28.00 40.70 33.70 4.50 17.8 
24.60 40.60 33.00 4.60 17.4 
25.10 40.80 33.00 4.50 17.2 
26.40 40.00 36.00 4.10 16.3 
25.00 40.80 33.50 5.00 18.2 
25.30 40.80 35.00 4.80 16.1 
26.70 41.00 34.20 4.30 17.5 
23.60 41.10 34.20 6.10 16.5 
25.80 41.90 34.20 5.20 17.0 
26.70 44.60 34.40 5.80 18.6 

2481.60 3924.20 3307.90 439.28 1615.6 



xiii 

Length Age Eyes or Eyes for Eyes for 
Thigh Standing Sitting Sitting 

and and and 
Cutting Basting Pinning 

18.8 16 14.675 9.000 9.750 
21.3 16 15.370 10.750 11.000 
19.3 16 15.250 11.675 12.250 
19.9 14 16.500 11.000 12.000 
21.3 14 15.000 11.375 11.250 
20.4 14 15.250 12.250 10.750 
20.4 18 15.625 11.500 10.000 
20.6 16 17.000 12.675 13.175 
22.3 16 17.500 12.250 10.750 
21.4 17 16.750 12.700 12.620 
20.1 17 20.000 13.675 12.875 
21.4 17 17.125 11.675 12.125 
20.6 14 16.250 9.750 10.375 
21.3 16 14.870 12.500 12.000 
21.1 16 16.500 12.500 11.750 
20.5 16 14.875 10.125 9.675 
22.1 15 15.250 11.250 11.125 
22.0 15 18.875 12.375 12.375 
21.8 17 15.750 11.500 12.375 
21.8 15 16.375 10.375 11.875 
21.7 16 15.900 12.400 12.570 
21.3 15 16.000 12.675 13.175 
21.4 14 19.675 14.250 14.250 
21.4 17 15.750 10.500 9.875 
21.6 16 15.675 12.000 11.875 
21.0 18 17.250 12.625 12.625 
21.5 17 19.675 13.250 13.250 
20.7 18 16.625 11.375 10.500 
21.3 17 15.375 11.675 10.750 
21.4 14 16.370 11.870 11.000 
21.7 15 15.175 12.620 12.620 
20.5 15 18.000 13.000 12.250 
21.3 17 18.000 12.250 12.250 
21.6 17 16.500 12.500 12.750 
20.5 19 15.500 11.125 11.000 
21.6 1. 19.000 13.125 13.250 
22.3 15 16.375 12.125 12.000 
22.1 14 18.500 13.000 12.750 
21.9 16 17.625 12.875 12.750 
21.4 15 17.500 12.000 11.000 
21.2 16 17.875 12.000 12.875 
22.7 14 16.875 12.250 12.250 
20.9 14 15.250 11.500 10.750 
22.4 14 16.500 11.675 11.375 
22.2 15 16.750 12.675 12.500 



XIV 

Length Age Eyes for .yes for Eyes for 
Thigh Standing Sitting Sitting 

and and and 
Cutting Easting Pinning 

22.0 15 14.750 13.000 13.000 
21.3 16 19.750 13.675 1'.500 
22.8 16 17.875 13.750 14.000 
21.9 18 16.375 12.750 13.375 
22.0 15 19.750 13.370 13.500 
21.4 17 17.700 11.870 12.670 
22.0 21 18370 13.250 13.750 
21.0 17 17.500 11.500 13.125 
22.5 16 15.500 11.000 12.250 
23.2 18 20.750 12.500 12.250 
21.7 15 15.450 11.250 11.250 
23.2 16 19.000 12.375 14.750 
23.1 16 17.000 13.750 13.620 
22.1 15 19.500 12.375 12.750 
21.8 17 19.250 13.175 13.250 
22.2 16 15.250 12.750 12.500 
22.1 18 16.000 11.125 12.250 
22.7 15 18.125 11.500 16.620 
21.8 18 19.750 12.125 13.500 
21.7 14 17.000 13.250 13.250 
21.5 14 20.500 13.375 13.375 
22.3 15 17.500 14.375 13.625 
21.8 18 19.750 14.750 14.375 
21.2 18 17.675 13.675 14.675 
22.8 18 16.750 11.250 12.500 
22.6 18 18.750 13.675 13.250 
22.8 15 19.700 12.450 12.750 
22.5 16 17.250 10.500 10.370 
21.9 18 19.000 13.250 12.125 
23.0 17 19.000 13.500 12.750 
22.4 15 17.500 12.675 11.S'75 
23.2 19 19.375 13.125 14.000 
22.8 15 17.000 11.000 13.000 
23.8 17 18.750 13.750 13.175 
22.6 17 18.500 11.500 12.600 
21.7 15 18.500 12.250 13.175 
22.2 17 12.670 12.250 12.620 
21.8 17 20.000 13.370 14.370 
22.3 18 17.250 12.700 12.250 
23.0 15 18.750 12.500 13.670 
22.8 17 19.750 14.250 14.250 
21.8 16 21.300 12.450 12.310 
22.6 16 20.375 14.500 14.625 
22.6 15 17.250 12.750 13.450 
22.9 15 20.500 14.250 14.375 



xv 

Length Age Eyes for Eyes for Eyes for 
Thigh Standing Sitting Sitting 

and and and 
Cutting Basting PinnIng 

22.6 18 19.000 12.675 13.000 
22.4 16 19.875 12.375 11.625 
23.3 17 19.950 12.250 11.875 
22.0 17 20.000 15.500 15.500 
23.4 14 17.250 12.875 13.175 
23.6 14 19.000 13.375 14.500 
22.3 15 20.625 14.000 13.675 
24.7 17 22.500 13.250 13.375 
23.7 16 21.120 13.500 13.750 
24.7 16 19.750 15.250 13.670 

2192.1 1611 1967.570 1247.950 1261.180 



xvi 

Eyes Lor Standing Sitting Sittn sitting 
Hand and and and and 
Heniming Cutting Basting Pinning Hand 

Hentning 

8.000 35.5 28.0 27.0 27.0 
10.500 36.0 28.0 28.0 28.0 
11.250 34.5 27.0 26.5 26.5 
11.750 37.0 28.0 28.0 27.5 
10.675 37.0 28.5 28.0 29.0 
10.500 57.0 27.0 27.0 27.0 
11.375 38.0 22.5 29.0 28.5 
12.950 36.0 27.0 27.0 27.0 
11.250 37.0 27.5 27.5 28.5 
11.620 35.5 28.0 28.0 29.0 
11.750 34.5 28.0 28.0 28.0 
12.125 37.0 28.0 28.0 28.0 
10.750 36.5 28.0 28.5 27.5 
12.370 37.0 28.0 28.5 28.5 
11.500 38.0 27.0 28.0 27.0 
10.000 37.5 28.0 28.5 28.5 
9.750 3'7Q 27.5 27.0 28.0 

12.500 35.5 28.0 28.0 28.0 
10.250 37.5 28.0 27.0 28.0 
10.625 38.5 28.5 28.0 28.5 
12.070 59.0 29.0 28.5 29.0 
13.000 38.0 27.5 27.5 27.5 
13.000 36.5 26.0 26.0 27.0 
10.000 $8.0 27.5 27.5 27.0 
12.675 39.0 27.5 27.0 27.0 
12.000 36.5 28.0 28.0 27.0 
12.750 37.0 2s.0 28.0 28.5 
11.375 38.0 29.5 28.0 28.0 
11.250 38.5 27.5 28.5 28.0 
11.270 38.0 27.5 27.5 28.0 
12.500 40.0 28.5 28.5 28.5 
11.250 37.5 27.0 27.5 28.5 
12.125 37.5 29.0 28.0 29.0 
12.000 37.5 28.0 28.0 28.0 
10.875 39.0 29.0 29.0 28.5 
11.250 39.0 28.0 28.0 27.0 
12.125 37.0 28.5 28.5 28.0 
12.250 37.5 27.0 27.0 27.5 
12.875 38.5 28.5 28.5 28.0 
12.370 38.0 30.0 29.5 28.0 
12.250 39.0 28.5 28.5 28.0 
11.500 38.5 27.5 27.0 27.5 
12.000 39.0 28.0 28.5 28.5 
10.250 39.0 28.5 28.0 29.0 
11.875 3-.0 28.0 28.0 28.5 



xvII 

Eyes for Standing Sitting Sitting Sitting 
Hand and and and and 
Henmiing Cutting Basting Pinning Hand 

Heimning 

12.127 40.0 27.5 27.5 28.0 
13.500 37.0 28.0 26.5 28.0 
13.500 39.0 27.0 27.5 28.0 
12.250 38.0 27.0 27.0 27.5 
12.250 38.0 28.0 28.0 29.0 
12.500 38.0 28.0 28.0 28.5 
14.000 38.5 28.0 27.5 27.0 
12.250 38.0 27.5 27.5 28.0 
11.670 39.0 28.0 27.0 28.0 
11.250 37.5 28.0 28.0 28.0 
11.000 38.5 28.0 28.0 28.5 
12.375 38.0 28.0 28.0 28.0 
13.250 39.5 27.0 29.0 275 
12.500 37.5 28.0 28.0 28.0 
13.250 37.0 27.0 27.0 27.0 
12.000 40.0 28.5 28.5 28.0 
9.875 40.5 28.0 27.0 28.5 

11.375 39.0 28.0 28.0 28.0 
12.750 37.0 28.5 28.5 28.0 
11.750 38.5 28.0 27.0 28.0 
12.500 38.0 28.5 28.0 28.5 
13.750 39.0 27.0 27.5 27.0 
11.250 37.0 28.0 28.5 30.0 
13.250 38.5 28.0 27.0 28.0 
11.675 40.5 29.0 28.5 28.5 
13.000 39.0 28.0 28.0 27.0 
11.670 39.0 28.5 28.5 28.0 
9.750 39.0 27.5 28.5 28.0 

11.000 38.5 30.0 30.0 30.0 
13.375 58.0 28.0 29.0 28.0 
11.875 39.5 28.5 28.0 28.0 
13.750 39.0 28.0 28.0 28.5 
10.500 38.5 28.5 28.0 29.0 
14.250 39.0 28.0 28.0 28.0 
12.600 39.0 28.5 28.5 28.5 
11.675 39.0 29.0 28.0 29.5 
12.000 40.0 28.0 27.5 28.5 
14.000 38.0 27.5 27.0 27.0 
12.370 39.0 27.0 28.0 27.0 
13.125 39.0 27.5 27.0 27.0 
13.620 39.0 27.5 27.5 27.5 
12.250 39.0 30.0 29.5 30.5 
14.375 39.0 29.0 28.5 29.0 
13.375 39.0 28.5 28.5 28.5 
14.250 38.5 28.0 28.5 29.0 



xviii 

Eyes for Standing Sitting Sitting Sitting 
Hand and and and and. 

Hemming Cutting Basting PInning Hand 
Henmiing 

13.75 39.0 28.0 28.0 28.0 
12.625 38.5 28.0 29.0 28.0 
12.125 40.0 29.0 29.0 29.0 
14.500 39.5 29.0 28.5 28.5 
12.875 41.0 28.0 28.0 28.0 
12.500 40.0 28.0 28.0 28.5 
12.675 39.0 29.0 29.0 29.0 
12.750 39.0 28.5 28.5 28.5 
13.250 39.0 29.0 28.5 28.5 
15.250 42.0 27.0 28.0 27.0 

1211.332 3785.5 2804.0 2796.5 2808.5 



xix 

PART IV 

DIRECTIONS FOR TAKING PHYSICAL IVtEASUREMENTS (8) 

HEIGHT, STANDING. All measures were taken with sub- 
ject wearing usual work shoes. The subject was directed 
to stand on the box of the stadiometer with heels, hips, 
and back of head against the bar, top of head level. She 
was urged to stand as tall as possible, while the operator 
pressed the cross-bar dovn hard ti-iree times. The third 
measure was read and recorded. 

SHOULDER HEIGHT. The subject was directed to stand 
naturally, with the weight on both feet, looking straight 
ahead. With the crossbar of the stadiometer, operator 
measured the height of tip of the acromion of the left 
shoulder. For this measure and the four following, the 
operation was repeated. If the second measure was within 
.5 inch from the first, both were recorded and an average 
of the two was used in computation. If the second measure 
was not within .5 inch of the first, the operator continued 
measuring until two measures within .5 inch were secured. 

ELBOW HEIGHT. Subject standing as for shoulder height. 
Operator grasped left elbow of subject lightly and located 
head of radius in dimple of elbow with thumb nail, then 
brought crossbar of stadiometer down on that point. 

WRIST HEIGHT. Subject standing as In measurement of 
shoulder height, arm relaxed, crossbar of stadiometer be- 
tween wrist and bodr. Operator grasped subject's left 
wrist lightly and located distal end of radius (on thimb 
side of wrist) with the thinb nail, then brought crossbar 
or stadlometer down on that point. 

THTJIV HEIGHT. Subject was directed to stand naturally, 
arms rolaxed, as in measurement of wrist height. With the 
crossbar of stadiometer against inside of subject's fingers, 
operator brought crossbar down to tip of thumb of left hand. 

FINGERTIP HEIGHT. Subject standing as for measurement 
of thumb, arm hanging naturally. Operator brought crossbar 
of stadiometer down to tip of longest finger of left hand. 
If fingers wore curled, operator gently straightened them. 
Fingers were not extended rigidly. 



xx 

HIP HEIGHT. This heht wa taken with the stacl.iom- 

eter as in previous measures. Because of the difficulty 
of locating the point on some subjects, the measure is 

more or less an approximate one. The subject was directed 
to put her "finger on the point where the top of the hip 
bone starts to curve down in front", while the operator 
illustrated the procedure on her own person. 

SITTING HEIGHT. Taken with subject sitting on box of 
stadiometer, hips and back of head touching bar, feet flat 
on floor, and against box. Subject was directed to "sit 
up straight but don't push up." It was found that a sub- 
ject could increase her sitting height as much as .3 inches 
by pushing up, due to contracting the muscles on the back 
of the thigh. This was to be avoided as the measure desired 
was that of the bony structure of the trink and head. 

HEIGHT WIDER K1EE. Measured with calipers from the 
board on which the feet rested to the under side of the 
thigh just back of the knee. This measure would be some- 
what greater than the height of the chair seat, the degree 
of difference depending upon the conformation and length 
of the thigh. 

IIGHT OF IHIGH ABOVE SEAT. With the subject seated 
in a chair with wood seat 15.5 inches front to back, 
operator placed the end of the calipers on the chair seat 
at the side of the thigh and brought the crossbar down 
gently on the thigh directly over the front edge of the 
chair. 

LENGTH OF THIGH. Subject seated as in preceding 
measure. End of caliper was placed at a mark on the side 
of chair opposite the inside of the chair back. Operator 
measured horizontally to top of patella (small bone on 
front of knee). 


