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PREFACE.

Tre following tables represent the result
of an attempt to simplify (with special
reference to Indian requirements) the con-
struction of dietaries, the valuation of
foods, and the calculation of food problems
generally.

To solve such problems by the aid of
treatises on dietetics involves much labour
and research. It is as an endeavour to
reduce this that the tables which follow
must be regarded.

As pointed out in the explanation of the
tables, the calculations must be taken as
approximate only. It is therefore essen-
tial to avoid too rigid an adherence to
estimates deduced from them. Despite
this, I trust that the tables may prove of
some use to those engaged in dealing
practically with matters involving the cal-
culation of food problems.

With the tables I republish a memo-
randum on the subject of the probable food






INTRODUCTION.

Or the three parts into which the pre-
sent collection of Food Tables is divided,
Part I. deals with the construction of
Dietaries ; Part II. with the wvaluation of
Food Materials generally, and specially
with the valuation of Indian food grains;
Part III. contains two re-published Memo-
randa on respectively, 1, the Nutritive value
of dietaries required by Natives of India
while at labour, light-labour, and rest;
and 2, the Dynamic value of the task exact-
ed from Native labourers on Famine
Relief Works.

From want of some definite system, such
as Part I. may be regarded as a first
attempt to supply, the construction of a
dietary has hitherto been a matter involv-
ing the expenditure of a considerable
amount of time and labour. My en-
deavour has been to reduce this by
condensing the data required into a series
of tables systematically arranged, so that,
by their aid and attention to a few simple
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rules, any one may in a very few minutes
construct a dietary of any required nutri-
tive value. The system on which the
tables of Part I. are constructed may be
shortly defined as one of replacement, and
may be regarded as a further development
of that’ involved in the Table of Food
Equivalents published by me in 1874. It
will be found sufficiently explained in the
directions given for the employment of
TaBrEs 1 to 4.

In the estimation of the comparative
value of food materials—the subject dealt
with in Part 1I.—a difficulty has always
existed, arising from the fact that no
single food material (milk excepted) is
by itself a perfect food. In other words,
no single food material contains orga-
nic principles of the three classes required
in food (Carbohydrates, Albuminates, and
Fats*) in the proportion in which in a
well constructed dietary they ought to
exist. Hence, asa certain quantity of each
of these three classes of principles must be
contained in the daily food of man, it be-

* See page 18.
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comes a matter of considerable difficulty
to form a true estimate of the nutritive
value of any single food material as con-
sidered by itself. For example, if we for
safety’s sake estimate the value of a food
material from the quantity of those princi-
ples it contains in least proportion rela-
tively to the quantity required in a day’s
food (e.g., a cereal by the quantity of
Albuminates® present), we under-estimate
its value when employed in combination
with other food materials. On the other
hand, if we estimate the value of a food
material by the quantity of those principles
1t contains in greatest proportion relatively
to the amcunt required, we over-estimate
1ts value if employed by itself. No tables,
therefore, for the valuation of food materials
can be looked on as complete unless they
take notice of the value of food materials
when combined together as well as when
uncombined. Tables which deal with the
value of food materials uncombined are to
be found in all works on dietetics. Part 11,
however, contains in addition tables for the
* See page 18.
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estimation of the value of food materials
when combined with one another.

The special portion of Part II. attempts
to show in tabular form the comparative
values of a given weight and the quantity
required per head per diem of various
cereals when unmixed and when mixed
with pulse. The range of feeding power of
equal weights of various cereals and
mixtures of cereals with pulse is so great,
that 1t cannot but constitute a very im-
portant factor in dealing with questions of
Famine reliefin India. The tables referred
to have, therefore, been constructed with
the object of showing at a glance the re-
lative feeding power of the several cereals
and of mixtures of cereals with pulse. -

The two re-published Memoranda form-
ing Part IIL. deal with a question which
has of late been under discussion —viz., the
food requirements of Natives of India while
at labour and at rest. This question, it 1s
obvious, is the basis upon which an Indian
Famine wage must depend. Its definite
settlement is, therefore—even now when
the Famine of 1877 is approaching an end—
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a matter of much importance. In regard
to 1t two main questions may be considered
to present themselves. [Firsi, are the
average food requirements of bodies of in-
dividuals proportionate to their average
weight, as well as to the work they are
called upon to perform ? Second, having
agreed upon the nutritive value of the
dietary required by a body of individuals
under certain conditions as regards work,
&c., and knowing that in India the food
materials of this dietary must be almost
wholly cereals and pulse, are we to base the
calculation of our Famine wage upon the
sum required to purchase a sufficiency of
the least nutritive cereal—wviz., rice—or
“upon the sum required to purchase a suffi-
ciency of such more nutritive food materials
as are available for the supply of the indivi-
duals to be fed ? Without going again into
the discussion of the first of these two
questions, I content myself here by
pointing out that the weight of theory
and experience is unquestionably in favour
of the proposition that food requirements
are proportionate to average weight and
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work. The second question is to the full
as important as the first. A consideration
of the points brought out in TasLEs 14 and
15 of Part II. will show that the difference
between two estimates founded the one on
the sum required to purchase a sufficiency
of the least nutritive cereal, and the other
on the sum required to purchase a suffi-
ciency of such more nutritive food
materials as are available, is even greater
than the difference between two estimates :
the one based on the non-admissibility of
reduction of food in proportion to average
weight and work, the other on the con-
trary supposition. Undoubtedly, accord-
ing to the view we take of the two ques-
tions referred to, our estimate of a Famine
wage will vary, a by no means exaggerated
representation of the variation being2to 1 ;
i.e., according tothe view we take of these
two questions, we may estimate the re-
quired Famine wage at a certain sum or at
half that sum, a difference sufficiently
great to show the necessity for very care-
ful consideration of the matter.*

* The extreme range is 100 to 38, or between 2§ to 1 and
3 tol.
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TABLES FOR CONSTRUCTION AND VALUATION OF
DIETARIES.

The following six tables are intended to facilitate
the construction and valuation of dietaries ; they
may be described as follows :—

1. A Table for the conversion of grains Carbon
into ounces Cereal or Pulse.

2. A Table showing the quantity in ounces
of various food grains required to yield any num-
ber of grains of Nitrogen from 10 to 300.

3. A Table showing the quantity in ounces
of various food materials other than food grains
required to yield any number of grains of Nitrogen
from 10 to 300.

4. A Table showing the number of ounces
Cereal or Pulse equal in Carbon yielding power
to the quantities of food materials shown in
Table 3.

9. A Table showing the number of grains of
Nitrogen in any given number of ounces of food
material from 1 to 9.

6. A Table showing the number of grains of
Carbon in any given number of ounces of food
material from 1t0 9.
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1.

CARBON TABLE showing the number of ounces of Cereal or Pulse required

to yield any given number of Grains of Carbon from 100 to 6,000.

Carbon. G;E; l:r Carbon. G::; l:r Carbon. GE:LI:L?I Carbon. Geﬂ:r

Graina. | Ounces. || Grains. | Ounces, || Grains. | Ounces. || Grains., | Ounces.
100 6 1600 94 3100 183 4600 270
200 1-2 1700 10-0 3200 188 4700 276
300 1'8 1800 106 3300 19-4: 4800 282
400 2:4 1900 11-2 3400 200 4900 288
500 30 2000 11-8 3500 20-6 5000 29-4
600 35 2100 12-4 3600 212 5100 300
700 41 2200 12-9 3700 21'8 2200 306
800 4.7 2300 13-5 3800 22-4 2300 31-2
900 53 2400 14-1 3900 230 5400 318
1000 99 2500 14-7 4000 23'6 2000 324
1100 65 2600 156°3 4100 24-1 5600 330
1200 71 2700 159 4200 24°7 " 5700 336
1300 77 2800 16:5 4300 253 2800 341
1400 82 2900 171 4400 259 2900 347
1500 88 3000 17-7 4500 265 6000 353

4 oz.Fat (Ghee, Oil, &c.) yieldsas much Carbonas 1 oz. Cereal or Pulse.

1 oz. Sugar do. 1 oz. do.
2% oz. Lean Meat do. 1 oz. do.
13 oz. Fat Meat do. 1 oz. do.
1} to 14 oz. Bread do. 1 oz. do.
2 to 2} oz. Figh do. 1 oz. do.
5% oz. Milk do. 1 oz. do.
1 oz. Cheese do. 1 oz. do.
1 oz. Bigcuit do. 1 oz. do.
34 oz. Potatoes do. 1 oz. do.
9} oz. Carrots do. 1 oz. do.
14 English Eggs do. 1 oz. do.
2 Bombay Eggs do. 1 oz. do.
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NITROGEN EQUIVALENTS of Food Grains showing the quantify (un
ounces) of each Food Grain required to yield any given number of Grains
of Nitrogen from 10 to 300.

é ;5; Pulse. |Whan.t--ﬂatmﬂa.l Bajri. | Maize. | Millet. | Jowari. | Barley.| Rice é E;
Grs. | Ounces. Ounces. Ounces. Ounces. Ounces. Ounces. Ounces. Ounces. Ounces, | Gra.
10f 6 11| 12| 15| 18| 16| 1¥| 18| 2 | 10
90| 11| 22| 28| 29| 29| 51| 34| 35 4 | 20
so|l 17| 83| 85| 48| 43| 47| BO| 52 6 30
0| 23| 44| 46| 57| 58| 63| 6% | 70 8 40
50| 28| 54| 68| 71| 72| %8| 84| 87| 10 50
60| 34| 65| 69| 86| 87| 94| 100| 104 | 12 60
70| 89| %6| 81| 100/ 101| 109 | 117 | 121 | 14 70
80| 45| 87| 92| 1144 | 116 | 125 | 134 | 188 | 16 80
90 || 50| 98| 104 | 128 | 130 | 141 | 150 | 155 | 18 90
100 | 56| 109 | 115 | 142 | 144 | 156 | 168 | 173 | 20 | 100
110 | 62| 119 | 127 [ 157 | 169 | 172 | 184 | 190 | 22 |‘ 110
120 | 67| 130 | 138 | 171 | 173 | 188 | 201 | 207 | 24 | 120
130 | 78| 141 | 150 186 | 188 | 203 | 218 | 223 | 26 | 130
140 | 78| 152 | 161 | 200 | 202 | 219 | 235 | 240 28 \ 140
150 || 84| 163 | 173 | 214 | 21% | 235 | 251 | 258 | 30 | 150
160 | 90| 174 | 184 | 229 | 231 | 250 | 268 | 275 | 32 | 160
170 || 95| 185 | 196 ( 243 | 245 | 266 | 285 | 293 | 34 | 170
180 || 101 | 195 | 207 | 257 | 260 | 281 | 302 | 310 | 86 | 180
190 || 106 | 206 | 219 | 271 | 274 | 297 | 318 | 328 | 38 | 190
200 || 1112 | 217 | 230 | 286 | 289 | 31-3| 335 | 345 | 40 | 200
210 | 118 | 228 | 242 | 300 | 303 | 328 | 852 | 363 | 42 | 210
220 || 12:3 | 239 | 253 | 814 | 318 | 344 | 369 | 880 | 44 | 220
230 || 129 | 250 | 265 | 328 | 3832 | 360 | 385 | 397 | 46 | 230
240 || 135 | 260 | 276 | 343 | 847 | 375 | 402 | 414 | 48 I 240
250 || 140 | 271 | 288 | 357 | 361 | 391 | 419 | 432 | 50 | 250
260 || 146 | 282 | 299 | 371 | 375 | 406 | 436 | 449 | 52 | 260
270 || 151 | 293 | 3111 | 386 | 390 | 422 | 452 | 466 | 54 | 270
280 || 157 | 304 | 322 | 400 | 404 | 438 | 469 | 483 | 56 .| 280
290 || 16:3 | 31'56 | 334 | 415 | 419 | 454 | 486 | 500 | 58 | 290
300 || 168 | 326 | 345 | 429 | 433 | 469 | 503 | 517 | 60 | 300
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NITROGEN EQUIVALENTS of Food Materials other than Food
to yield any given mumber of

S erthout Bona. Fish. Eggs.*
Nitrogen. | prom To From To From | To Ak,
Lean M. | Fat M. | Mackerel. Eel & Sole.| (English). (Bombay).

Grains. || Ounces. | Ounces. | Ounces. | Ounces. No. No. Ounces.
10 i 1] ‘6 1-2 ‘6 ‘9 37
20 14 i 1-2 2:3 13 18 73
30 21 32 1'8 3'5 19 A 110
40 2:8 4-2 25 46 2:5 36 146
50 35 52 31 57 31 45 182
60 4-2 63 8y 69 37 54 219
70 49 73 4-3 80 44 | 63 255
80 56 84 49 91 B0 | Y2 29-1
90 63 94 55 103 56 81 328
100 70 104 61 114 68 | .90 36-4
110 77 115 67 126 68 | 99 400
120 85 125 73 137 7:6 108 437
130 9-2 13'6 79 149 80 11-7 473
140 99 146 86 16:0 87 126 510
150 106 156 92 1 93 135 546
160 11'8 167 98 183 99 14-4 582
170 12:0 178 10-4 194 106 153 619
180 12-7 189 110 206 11-2 16-1 655
190 13-4, 199 116 217 118 17:0 69-1
200 | 141 21-1 122 229 12-4 179 728
210 | 148 | 221 [ 128 | 241 | 130 | 189 | 764
220 || 154 231 13-4 252 136 198 800
230 | 161 24-1 14:0 263 14-3 207 837
240 (| 170 | 251 | 146 | 274 | 150 | 216 [ 874
250 || 17§ 261 15:2 28°6 156 225 91-0

260 | 184 | 272 | 158 | 298 162 | 234 | o946
o0 || 191 9282 165 309 168 | 243 983
280 198 | 292 | 172 | 820 | 174 | 252 | 1020
290 205 | 802 | 178 | 831 180 | 261 | 1056
300 212 | 312 | 184 | 342 | 186 270 | 1092

“* Bggs by number ; all other materialsby weight,
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Grains showing the quantity in ounces of each Food Material required
Grains of Nitrogen from 10 to 300.

Wheaten Bread. Vegetables.
Cheese. | Biscuit. | prom To From To | Nitrogen .
(Bombay.) [Euglishl._ Potatoes. | Carrots. :

Ounces. Ounces. - Ounces. Ounces. Ounces. Cunces. lj Grains,
-4 5] 1-2 18 10 25 10
-9 ‘9 24 36 20 50 20

1-3 1-4 36 54 30 75 30
17 18 4-8 72 40 100 40
22 22 59 90 50 125 50
2-6 27 il | 10-8 60 150 60
30 31 83 12-6 70 175 70
35 36 95 144, 80 200 80
39 4-0 10-7 162 90 225 a0
4-4 4-4 119 180 100 250 100
48 49 | 130 198 110 275 110
52 53 14-2 216 120 300 120
57 57 154 234 130 325 130
61 62 16-6 252 140 350 140
65 66 178 27-0 150 375 150
70 71 19:0 28'8 160 400 160
T4 75 20-2 306 170 425 170
78 80 214 324 180 450 180
83 84 225 34-2 190 475 190
87 88 287 360 200 500 200
92 9-3 248 37-8 210 525 210
96 98 260 396 220 550 220
100 10-2 22 41-4 230 575 230
10-4 106 284, 43-2 240 600 240
10-9 11-0 296 450 250 625 250
11-4 114 30-8 468 260 650 260
11-8 11-9 320 486 270 675 270
12-2 12-4 332 50-4 280 700 280
12:6 12:8 34-4 52-2 290 725 290
13-0 13-2 356 54:0 300 750 || 300
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CARBON REPLACEMENT TABLE for Food Materials other than
as much Carbon as the quantities of Food

. = e e

Melieiy | wm Eggs.
Nitrogen. || Prom To From To Fram To Milk.
Lean M | Fat M. | Mackerel. Eel & Sole. (English). (Bombagy).

Grains. || Ounces. | Ounces. | Ounces. | Ounces. | Qunces. | Ounces. | Ounces.
10 | '3 7 3 6 5 5 7
20 ‘5 1-2 6 11 10 10 13
30 ‘8 19 ‘9 LT 1-4 15 20
40 11 2-4 1-2 2-2 1-9 20 27
50 13 30 14 27 2:3 25 33
60 16 37 1% 33 | 28 3-0 40
%0 19 42 2:0 3-8 32 35 46
80 2-1 49 23 43 37 40 53
90 2-4 55 26 49 4:2 45 60

100 2y | s0~] o8 54 47 50 66
110 2-9 6-7 31 60 52 55 78
120 3-2 7-2 3-4 65 56 6:0 80
130 34 79 37 71 6-1 65 86
140 37 85 4:0 76 66 70 9-3
150 40 9-0 42 81 70 75 10-0
160 42 97 45 86 75 80 10:6
170 45 10-3 48 9-2 80 85 11-2
180 48 11-0 51 98 85 9:0 119
190 50 115 54 10-3 9:0 95 12:6
00 || &3 12-2 5 10-8 9-4 10-0 132
210 55 128 | 60 113 99 | 105 | 138
220 58 134 62 11-9 10-4 110 14:5
230 61 140 65 124 10-8 115 15-2
240 63 14:5 68 130 113 120 158
250 66 15°1 71 135 118 12'5 16:5
260 69 157 T4 14:0 12-2 13-0 17-2
270 P | 163 77 145 126 135 17-8
280 74 16:9 80 150 181 140 185
290 il 175 83 155 13'6 145 19-2
300 (| 792 | 180 86 | 161 141 150 | 198
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Grain showing the quantity in ounces of Cereal or Pulse containing
Material shown in the same position in Table 3.

Wheaten Bread. Vegetables.
Cheese. | Biscuit. From To Poom To Nitrogen.
(Bombay). | (English). | Potatoes. | Carrots.

Ounces. Ounces. Duneces. Ounces. Ounces. Ounces. |J Grains,
-4 6 10 13 29 2-7 10
‘8 10 2-0 25 58 53 20
12 156 30 38 87 80 30
16 2:0 40 51 116 106 40

2-1 25 49 63 14-4 13-3 50
25 2:9 59 76 17-3 16-0 60
2:9 34 69 88 202 18'5 70
33 3'8 7-8 10-1 23-1 21-2 80
37 43 88 114 260 24-0 90
42 48 9-8 12-6 288 265 100
46 53 107 13'9 317 29-1 110
50 57 11-7 151 346 318 120
54 62 127 16-4: 876 34-4 130
58 67 13-7 i Ll 404 370 140
63 o} 14-7 189 433 398 150
67 75 15-7 202 461 424, 160
71 80 e 214 490 450 170
75 85 17 22-7 519 477 180
79 90 186 24-0 51-8 a0'3 190
83 95 195 262 577 530 || 200
87 99 204 265 605 556 210
9-1 104 214 277 634 583 220
95 10'8 22-4 290 663 601 230
10-0 113 23-4, 30-3 69-2 635 240
104 117 24-4 315 721 662 250
108 12:2 254 32'8 74:0 688 260
11-2 12-7 264 340 778 715 240
11-6 13-2 274 353 807 741 280
120 13-7 284 366 836 76°8 290
124 142 294 378 865 795 300
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amount in Grains of Nitrogen in any given nwmber of ounces

from 1 to 9.

GRAINS.

b3-58 71-44 89:30 | 10716 | 12502 | 14288 | 16074 | Pulse.
27-66 36-88 46-10 5532 6454 7376 82-98 || Wheat.
2610 | 3480 43-50 52-20 6090 69-60 78-30 ||Oatmeal.
21:00 2800 3500 42-00 49-00 5600 63-00 || Bajri.
20°79 2772 34:65 41-58 4851 5544 | 62-37 || Maize.
19-20 2560 32:00 3840 44-80 51-20 5760 || Millet.
17-91 23-88 2985 85'82 41-79 4776 | 5373 || Jowari.
1743 23-24 2905 34-86 4067 4648 52:29 || Barley.
15-21 2028 2535 30-42 3549 4056 | 4563 || Rice.
42-66 5688 71:10 8532 | 9944 | 11376 | 127-98 || Meat.
2880 | 3840 4800 57-60 67:20 76:80 86:40 || Meat.
2532 | 38376 42-20 5064 59:08 67-52 7596 || Bread.
16'65 22-20 2775 3330 38-85 44-40 49-95 || Bread.
49-20 6560 82:00 98:40 | 114:80 | 131-20 | 14760 || Fish.
2625 3500 4375 6250 | 6125 7000 7875 || Fish.
825 | 1100 | 1375 | 1650 | 1925 | 2200 | 2475 || Milk.
69:00 92:00 | 11500 | 13800 | 16100 | 184:00 | 207-00 || Cheese.
300 400 500 6-00 7-00 800 900 || Potatoes
1-20 1-60 200 2:40 2-80 3:20 3:60 || Carrots.
4842 | 6456 | 8070 | 9684 | 11298 | 12912 | 14526 || Egas.
33-48 4464 55'80 66-96 78:12 89-28 | 10044 || Eggs.
68-10 90-80 | 11350 | 136:20 | 15890 | 18160 | 204:30 || Biscnit.
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Explanation of the method of using the foregoing

Tables in the Construction and Valuation
of Dietaries,

TasLe 1.—This table shows approximately the
number of ounces cereal or pulse required to
yield any given number of grains of Carbon
from 100 to 6,000. At the foot of the table is a
statement showing approximately the number of
ounces of various food materials other than food
grains, equal in Carbon yielding power to one
ounce of cereal or pulse.

In constructing a dietary by the aid of these
tables, the first step is to convert by Tasue 1 the
number of grains of Carbon the dietary is to
contain into ounces of cereal or pulse, and from
the quantity thus obtained to deduct one ounce
for each half ounce of fat, and one ounce for

each ounce of sugar we intend to insert into
the dietary. Thus suppose a dietary is to con-
tain 4,000 grains of Carbon, opposite 4,000 in
the table stands 23'5 ounces, and suppose that 1t
is intended to give in the dietary one ounce of
fat and one-fifth of an ounce of sugar, 2'2 must be

deducted, reducing the total to 21'3 ounces.

TasLe 2 shows the quantity in ounces of
various food grains yielding any given number of
grains of Nitrogen from 10 to 300. The figures
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n the first and last columns of this table represent
grains of Nitrogen, the figures in the remaining
columns quantities in ounces of the food grains
heading the columns,required to yield the quan-
tities of Nitrogen shown in the same horizontal
line in the first and last columns.

Unless a dietary is to contain one or more of
the food materials mentioned in the next two
tables, all that remains to be done, after employ-
ing Tasre 1 in the manner just described, is
to search the columns of TaBLE 2 for two or more
quantities which will together make up the total
number of ounces found by Tasre 1, and at the
same time yield the amount of Nitrogen required.

Thus, suppose a dietary 1is to contain 4,200
grains of Carbon and 200 grains of Nitrogen,and
suppose, also, that one ounce of fat (ghee, oil, or
butter) is to be given,—by TasLe 1 it is found
that 24:7 — 2:0 (for the added fat) is the number
of ounces of cereal and pulse required; and by
Tasre 2 that this total of 22'7 ounces will con-
tain 200 grains of Nitrogen if made up of—

1. Rice 16 oz., Pulse 6'7 ounces.

2. Pulse 56 oz., Jowar1 17°1 oz.

3. Pulse 3'9 oz., Bajn 188 oz.

4. Pulse 8'4 0z., Wheat 10'9 oz., Rice 84 oz.

5. Pulse 4'5 oz., Bajri 14°2 oz., Rice 4°0 oz,
&e. &e.

In constructing a dietary by the aid of these
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two tables, the following precautions should be
observed :—

1. When two or more numbers of ounces
taken from TaBLE 2 yield the required amount of
Nitrogen, but fall short of the total number of
ounces of cereal and pulse shown by TasLe 1 to
be required for the Carbon, the total number of
ounces required by TapLe 1 may be made up by
increasing the quantity of any of the food grains
employed. Least disturbance of the strength of
the dietary is however obtained by taking. those
quantities which contain the required Nitrogen
and at the same time are nearest below the total
ounces required for the Carbon, and increasing the
quantity of the least Nitrogenous grain®* suffi-
ciently tomake up the total ounces required.

2. A certain quantity of fat should be added
to any dietary which is to be composed of cereals
and pulse. About half an ounce of fat (ghee,
oil, or butter) per 100 grains of Nitrogen is a
suitable quantity, a certain amount of common
. salt should also be added, and it i1s advisable to
add a small amount of condiments.

3. The quantity of pulse should be kept
within reasonable limits, say under 4 to 5 ounces,
hence of the examples just given, Nos. 3, 4, and
5, are to be preferred to Nos. 1 and 2.

# Farthest to the right in TaABLE 2.
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TasLes 3 and 4 are to be employed when a
dietary 1s to contain one or more of the food
materials mentioned therein.

TasrLe 3 corresponds to TaBre 2 ; it contains
in its first and last columns figures representing
quantities (in grains of Nitrogen). In the re-
maining columns are quantities (in ounces) of
various food materials, other than cereals or pulse
yielding the number of grains of Nitrogen shown
in the same horizontal line in the first and last
columups of the table.

TaBLE 4 1s rendered necessary by the fact
that the food materials, to which i1t and TasLE 3
refer, contain amounts of Carbon per ounce differ-
ing from the amounts contained in cereals and
pulse. It shows the number of ounces of cereal
and pulse equal in Carbon yielding power to the
quantities of different food materials occupying
the same relative position in the columns of
TasLe 3. Hence by TaBLe 3 we can ascertain
the amount of certain food materials required to
yield a given number of grains of Nitrogen, and
by TasLe 4 the number of ounces of cereal or
pulse corresponding in Carbon yielding power
thereto ; for example, by TasLe 3 we find that 84
ounces of fat meat is the quantity standing
opposite 80 grains of Nitrogen in the fat meat
column, and that therefore 84 ounces of fat meat
contain 80 grains of Nitrogen. In TaBLE 4 oc-
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cupying the same relative position is the number
4-9,signifying that 84 ounces of fat meat, yielding
80 grains of Nitrogeun, contain only as much
Carbon as 4°9 ounces of cereal or pulse.

Hence when a dietary is to consist of the food
materials mentivoned in TABLEs 3 and 4, or to con-
tain such food materials in addition to cereals or
pulse, the steps of construction become as follows :

1. Convert as before the quantity of Carbon
required into ounces cereal and pulse by TasiE 1,
and as before deduct 1 ounce for each half ounce
of fat and one ounce for each ounce of sugar it is
proposed to insert into the dietary.

2. Search the columns of TasLEs 2 and 4 for
two or more quantities which wiil together make
up the total number of ounces ascertained from
TasLE 1 as required for the Carbon, and at the
same time yield the required amount of Nitrogen.

3. Replace the figures obtained from TasLE 4
by those occupying the same relative position ia
TABLE 3.

Ezxample.—Construction of a dietary contain-
ing, say, 4,600 grains of Carbon and 240 grains of
Nitrogen—half an ounce of fat and three-tenths
of an ounce of sugar to be given,

1. By Tasre 1.—4,600 equals 270 ounces,
deduct (for added fat and sugar) 1-3 0z. =257 oz.

2. By Tasues 2 and 4.—25'7 oz. with 240
grains of Nitrogen may be made up in several
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ways, e.g.: Suppose we take from TasrLe 2
Rice 8 o0z.=40 grains Nitrogen, we have
257 —8:0=17"7 oz. with 240 — 40=200 grains
of Nitrogen to be made up from TaBrLE 4.

3. Referring to TasLe 4 it is found that
177 oz. with 200 grains of Nitrogen may be made
up by taking

10 grains Nitrogen from Potatoes......... = 2'9 oz.
50 -2 from English Bread. = 63 ,,
140 s from Fat Meat ...... = 85 ,,
200 grains Nitrogen = cereal and pulse,
or its equivalent in Carbon yielding
Al D M il el R 1 T

4. Replacing the figures derived from TasLE 4
by those occupying corresponding positions in
TaBLE 3,1t 1s found that 10 oz. potatoes, 9 oz,
English bread, and 14'6 oz fat meat are the
quantities required, hence our dietary containing
4,600 grains of Carbon and 240 grains of
Nitrogen becomes in ounces

Rice Sia B
Potatoes ... e 20
English Bread s oy AL
Fat Meat ... et o 1476
Fat rid S T
Sugar g ipir e iEh

With certain modifications the same pre-
cautions should be adopted in constructing die-

taries with the aid of TAerLes 3 and 4 as were
directed to he observed when constructing die-
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taries from the figures given in TaBLes 1 and 2 ;
these modifications are :—

1. That the quantity of certain food materials
other than pulse, cheese for example, must, as in
the case of pulse, be kept within reasonable limits.

2. That in the addition of fat we must be
influenced by the amount of fat already existing
in the food materials employed, it of course being
unadvisable to add fat to a dietary when the
food materials of which the dietary 1s com-
posed contain already a sufficient quantity of fat.

As a guide on this point we may take it as a
general rule that the quantity of fat in a dietary
should not greatly exceed ‘7 oz. for every
100 grains of Nitrogen or fall short of -5 oz. per
100 grains of Nitrogen the dietary contains. The
following table shows approximately the quantity
in ounces of fat contained per 100 grains
of Nitrogen in different food materials. From
this table it may be readily ascertained when the
quantity of fat in a dietary is or is not within the
required limits. It is of course understood that
when the quantity of fat present in a dietary
is below '5 oz. per 100 grains of Nitrogen, more
fat must be added, and when on the other hand
it is much above '7 oz. per 100 grains of Nitrrgen,
fat or a food material containing it must be
withdrawn and be replaced by a food material
containing less fat.
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Quneces of Fat per 100 grains Nitrogen in various
Food Materials.

Cereals and Pulse about .., R L
Lean Meat I Sl I
Fat Meat o i e 200
Fish from ne TG teart G
To (Eel) TRy u iy A L
Cheese o s aen LOY
Eggs o o RN -
Bigcuit E |-
Milk el 1A
Bread i 1710

Examining, for example, by the aid of this table
the dietary we have just constructed, we find
that as fat meat contains 2 oz. of fat for every
100 grains of Nitrogen, the amount of fat present
in 146 oz. of fat meat (the quantity which
yields 140 grains of Nitrogen) is 2'8 oz. The
total quantity of fat required in a dietary con-
taining 240 grains of Nitrogen, is 240 X -7 or
168 oz. Hence, as the fat meat contained in the
dietary in itself provides more than this amount
of fat, no additional fat i1s required, and the
dietary in question would be improved by the
withdrawal of the 4 oz. of added fat, and its re-
placement by an equivalent quantity (twice its

weight, or 1 0z.) of any cereal.

This limit for the fat—wiz., 5 to 7 oz. per 100 grains of
Nitrogen, is founded on the following considerations :

The organic (i.e., the non-mineral) principles contained in
foods belong. to one of the three following classes, all of
which onght to be represented in certain proportions in any
well constructed dietary :
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1. Principles which, like albumen, contain Nitrogen as
well as Carbon called albnminates.

2. Principles which contain Carbon but no Nitrogen, and
which are oily in character, called fats.

3. Principles which, like the fats, contain Carbon but no
Nitrogen, but which are not oily in character, gtar{:h and
sugars for example, called carbohydrates.

In any well construected dietary the proportion of fat
ounght not to be much below one-third of the quantity ofal-
buminates present, or greatly above one.half of the quantity
of albuminates.

When the quantity of fat in a dietary equals *5 oz. per
100 grains of Nitrogen, the guantity of fat present is about
one-third of that of the albuminates ; when, on the other hand,
it amounts to *7 oz. per 100 grains of Nitrogen, the guantity
of fat present is about one-half of that of the albuminates.

When the amount of fat contained in a dietary is near the
limits above laid down, and when at the same time the quan-
tity of Carbon present is not below 16 times the amount of
Nitrogen contained in the dietary, the quantity of carbo-
hydrates present is sufficient.

The following table shows the proportion the
fats, albuminates, and carbohydrates bear to
one another in dietaries in which the amount of
fat present is *7 oz. per 100 grains of Nitrogen,
and in which the proportion of Carbon to Nitro-
gen is 16 to 1,0or 18 to 1, or 20 to 1 :—

Carbon. Nitrogen. Fat. Albuminates. | Carbohydrates.
16 L 1 2 737
18 1 1 2 881
20 1 Yoy | 2 10°26

As suggesting the amount of Nitrogen and
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Carbon, the daily diet of male adults of average
weight should contain under different conditions
as regards work, 1t may be stated—

1. On the authority of Parkes, Letheby, and
others, that a male European adult of average
weight (150 lbs.) requires when at rest from 190
to 210 grains of Nitrogen and from 4,000 to
4,200 grains of Carbon per diem.

2. On the authority of Moleschott, Parkes,
Pavy, and others, that the same individuals at
moderate work require 290 to 315 grains of
Nitrogen and about 4,500 to 5,500 grains of
Carbon per diem. The diet of English convicts
at hard labour contains Nitrogen 281 grains,
carbon 5,140 grains.

3. On the authority of Playfair and others,
that the same individuals engaged in very labo-
rious work require about 350 to 390 grains of
Nitrogen and 5,500 to 6,500 grains of Carbon

per diem.

It will be observed that these quantities equal
per 1b. of body weight per diem. .

1. Forrest,14 to 14 grains of Nitrogen with
262 to 28 grains of Carbon, equal to about 20
times as much Carbon as Nitrogen.

2. For moderate work, about 2 grains of
Nitrogen with 30 to 36 grains of Carbon, equal to
about 16 to 18 times as much Carbon as Nitrogen.
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3. For very laborious work, 24 to 24 grains of
Nitrogen with 36 to 44 grains of Carbon, equal
to about 16 times as much Carbon as Nitrogen.

And in regard to what constitutesmoderate work
and very laborious work, it may be stated, on the
authority of Dr. Parkes, that 500 foot tons is an
extremely hard day’s work, and 300 foot tons an
average day’s work for a healthy strong adult
(European), from which it may be inferred that
moderate work is something less than 2 foot tons
per 1b. of body weight per diem, and very labo-
rious work about 3 foot tons per lb. of body
weight per diem.

TasrLes 5 and 6 are intended to facilitate the
valuation of dietaries, saving the necessity for
maultiplication. Thus Tasre 5 shows the quantity
in graing of Nitrogen in any given number of
ounces of a food material from 1 to 9, and of
course by moving the decimal point to the
right, the quantity of Nitrogen in any larger
number of ounces may readily be calculated. For
example, let it be required to find the amount of
Nitrogen in, say, 24 ounces jowari: under 2 op-
posite jowari is the number 11-94, this of course is
equal to 1194 grains Nitrogen in 20 ounces
jowari : under 4 in the same line is 23'88, hence

in 24 oz. jowari
119-4
2388

143°28 grains Nitrogen.






PART L

TABLES FOR VALUATION OF FOOD MATERIALS.—
SPECIAL TABLES FOR VALUATION OF
CEREALS AND PULSE.

TasLes 7, 8,9,and 10 are intended to show
approximately the relative value of various food
materials and mixtures of food materials as
sources of Carbon and Nitrogen. Forsake of
convenience in these tables the values are ex-
pressed in what may be called Nitrogen and
Carbon equivalents ; one equivalent of Nitrogen
being taken as equal to 100 grains of Nitrogen,
and one equivalent of Carbon to 1,800 grains of
carbon—thus

TaBLE 7 shows the weight (inlbs. and fractions
of a lb. and in ounces and fractions of an ounce)
of each food material required to yield, respec-
tively, 1 equivalent of Nitrogen (100 grains) and
1 equivalent of Carbon (1,800 grains).

TasLE 8 has three columns of figures : the first
column shows the number of Nitrogen equivalents
(100 grains of Nitrogen each) contained in 100 Ibs.
of each food material. The second column the
number of Carbon equivalents (1,800 grains of
Carbon each) contained in 100 lbs. of each food
material, The third column shows the number
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by which the Carbon equivalents in 100 lbs. of
each food material fall short of or exceed the
Nitrogen equivalents in 100 lbs. of the same food
material.

TaBLE 8, 1t will be observed, divides food mate-
rials into two classes: 1, a class where the number
of Nitrogen equivalents in any given weight of
food material exceed in number the Carbon equiva-
lents ; and 2, a class where the Carbon equivalents
in any given weight of food material exceed in
number the Nitrogen equivalents ; for sake of dis-
tinction, class 1 may be called Nitrogenous foods,
and class 2, Carbonaceous foods.

TaBLe 9 shows the proportion in which any
given Carbonaceous food must be mixed with
any given Nitrogenous food, in order that the
mixture shall contain an equal number of Nitro-
gen and Carbon equivalents, i.e., Nitrogen to
Carbon in the proportion of 1 to 18. The pro-
portion is shown in percentages of Carbonaceous
foods required ; for example, in this table opposite
jowari in the pulse column will be found the
number 708 signifying that when jowari and
pulse are mixed together in the proportion of
70'8 lbs. of jowari to 29-2 lbs. of pulse, the mix-
ture contains Nitrogen and Carbon in the
proportion of 1 to 18.

Tasre 10 gives approximately the values of the
various mixtures shown in TasLe 7, The values



25

are expressed in equivalents of Nitrogen and
Carbon per 100 lbs. of the mixture. For ex-
ample, opposite each cereal in the pulse column of
this table is the number 151, signifying that 151
times 100 grains of Nitrogen with 18 times as
much Carbon 1s contained in 100 lbs. of cereal and
pulse mixed 1n the proportions shown in TasrLe 9.

These four tables therefore show—

TasLe 7.—What weight of each food material
is required for 100 grains of Nitrogen or 1,800
grains of Carbon.

TaBLe 8.—How many times 100 lbs. of each
food material contains 100 grains of Nitrogen or
1,800 grains of Carbon.

TasrLe 9.—The proportion in which any two
food materials must be mixed, so that just 18
times as much Carbon as Nitrogen may be con-
tained in the mixture.

TABLE 10.—The number of times 100 grains
of Nitrogen with 18 times as much Carbon is
contained in 100 lbs. of two food materials mixed
in the proportion shown in TaABLE 9.
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A L5 B dha-EER o BN O e

NITROGEN and CARBON EQUIVALENTS of Food Materials compared for
Nitrogen 100 grains, Carbon 1800 grains.

T

Nitrogen Equiva- Caﬁmn Equiva-
lentd. lents.
fa [Aa.|l288 |85
2 E| aS ¥ | a2 2 wm e 3
| it BaE]| a5
w8 PisEs .88 | 88
Ibs. 0E. 0. Ibs.
Cheese.., ah i |- AR 44 ] il i ‘6937
Biscuit 5 2750 4:4 98 ‘6143
Pulse ... i 3500 56 106 ‘66175
Mackerel iy 5 -3812 61 22-5 1-4062
Lean Meat uncooked without bone .| 4725 7:0 281 17578
Wheaten Bread (Bombay) 7437 | 119 129 "8035
Fat Meat uncooked without bono ... ‘6500 104 18-3 1:1440
Eel and Sole 7125 114 225 1-4063
Eggs* (by weight) 7750 | 124 280 | 17500
Ml . A v 2-2750 364 585 3-6525
Wheat... e 6812 109 106 ‘66175
Oatmeal 5 7187 | 116 10-6 ‘66175
Bajri (Penicillaria Spicata) ‘8750 | 14°2 106 66175
Maize ... 9000 |  14-4 10°6 ‘66175
Millet (Panicum Miliaceam) 9750 15'6 106 66175
Jowari (Sorghum Vulzare) 10500 | 168 106 66175
Barley... i s 1:0812 17-3 106 ‘66175
Rice 1-2500 200 106 ‘66175
Wheaten Bread (English) 11250 | 180 151 9454
Carrots 115625 2500 1000 6-2500
Potatoes i 6:250 1000 367 2-2937
Suogar ... o 96 ‘6025
Fat® ... o2 3230

* English Eggs a_b::-ut- iu}z_. each or 8 to 11b, ; Bombay Eggs about 1} oz, each or

12to 1 1b,
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Traeas T Bl - IN OR18.,

EQUIVALENTS of CARBON and NITROGEN in 100 1bs. Food Materials.
1 Equivalent Ntrogen = 100 grains, 1 Equivalent Carbon = 1800 grains.

Nitrogen | Carbon | Excessor

Equiva- | Equiva- |deficiency

lents in | lents in |of Carbon

100 lbs. | 100 lbs. | Equivts.
Cheese i . i .| 386800 14400 —224-00
Biscuit T | 863:20 16266 | —200-54
Pnlse .| 28576 1561-11 —134-65
Mackerel ... |  262-40 71-111 | —191-29
Lean Meat uncooked without bone  ...| 22752 56:89 | —170-63
Wheaten Bread (Bombay) ... o] 135-04 124-44 | — 1060
Fat Meat nuncooked without bone .| 153:60 8738 | — 6622
Eel and Sole wr| 14000 7111 | — 6889
Eggs* (by weight) ... we| 129-12 6720 | — 7192
Milk 44-00 2738 | — 1662
Wheat e .| 147-52 151-11 + 359
QOatmeal .., ok .| 139:20 151-11 + 11:81
Bajri (Penicillaria Spicata) ... ve|  112-00 15111 + 39'11
Maize o o] 110788 151-11 + 4023
Millet (Panicum Miliacenm) ... |  102-40 15111 + 4871
Jowari (Sorghum Vulgare) .., vl 9552 151-11 + 5559
Barley 92-96 15111 + 58'15
Rice 81:12 161-11 + 69-99
Wheaten Bread (English) ... .| 8880 10578 + 1698
Carrots A 640 1600 + 960
Potatoes ... . .| 16:00 4355 | + 27-25
Sugar 166-22 +166:22
Fat 30720 +307-20

* English Egges about 2 oz, each or 8 to 1 Ib. ; Bombay Eggs about 1% oz, each or
12t01 b,
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From the ficures given in these four tables we
may—subject to certain conditions—deduce the
feeding power of any food material or mixture of
food materials included in the tables. These con-
ditions are, so to speak, a consequence of the need
there exists for observing the precautions laid
down at pages 13 and 17,and may in general
terms be stated as follows :—

1. That from considerations connected with
digestibility, &c., the quantity of certain food
materials given per head must be kept within
certain limits ; for example, in the case of pulse
the quantity given should be kept below 4 to
5 oz. per head per diem.

2. That no food material or mixture of food
materials which contains little fat can be employ-

ed without the addition of fat, and that all
dietaries should provide for the addition of a
certain amount of salt and condiments.

3. That as TasLes 7 to 10 provide only for 18
times as much Carbon as Nitrogen, where
more Carbon is required, our estimates must be
altered so as to provide for it. The addition,
however, per 100 grains of Nitrogen of either
6 oz. of fat or 1'2 oz. of any cereal will raise the
Carbon from 18 times as much as the Nitrogen
to the proportion of 20 times as much as the
Nitrogen, and each successive addition of *6 oz.
fat or 1'2 oz, cereal per 100 grains of Nitrogen
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will produce a rise in the proportion of Carbon
to the same extent.

4. As the tables are based on the average
composition of food materials of good quality, it 1s
desirable, especially in the case of minimum
dietaries, to add to our estimates of quantities
required a percentage allowance to meet possible
inferiority of quality and error.

Subject to these four conditions the feeding
power of any of the mixtures included in TasrEs
9 and 10 may be arrived at in a very simple way.
For example,suppose from the considerations pub
forward (page 20), the individuals to be fed are
to be provided for at the rate of 200 grains of
Nitrogen with a suitable proportion of Carbon
per head per diem ; then the figures of TasrLE 10,
divided by 2, give the number of individuals that
100 1lbs. of each of the mixtures will provide for
this rate for one day. Again,suppose the rate
to be 150 grains of Nitrogen per head per diem,
2/3ds of the figures of TasLe 10 must be taken,
and so on.

Subject, also, to the four conditions stated, so
far as the feeding power of any food material con-
sidered by itself is capable of estimation, the
figures of TaBLE 8 may be employed for the pur-
pose in the same way as the figures of TanLE 10
may be employed in estimating the feeding power
of mixtures, It isevident, however, that for this
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purpose it is only safe to employ the lower of the
two figures which stand, in the first two columns
of the table, opposite to the name of the food
material. It must be recollected, also, that food
must contain carbohydrates (see page 18) as well
as albuminates and fat ; no food material, therefore,
which is deficient in carbohydrates, meat for ex-
ample, can be used by itself, just as no food
material, a cereal or pulse, for example, which con-
tains little fat can be used (see condition 2)
without an admixture of fat.

One or two examples will serve to show what
information may be derived from these tables.

Suppose the question to be the estimation of
the feeding power of a single unmixed food
material, this—so far as we are able to form such
an estimate—may be ascertained from TaBLE 8,
in the following way :

When the food material is one of those placed
below the horizontal line running across the
middle of TasLe 8, a Carbonaceous food in fact
(see page 23), employ the figures in the first or
Nitrogen column of the table, adding, in ac-
cordance with condition 2, ‘6 oz. of fat per 100
grains of Nitrogen. For example, the feeding
power of wheat may be ascertained and compared
with that of bajri as follows :

100 1bs. of wheat will supply 73:76 individuals
(4 147-52) with 200 grains of Nitrogen per head,
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er 9834 individuals (4ds of 147'52) with 150
grains of Nitrogen per head.

100 lbs. of bajri will supply 56 individuals
(3 112) with 200 grains of Nitrogen per head,
or 743 (3ds of 112) with 150 grains of Nitrogen
per head.

Quantity of fat to be added—in the case of
wheat 147'52 x ‘6 = 88} oz.; in the case of
bajri 112 x ‘6 = 672 o0z.*

Proportion of Carbon supplied not under 18
times, or with the addition of fat, not under
20 times the amount of Nitrogen.

When the food material is one of those placed
above the horizontal line in Tasre 8, a Nitro-
genous food in fact (see page 23),its feeding
power—except in the case of pulse and cheese
barred by condition 1—may be ascertained by

employing the figures of the second or Carbon
column of the table, Here, however, it must be
recollected that certain of these food materials
(meat, fish, and eggs) are deficient in Carbohy-
drates, and that this deficiency constitutes an ob-
jection (see page 18) to their employment per se.
With this reservation we have, for example—

100 1bs. of fat meat will supply 4369 (3 87-38)
individuals with 200 grains of Nitrogen,or 5825
(#ds of 87-38) individuals with150 grains of Nitro-
gen, and not less than 18 times as much Car-
bon per head, &c. &c.

% See also pages 43 and 44,
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In the case of this and other Nitrogenous
foods, when estimates are formed as in the ex-
ample given, the Carbon will amount to not less
than 18 times the Nitrogen estimated for, but
at the same. time there will obviously be an
excass of Nitrogen over and above the quantity
required. From what was stated (page 20), it is
evident, however, that it is consistent with safety
in some cases to be content with 16 times as
much Carbon as Nitrogen. In such a case,
the figures given in the second column of TasLE 8
must be raised 124* per cent., i.e., in proportion
of 16 to 18. Raised in this way we have—

183-00 instead of 162-66 for Biscuit

8000 instead of 71'11 for Fish

64-00 instead of 66'89 for Lean Meat
13504 instead of 124-44 for Wheaten Bréad (Bombay)
98:31 instead of 87-38 for Fat Meat

64-35 instead of 5720 for Eggs

30'80 instead of 27'38 for Milk

and our amended estimate becomes—

100 lbs. of fat meat will supply 49-15
(3 98-31) individuals with 200 grains of Nitrogen,
'or 65'54 (3ds of 98'31) individuals with 150
grains of Nitrogen and not less than 16 times

as much Carbon per head.

It here also may be pointed out, that in the case of Nitro-
genouns foods the figures of the last column of TaBLE 8 multi-
plied by '67 give the quantity in Ibs. of any cereal which, if
added to the 100 lbs. of Nitrogenous food, will raise the feed-
ing power of the mixture to the figare shown in the first

# But not above the figures of the first column.
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column. For example, in the case of fat meat the figure in
the last column 66°22 X ‘67 gives 4437, hence by adding to
100 lbs. of fat meat 44°37 lbs. of any cereal, we have a mix.
ture sufficing for the supply of 76°8 (} 1563'6) individuals with
200 grains of Nitrogen per head, or 1024 (#ds of 153'6) indi-
viduals with 150 grains of Nitrogen per head and 18 times as
much Carbon as Nitrogen. In such a case the data glven
at page 18 will guide us as to whether an addition of fat is
required or not.

When the question is the feeding power of g
mixture of two food materials, TaBLE 9 shows the
proportion in which they must be mixed in order
that just 18 times as much Carbon as Nitrogen
may be contained in the mixture, and Tasre 10
the feeding power of 100 lbs. of food mate-
rials mixed in the proportions shown in TasLE 9.
For example, on reference to TaBrLes 9 and 10
we find that in Tasre 10 opposite each cereal
and pulse mixture is the number 151, hence—

(1.) 974 lbs. wheat + 26 lbs of pulse (see
Tasre 9) will supply 4 151 or 755 individuals with
200 grains of Nitrﬂgén per head, or 2/3rds of 151,
say 100 individuals with 150 grains of Nitrogen
per head; as before, in accordance with condition 2,
1561 x 6 = 90% oz. of fat must be added.

(R.) 775 lbs. of bajri + 225 lbs. of pulse (sea
Tasre 9) will supply the same number of indivi-
duals at the same rate, if as above 904 oz. of fat
be added.

(3.) In the case of rice and pulse, for the sup-
ply of the same number of individuals at the
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same rate, the quantities required would be
(see TasLE 9) 65°8 lbs. of rice + 34'2 lbs. of
pulse + 904 oz. of fat. This mixture would, how-
ever, give more than 5 oz. of pulse per head, and
18 therefore inadmissible wunder condition 1.
(See page 30.)

When, as in the case of rice and pulse—see
above (3),—the mixture shown in TapLes 9 and 10
would give a quantity of pulse (or cheese) greater
than is admissible under condition 1, the alter-
native may be adopted of combining one of the
other mixtures of TasLes 9 and 10 with it, so as
to bring the percentage of pulse (or cheese) within
the required limits, For example, suppose we
combine together the mixture of wheat and pulse
contained in TaBrLEs 9 and 10, and the mixture of
rice and pulse contained in the same tables,
we have 97'4 lbs. of wheat + 65'8 lbs. of
rice + 26 + 34-2 = 36°81bs.of pulse. This mixture
contains 18'4 per cent. of pulse and becomes ad-
missible under condition 1, and with the addition
of 90% oz. fat per 100 lbs., its feeding power per
100 1bs. is the same as that of the other cereal
and pulse mixtures of TasLEs 9 and 10.

In all estimates derived from Tasres 9 and 10
the proportion of Carbon is 18 times, or with the
addition of either 6 oz. of fat or 1'2 oz. of any
cereal per 100 grains of Nitrogen, 20 times the
quantity of Nitrogen estimated for.



37

In order that it may be readily ascertained
when a mixture of cereal and pulse is barred by
condition 1, the table (No. 11) given below
may be employed. This table shows the greatest
percentage of pulse admissible under condition 1
in any mixture of cereal and pulse :—

o TN T = 0 T 0 T I

Pulge limited | Pulee Hmited

to 4 oz. per to b oz, per
head. head.

Greatest percentageadmissible,
Grains Nitrogen allowed... 150 250 314
LH " 1 e 1'5'} 235 29'4
0 " 1 PR 0] 22-1 278
55 L i w180 210 26'3
b5 33 3 W 19(} 19.41 2%.3
3] " " avn Eﬂﬂ' 188 23'5
(1] 1i ¥ BEE 210 1?.9 22r3
1] " T aae 220 1?1 212
i1 ] " wae 23'} 163 203
F1 1] 1] 240 15? 195
" 3 33 "ea 250 150 18’?

Tasre 11 reads as follows, If individuals are
to be allowed per head 150 grains of Nitrogen,
any mixture of cereal and pulse which contains
over 25 per cent. of pulse is barred if the quan-
tity of pulse per head is to be limited to 4 oz.,
and no mixture containing more than 31'4 per
cent. of pulse is admissible, inasmuch as if this
percentage 1s exceeded the quantity of pulse per
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head becomes more than 5 oz. Similarly when
the allowaace of Nitrogen is 200 grains per head,
the percentage of pulse must be kept under 188
or 23'5 per cent. according as to whether it is
intended to limit the quantity of pulse given to
4 0z. or 5 oz. per head.

The next four tables, 12 to 16, complete the
series of cereal and pulse tables, and provide for
cases where the cereal to be given, if mixed with
pulse in the proportion shown in Tasre 9, would
form a mixture containing a greater percentage of
pulse than is admissible according to TasrE 11;
thus—

TaBLE 12 shows the number of ounces of cereal
which must be added to 4 oz. of pulse in order to
provide a given number of grains of Nitrogen.

Tasre 13 shows the percentage of cereal con-
tained in mixtures of cereal and pulse mixed in
the proportions indicated in TasrLE 12.

TapLe 14 shows the number of rations in
100 lbs. of (1) unmixed cereals ; (2) cereal and
pulse mixtures of Tasres 12 and 13 ; (3) cereal
and pulse mixtures of TasLe 9.

TasLE 15 shows the weight in ounces of each
ration of (1) unmixed cereals; (2) cereal and
pulse mixtures of Tasres 12 and 13 ; (3) cereal
and pulse mixtures of TaBLE 9.

To all the mixtures included in these three
tables, about % an ounce of fat per 100 grains of
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One or two examples will suffice to show the
use of Tasres 12 to 15.

By Tasre 12 we find that with 4 oz. of pulse,
15% oz. of rice, or 13} oz. of jowarior 12 oz. bajri,
must be given if the allowance of Nitrogen is to be
not less than 150 grains. Similarly if the allow-
ance of Nitrogen is to be not less than 200 grains
with the same quantity—viz., 4 oz. of pulse, we must
give per bead 251 oz. of rice, or 21} oz. of jowari,
or 18% oz. bajri, &c. &c.

By Tabne 13 we find that if accordiug to TasLE
12 we give 4 oz. pulse and 213 oz. of jowari con-
taining tozether 200 grains of Nitrogen, 100 lbs. of
such a mixture will contain 84-1 lbs. of jowari, &c.

By Tasre 14 we find that 100 lbs. of jowari
and pulse mixed in the propertions shown in the
corresponding position in Tasres 12 and 13 will
provide for 92% individuals at the rate of 150 grs.
of Nitrogen per head, or 627 individuals at
the rate of 200 grains of Nitrogen per head,
&c. &c. Also, that if jowari unmixed with
pulse is employed, the number of individuals sup-
plied at the same rates by 100 lbs. will be re-
spectively 63:6 and 47'7, &c. ; and also, that if
100 lbs. of a mixture or combination of mixtures
of cereal and pulse derived from aBLE 9 is used,
the number of individuals supplied at the same
rates will be respectively 100 and 755, &ec. &e.

TasrLe 15 corresponds to TasLe 14, and shows
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the weight in ounces of each ration into which, ac-
cording to TasLE 14, 1001bs. of food material would
have to be divided. Thus, in order to secure, say,
200 grains of Nitrogen per head, we find by TABLE
14 that 100 lbs. of jowari can only be divided
among 47°7 individuals, and by Tasre 15 that each
individual would at this rate receive 33'5 ounces.
Again, if jowari and 4 oz. of pulse per head be
given, we find by Tasre 13 that for 200, grains of
Nitrogen the percentage of jowari in the mixture
would have to be 841 ; by TasLe 14 that 100 lbs.
of such a mixture would provide 200 grains of
Nitrogen per head for 62'7 individuals, and by
TasrLe 15 that the grain ration per individual
would weigh inclusive of the pulse 25} ounces.
Again, if a cereal and pulse misture or combina-
tion of cereal and pulse mixtures derived from
TaBLE 9 1s used, we find by TaBrLe 9 the propor-
tions for such mixture by TasrLe 14 that 100 lbs.
of such a mixture would provide 755 individuals
with 200 grains of Nitrogen per head ; and by
TasLe 15 that the weight of each ration would
be 21-2 oz., &ec. &c.

The last line of TaBLe 15, it must be remarked,
shows the least quantity of cereal and pulse that
can be given when 18 times or—with the addition
of 6 oz. fat per 100 grains of Nitrogen—20 times
as much Carbon as Nitrogen is required. In
every case where the quantity to be given per
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head is greater than the quantity shown in the
last line of TasLe 15, the quantity of Carbon
provided is (unavoidably) greater than 18 times
the Nitrogen. Hence, when 1t 1s desired that
the Carbon shall not be less than 20 times the
Nitrogen, it is absolutely necessary in the case of
estimates based on the last line of Tasre 15
either that the full quantity of fat should be
given, or, if not given, that whatever amount less
than the full quantity (of ‘6 oz. per 100 grains
of Nitrogen) is supplied, should be replaced by
double its weight of a cereal. On the other hand,
m cases where the weight of grain given per
head is in excess of that shown in the same
column 1in the last line of Tasre 15, less than
the full quantity of fat may be given, provided that
the excess weight of grain is double the quantity
of fat not supplied. From what, however, was
stated (page 18) it will be seen that it is mot
advisable in the case of cereal and pulse
dietaries to give less than '3 to *4 oz. of fat per
100 grains of Nitrogen.

Example by the last line of TaBrLe 15, we find
that for 200 grains of Nitrogen the least quantity
of cereal and pulse that may be given is 21'2 oz.
this, however, only provides 18 times as much
Carbon as Nitrogen—viz., 3,600 grains. For 20
times as much Carbon as Nitrogen = 4,000 grains,
1°2 oz. of fat must be added, or if, say, only § this
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quantity, i.e., *6 oz. of fat is given, 1'2 0z, more
cereal must be supplied, raising the total quantity
of cereal and pulse to 224 o0z. In the case, how-
ever, say, of unmixed bajri, as the quantity re-
quired per head for 200 grains of Nitrogen is
286 oz., the withdrawal of } the fat need not he
compensated by the addition of cereal, the
amount of cereal already in excess being
28'6 — 21'2 = 7'4 o0z., or much greater than
1'2 0z.,i.e.,double the weight of the unsupplied fat.
In the case of unmixed wheat, the quantity in ex-
cessis only 217 — 21'2 =5 oz. Here, therefore,
only ‘25 oz. of fat may be withdrawn without re-
placement by cereal—any greater quantity with-
drawn than this requires to be compensated for
by the addition of douhle its weight of any cereal.

It must not be forgotten that all these estimates
are subject to the general conditions previously laid
down in speaking of estimates of feeding power

derivable from TasLes 7 to 10.

It may also be pointed out, that in estimating the feeding
power of mixtures of cereals and pulse from the tables of
Part 11., it is advisable to calcnlate on the supposition that
4 oz. of pulse per head is the greatest admissible quantity.
By doing this, room is always allowed for the compensation
of possible Nitrogen error, by the substitution per head of an
extra ounce of pulse for one ounce cereal.

Referring now specially to the results brought

out in TaBLes 14 and 15, it will be seen that the
feeding power of a given weight of cereal, or
mixed cereal and pulse, varies very greatly, the
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extreme range being from 54 to 100. In other
words, if not less than a certain weight of rice
(the least nutritious of the cereals) is required to
feed 54 individuals, the same weight of other
cereals or of mixtures of other cereals with pulse
may fairly be estimated to range in feeding
power from sufficient for the supply of 55 indivi-
duals, to sufficient for the supply of 100 indivi-
duals accordiug to the cereal employed, and to
the proportion in which pulse is mixed with it.
It is true, of course, that this represents the ex-
treme theoretical range, and that in practice 1t
may be found that the gain obtainable is not
so great as this. Still, as these figures represent
a possible gain in feeding power of 85 per cent.,
there 13 every reason to suppose that difference
in feeding power is a very important factor
indeed 1in cases where large bodies of indi-

viduals have to be fed almost wholly on cereals
and pulse.

This difference is so enormous, and involves
such 1mportant practical considerations, that it
may be as well to point out the data upon which
the estimate just given of its numerical value de-
pends. These may be stated as follows :—

1. The amount of Nitrogen in a dietary must
not be less than a certain quantity.

2. With this lowest admissible quantity of
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Nitrogen it will suffice if the dietary provides for
20 times as much Carbon as Nitrogen.

3. All dietaries consisting solely of cereals
or cereals and pulse must have fat added to
them, a fair proportion being ‘6 oz. per 100 grains
of Nitrogen contained in the dietary (‘6 oz. of
fat contains 200 grains of Carbon).

4. The quantity of Nitrogen in rice 1s not
greater than 5°07 grains per oz.

5. Without exceeding limits of digestibility,
a mixtare of cereals and pulse may be made
Wwhich shall contain 9-44* grains of Nitrogen with
18 times as much Carbon, or—if ‘6 oz. of fat be
added per 100 grains of Nitrogen—20 times as
'much Carbon as Nitrogen per oz.

Simple proportion now gives the result thus:
9'44: 507::100: 54, i.e., as the quantity of
Nitrogen in the most advantageous mixture of
‘cereal and pulse is to the quantity of Nitrogen in
rice so 1s 100 to 54.

Turning now to the special application of this
difference in feeding power, it seems to me un-
questionable that in the conduct of famine relief
‘operations in India the greatest economy of
transport and the greatest economy of money are
only to be obtained when the fullest possible
advantage is taken of this difference. It follows,

% 944 — 170 (the grains carbon per oz in cereals. and
pulse) =+ 18.
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therefore, that in the conduct of relief opera-
tions, wherever other considerations render it pos-
sible, the measures we adopt should be framed
with reference thereto. Thus, for example :—

1. Other things being equal, when the relief
granted is to suffice for subsistence only, it is pre-
ferable to grant it in food rather than in money,
so that the most nutritious diet procurable for a
given cost may be secured to the recipients of
relief.

2. Where the relief granted takes the form of
payment for a task of work, and is therefore on a
higher scale than that granted for mere subsist-
ence, it might, in cases where the tendency of the
recipients 1s to purchase the less nutritious cereals,
become a question for consideration whether it
would not be practicable and advisable to
endeavour to secure them a more nutritious
dietary for their wage by some such measures as
the following :—

(@) by paying a small fraction of the wage as
a ration of cooked pulse ; or

(6) by offering to grind, free of charge, the more
nutritious cereals, such as bajri and wheat, so as
to offer, as it were, a premium to the labourers to
purchase such cereals i place of the less nutri-
tious ones.

The last table of Part 1I., TasLe 16, gives certain
useful factors : thus it contains—1, Parke’s factors
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for the valuation of dietaries; and 2, Frankland’s
factors for dynamic value ; from these the other
factors given in the table are derived. Itwill be
noticed that these derived factors facilitate the
calculation of the dynamic value of the mixtures
of food materials shown in Tasres 9 and 10 ; thus,
for example, the number of grains Nitrogen con-
tained in one of these mixtures, fat not having
been added, multiplied by 13-8 gives approximate-
ly the dynamic value in foot tons of the mixture,
or, if fat is added in the proportion of ‘6 oz. per
100 grains of Nitrogen, the factor becomes 159
instead of 138.
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e B 1 B INC Oy L e
VARIOUS FACTORS.

Parke’s Factors for valuation of food :—
1 oz. dry Albuminate = Nitrogen 69 grs., Carbon 233 grs.
1 i Fab —— nil, 5 8456
1, , Carbohydrate (except Lactin) 5 @ 19%E

Frankland’'s Factors for Dynamic valne :—
1 ounce dry Albuminate = Foot tons 165'20
| i 351°56
| TR y» Btarch 55 151-66

From the above Factors it follows :—
Grs. Nitrogen x ‘0145 = ounces Albnminates.
Grs. Nitrogen x 3:377 = Carbon of Albuminates.
Grs. Carbon — Carbon of Albuminates and Fat x ‘0056156=0z.
Carbohydrates.

Also,—
Gra. Nitrogen x 2'394 = Foot tons for Albuminates.

Grs. Carbon—Carbon of Albuminates and Fat x *781 =Foot
tons for Carbohydrates.

I

Also where Carbon is to Nitrogen as 18 to 1, dynamic value
may be approximately ascertained in foot tons,

1. When this proportion is exclusive of Carbon in fat by
maultiplying grains Nitrogen by 13'8 adding 351:56 for each
ounce of fat.

2. When this proportion includes Carbon of fat by multi-
plying grains Nitrogen by 13-8 adding 81'65 for each ounce
of fat.

3. When fat ‘6 oz. is added for each 100 grains of
Nitrogen, multiply grains Nitrogen by 15'9.
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ADDITIONAL NOTES TO PARTS I. AND IL

Food ought not to be given in too concentrated
a form. Thus in dietaries which consist almost
wholly of cereals and pulse, some portion of the
daily allowance should be given in the form of
soup, gruel, &c., so that bulk and dilution may
be secured.

It has already been several times pointed out
that estimates derived from these tables must
be considered as approximate only, and that, espe-
cially in the case of minimum dietaries, it is
advisable to make a percentage allowance for
possible inferiority of quality and error. Taking
all circumstances into consideration, an increase
of 10 per cent.* on the quantities shown in the
tables would be an outside allowance. Of
course, so great an allowance as this will only
be required in extreme cases.

Some of the food grains included in the
tables are also known under other names, thus :—

Jowanri is also called Cholum and Joar.,

Bajri is also called Cumboo.

Millet includes Cheena, Sawi, and Varagoo.

With Millet may be classed Natchni, wbich
is also known as Nagli, Ragi, and Murwa
(Eleusine Corocana).

* See also part III. (page 77).
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Memorandum on the question of the probable least
quantities of food required to maintain Natives
of India in health and strength while at Labour,
Light Labour, and Rest-

(Published in Gazette of India of 19th May, 1877.)

During the year 1876, 534 Native prisoners
(all on hard labour) were discharged from the
Bombay House of Correction. Their average
weight on admission was 105 1bs.=7 stone 7 lbs.
On discharge they were found to have gained in
weight on an average 1 1b. 10} oz. each. Their
daily diet, while in Jail, is shown at (a) Table 1.,
its value in Nitrogen and Carbon, calculated by
the factors given in Table 1I., is, as shown
(Table III. @), Nitrogen 201'6 grains, Carbon
4,011 grains daily.

These quantities of Nitrogen and Carbon are
very much less than the quantities laid down by
authorities as requisite for a European of average
weight in moderate work. Thus many autho-
rities estimate the quantities required by a Eu-
ropean, of average weightin moderate work, at
about Nitrogen 300 grains, Carbon 4,850 grains
daily (see Table IV., 1 and 2). Letheby, taking



54

a mean calculated from the researches of various
physiologists, estimates the quantities required
by a European male adult of average weight on
ordinary labour as Nitrogen 307 grains, Carbon
5,688 grains (Table IV., 3). The hard labour
diet of English convicts contains Nitrogen
281 grains, Carbon 5,140 grains per diem (see
Table 1V., 10).

The experience of the Bombay House of Cor-
rection that Native prisoners at hard labour gain
weight on a diet containing less Nitrogen and
Carbon than the quantities laid down by autho-
rities as requisite for European adults of average
weight in moderate work, is confirmed by the
experience of the Jails of the Hyderabad Assigned
Districts. The hard labour diet of these Jails
is shown in Table I. (§), and its value, Nitro-
gen 2305 grains, Carbon 4,600 at Table III. ().
On this diet the lowest, except the Bombay House
of Correction diet, of the hard labour diets of the
Indian Jails, the prisoners are found to be “ very
healthy.” Again the new scale forall Indian
Jails proposed by the Jail Conference recently
assembled at Calcutta ( Table I. (¢) ), values (see
Table IIL. (¢) ) Nitrogen 213°2 grains, Carbon
4,454 grains,

Considering together the experience of the
Bombay House of Correction and the experience
of the Hyderabad Assigned District Jails, and



55

considering also this proposal of the Jail Con-
ference which, it may be presumed, is founded on
the experience of officers well gualified to judge
of the requirements of Native prisoners, there
seems to be no doubt but that hard labour
prisoners in Indian Jails require a diet containing
less Carbon and Nitrogen than the amounts laid
down by authorities as required by Europeans of
average weight in moderate work. There thus
appears to be a difference between Indian ex-
perience and European authorities.

If, however, the weight of Natives of India as
compared with Europeans is taken into account,
this apparent difference practically disappears, for
taking the Bombay House of Correction "diet,
shown by experience to suffice for labouring
prisoners averaging 105 lbs. in weight and
raising its value in the proportion of 105 to 150,
the quantities become Nitrogen 288 grains,
Carbon 5,730 grains, quantities not greatly differ-
ent from—1, Letheby’s estimate for ordinary
labour (Table IV., 3), viz., Nitrogen 307 grains,
Carbon 5,688 grains, and 2, the value of the hard
labour diet of English conviets (Table IV., 10),
viz., Nitrogen 281 grains, Carbon 5,140 grains.
The proportion 105 to 150 is employed, because,
while the average weight of the prisoners dis-
charged from the Bombay House of Correction
in 1876 was on admission 105 lbs., the average
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weight of a European male adult is given by
most authorities as 150 1bs.

There certainly appears to be no theoretical
objection to the proposition that the quantity of
food required by adults is proportionate to their
weight ; provided, of course, always that the
quantity of work expected from them 1is likewise
proportioned to their weight. In order, how-
ever, to place the three diet scales I now propose
(see Tables V. to IX.) as much as possible on the
basis of experience, I take as the foundation of
the scales the experience of the Bombay House
of Correction, viz., that Native prisoners, aver-
aging 105 1bs. in weight, did well at Jail labour on
a daily diet containing Nitrogen 201'6 grains,
Carbon 4,011 grains. From this I derive the
three proposed scales as follows :—

1. Scale No. 1.—The Jabour scale ;—is simply the Bombay

House of Correction scale, raised and lowered proportionally.
to the weight of the individuals to be fed.

2. Scale No.2.—The light labour scale ;—is Scale No. 1,
reduced in the same proportion that the light labour diet of
English conviets (Table IV., 12) is lower than English convict
hard labour diet (Table IV., 10).

3. BScale No. 3.—The bare sustenance scale ;—is Scale
No. 1, reduced in the same proportion that a mean between
Edwin Smith's and Letheby’s estimates for bare sustenance
(Table IV.,16 and 17,) is lower than English convict hard
labour diet (Table IV., 10).

On these three scales the quantities of Nitrogen
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and Carbon required daily by men averaging
105 lbs. in weight 1s in grains (Table V.) :—
Nitrogen. Carbon.
On Scale No. 1, Laboar ... ... ... 2016 4,011

On Scale No. 2, Light labour ... 1736 3,628
On Scale No. 8, Bare sustenance ... 1367 3,195

These quantities are represented respectively
by the following weights in ounces (@) of jowari
and pulse—(&) of bajri and pulse, plus in each
case, half an ounce of fat :—

Jowari, Pulse. Total,

(a)—Scale 1, Table VII., Columns 3 and 6 1698 562 22:60
R AR R . 1508 468 19-76

EH] 3 a3 I-Xt 33 35 aew 15'23 2'55 1?'?9

Bajri. Pulse. Total.

(b)—Scale 1, Table VII., Columns 3 and 9 1860 4:00 2260
kol SOPTIE. .. 1650 3:26 1976

s g O 5 SR L 1 R e

B - G . 0 0 i I e |

Daily Allowance (emclusive of Salt and Condiments of certain
Indian Jails).

(@)—Bombay House of Correction—(for Labouring Prisoners).

Ounces.
Rice e ven 80
Wheat 457
Bajri & o . 3-43
Dhall oy o0
Vegetables ... 4 sl i 80
Fat ' o er ‘B

On this diet 534 Native prisoners, all on hard
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labour, discharged during 1876, gained in weight
on an average 1 lb. 103 oz. each. The average
weight of the prisoners on admission was 7 stone
7 lbs. Of the 534 discharged during the
year —

295 gained in weight on an average .. 4 1bs. 3 oz. each.
102 lost in weight on an average .. 3 lbs. 8 oz. each.
137 neither gained nor lost weight.

——

034

.

Of these prisoners—
130 had been under 3 months in Jail.
89 had been over 3 and under 6 months in Jail.
127 had been over 6 and under 12 months in Jail.
%1 had been over 12 and under 24 months in Jail.
27 had been over 2 years in Jail.

R —

534

e

The mnon-labour diet of the Common Jail,
Bombay, 1s the same as the above less daily—

Wheat or Bajri 2 oz.
Dhall s =2 1 o=z.
Vegetables ... 2 oz.

Other Dhetaries.

(b) Jails, Hyderabad Assigned Districts, labouring pri-
soners.

(¢) New proposed scale for all Indian Jails do.

(d) Jails, Hyderabad Assigned Districts, non-labouring
prigoners.

(¢) Oudh Jails non-labouring prisoners.
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Vegeta-| Fatty
|| Pulses. | "vios | Mattar.

= ==

Onnees. |Ounces. Ounces. | Grains,

Daily, exclusive of Salt and ‘aale
Condiments. Cereal

(b) Hyderabad Assigned Dis.

tricts (labour) pin| |l 48| 34192
(¢) New Scale (labour) ..| 200| 40| 60 21875
(d) Hyderabad Assigned Dis-

tricts (non-labour)... |l 168 45 3-4. | 144
() Oudh (non-labour) gty 15:b 15 55 | 90

Dr. Cruickshank, Inspector General of Prisons,
Bombay, in forwarding the above scales, writes :
“ Please look at the diet scales of the Hyderabad
Assigned Districts where the prisoners are very

healthy.”

A e By rh e T,

Factors employed in estimating the value of the warious Die-
taries, and in the construction of Tables VII., VIIL., and IX.

(1) Rice, Nitrogen, grains per oz. o 507
(2) Barley do. (E. Smith) ... 581
(3) Jowari do. (Parkes) 597
(4) Common Millet do. (Parkes) 640
(5) Maize do. (mean) 693
(6) Bajri do. (Parkes) 7:00
(7) Oatmeal do. (Letheby) ... 870
(8) Wheat do. (mean) 922
(9) Pulse do. (mean) 17:86
(10) Succulent vegetables, do. (mean) 70
(11) Average Carbon of cereals and pulse, grains

per oz. 170°0
(12) Do. do. of succulent vegetables,

grains per oz. ; 33'5
(13) Carbon of fat, grains per oz. (Parkes) e B45'6

(¥ee also Appendix,)
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A B T 3=l - IO

ETF;

Value in Nitrogen and Carbon of the Indian Dietaries enwme-
rated in Table 1.

(a) Bﬂmhay House of Correction
(labour) ..

() H}’der&bad Asmgned Dmtrmt Ja.lls(
(labour)

(¢) New proposed Sca.le for aﬂ.l Indian

Jails (labour) 5

(d) Bombay Common J ail {non-
abour)

(¢) Hyderabad Asslgnad D]ﬂfsrmt J mls
(non-labour) i

(f) Oudh Jails (’nnn.lahnur)

Nitrogen Carbon
Grains daily.|Grains daily.
2016 4,011
2305 4,600
2132 4,454
1658 3,434
1949 3,764
151-2 3,485

The above wvalues raised 3-7ths or in the

proportion of 105 to 150.

(#) Bombay House of Correction
(labour)

(b) Hyderabad ﬁsslgned District
Jails (labour)

(¢) New proposed Scale for Indian
Juils (labour)

(d) Bombay Common Jail {nnn.
labour) =

(¢) Hyderabad &smgnad Dmtrmt
Jails (non.labour) . .-

(f) Oudh Jails (non-labour)

5,730
6,571
6,363
4,906

5,377
4,979




61

3 o T N T . e R T
Daily Nitrogen and Carbon of Buropean Dietaries.

Nitrogen Carbon
Grains daily. Grains daily.

1.—Standard Diet (Moleschott) 3165 4,862
2. — Do. (Parkes, Pavy,

Church) i 300 4,850

3.—Mean for ordinary labour (Letheby) 307 5,688

4.—Hard working labounrers (Playfair) 389 6,086

5.—Active labourers 15 [ D 373 4,453
6.—Active labourers, Royal Engineers

(Playfair) ... 350 6,504

7.—Moderate exercise (Playfair) 291 5,094
8.—English Soldier, Home Service

(Playfair) ... 293 5,164

9.— Do. do. (Parkes). 266 4,718
English Government Convict Establish-

ments.

10.—(a) Hard labour i 281 5,140

11.—(b) Industrial employment 256 4, 766

12.—(¢) Light labour 242 4,520
13.—Mean of English, Scotch, Welsh,
and Irish farm labourﬁra (E

Smith) 5 300 6,478
14 —English farm ]abuurers, lowest {:-f

the four (E. Smith) .. 228 5,810
15.—Low-fed operatives avemge (E

Smith) , 214 4,881

16.—Bare sustenance diet {E Sm1th) 200 4,300

17.— Do. (Letheby) .. 181 3,588

8 Do. (Playfair)..| 161 3,103

Notes to Table 1V,

1. For a male European adult of average height and
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weight (5 feet 6 inches to 5feet 10 inches and 140 to 160 1bs.)
in moderate work.
2. Average weight (154 lbs., Church) and moderate work.
3. Mean calculated from researches of various physiolo-

gists for adult males.
5. Soldiers during war. :
6. Calculated from amount of food consumed by 495 men

of the Royal Engineers at work at Chatham.
7. Mean of English, French, Austrian, and Prussian sol-

diers during peace.
16. Average representing the daily diet of an adult man

during periods of idleness.

17. Mean calculated from researches of various physiolo-
gists, representing the amount required by an adult man
during idleness.

18. Mean of—diet of needle-women in London, certain
prison dietaries, common dietary for convalescents, Edin-
burgh Infirmary, average diet during cotton famine of 1862
in Lancashire.

The three diet scales now given (see Tables V.
to IX.) are calculated as follows :—

Diet Scale No. 1.—This is the Bombay House
of Correction diet ( [@] Tables I. and II1.) raised
and lowered in proportion to weight. The average
weight of the prisoners on admission into the
House of Correction being 105 lbs., Nitrogen
201-6 grains, Carbon 4,011 grains (the value in
Nitrogen and Carbon of the House of Correction
diet) is placed opposite the weight 105 lbs. For
every 5 lbs. in weight over or under 105 lbs.
s of these quantities of Nitrogen or Carbon is
added or deducted as the case may be. It will
be observed that at weight 150 Ibs. the quantities
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of Nitrogen and Carbon become respectively
288 and 5,730 grains. At 150 1bs., therefore, the
Nitrogen is very slightly above the Nitrogen of
the English convict hard labour diet (Table 1V .,
10), viz., 281 grains ; the Carbon, however, is con-
siderably higher than the Carbon of the English
convict hard labour diet, viz., 5,730, as com-
pared with 5,140 grains, or 1147 per cent.
higher. Letheby’s mean estimate for ordinary
labour (Table IV., 3), viz., Nitrogen 307 grains,
Carbon 5,688 grains, comes as regards Carbon very
near diet Scale No.1 at weight 150 1bs. The quan-
tity of Nitrogen in Letheby’s estimate, however,
is higher, viz., 307, as compared with 288 grains.

Diet Scale No. 2.—This is (diet Scale No. 1)
lowered in the same proportion as English convict
light labour diet (Table IV., 12) 1s lower than
English conviet hard labour diet, i.e., as 281 is
to 242 for the Nitrogen and as 5,140 is to 4,520
for the Carbon. Lowered in this proportion, the

quantities become—

At 105 1bs., Nitrogen 1736 grains, Carbon 3,528 grains,
At 150 1bs., - 2480 ,, 5 5,039

At 105 1lbs., therefore, diet Scale No. 2 is
very similar in value to the non-labour diet of
the Common Jail, Bombay (Table III. [d])
and somewhat better than the Oudh Jails non-
labour diet (Table IIL. [f] at 150 lbs. diet

Scale No. 2 is better than the average diet of
low-fed English operatives, as estimated by Edwin
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Smith (Table IV., 15), it is of course also better
than the light labour diet of English conviet
establishments in the same proportion that diet
Scale No. 1 is better than the hard labour diet
of the same establishments.

Diet Scale No. 3.—This 1s calculated as fol-
lows :—Of the three estimates for bare suste-
nance diet the mean of the two highest (Edwin
Smith’s and Letheby’s Table IV., 16 and 17)
1s Nitrogen 190'5, Carbon 4,094 grains ; both
these estimates are for average adult males.
Playfair’s estimate (Table 1V., 18), which is
considerably lower than the other two is excluded
as 1t does not wholly refer to adult males. Rais-
ing this mean in the same proportion as diet
Scale No. 1 at 150 lbs., exceeds English convict
hard labour diet, the figures become Nitrogen
1953 grains, Carbon 4,564 grains. These quan-
tities placed opposite weight 150 lbs. form the
foundation of diet Scale No. 3. For the other
weights shown in the table, the quantities are
proportionally reduced. Comparing diet Scale
No. 3 with Playfair’s estimate for bare sustenance
(Table 1V., 18), it will be seen that the Nitrogen
of the scale does not run below Playfair’s estimate
until after weight 125 lbs. is reached, and,
similarly, it is only when the weight runs
below 105 1bs. that the amount of Carbon becomes

lower than that given in Playfair’s estimate.
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T A B LE NO. ¥

Showing the quantity of Nitrogen and Carbon
required daily on each of three scales, viz. :—

Scale 1.—A labour scale—the Bombay House of Correction
diet raised and lowered in proportion to weight.

Secale 2.—A light labour scale.—Scale No. 1 reduced in the
same proportion that English convict light labour diet bears
to Engligh conviet hard labour diet.

Scale 3.—A bare sustenance scale.—Scale No. 1 reduced in
same proportion that a mean bare sustenance estimate for
Europeans (mean of 16 and 17 Table IV.) bears to English
conviet hard labour diet.

Beare No. 1 ScaLe No. 2 Scane No. 3
DaiLy. Darvy. Darvy.

S Nitro- Carbon Nitro- L(.ha.ﬂ:mn Nitro- Carb
catns | Graius | BT | Grains | S0 | Grains,
80 ... 153:6] 3,056] 132-3| 2,688] 104-2| 2,434
85 ... 163-2| 3,247] 1405| 2,856] 110-7| 2,586
- 1 172-81 3,438 1488 3,024 117-2| 2,739
B0 . 182-4 3,629 157-0) 3,192} 123-7| 2,891
100 ... 192-0| 3,820] 1653| 3,360{ 1302 3,043
106 ... 201-6| 4,011} 1736 3,523‘ 136-7| 3 195
0 ... 211'2| 4,202} 181-'9| 3,696] 143-2| 8,347
116 ... 2208 4,393] 190-2| 3,864 1497 3,499
120 ... 2304 4,684] 1984 4,032 156:3| 3,652
125 ... 2400\ 4,775] 2067 4,200f 162-8| 3,804
180 ... 2496 4,966] 2149 4,368] 169-3| 3,956
135 ... 209-2| 5,157] 223-2| 4,536] 1758, 4,108
140 ... 268'8| 5,348] 231'5| 4,704] 182:3| 4,260
146 ... 2784 5,539' 239'8| 4.,872] 1888 4,412
150 .. 288:0| 5,730] 248-0, 5,039] 1953 4,564
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Showing the total quantities of mized Cereal and Pulse which,
plus half an ounce of fat, are equivalent fo the quantities

of Nitrogen and Carbon shown in each of the three scales of
Table V.

Weight—Ilbe. D&uiggsl%ﬁj}fr. D%iiﬂigs%oﬁlz}. uﬁiﬂ?ﬁf}.
80 ... 16°98 14-81 13-32
85 .. ‘i 18-10 1580 14-21
2 19-23 16-79 1511
95 .. 2035 17'78 16-00
100 .. 21-48 18-77 16-90
105 ... 22-60 19-76 17-79
1107 e 23'72 20-74 1869
L i e 24'85 21-73 19-58
120 ... 2597 2272 2048
1251 . 27-10 2370 21-37
180 ... 2822 ' 24-69 22-27
136 ... 29-35 2568 2316
140 ... 3047 2666 24-06
145 ... 31-59 27-65 24:95
160 ... 3271 2864 25'85

The three tables which now follow, viz.,
Tables VII., VIIL, and IX., show in what propor-
tious each of the eight cereals—rice,barley, jowari,
common millet, bajri, maize, oats, and wheat—
must respectively be mixed with pulse in order
to furnish the quantities of Nitrogen and Carbon
shown on each of the three scales of Table V.

In Tables VII., VIII., and IX. the first two
columns give average weights of persons to be fed,
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Examples illustrating the method of employing
Tables VII., VIIL, and IX.

Average weight of individuals to be fed, say
105 1bs. (=7 stone 7 1bs.), Table V. shows that
—for this weight—the amount of Nitrogen and
Carbon daily required is in grains—

Nitrogen. Carbon.

On Secale 1.—The labour scale............ 2016 4,011

On Scale 2.—Light labour secale......... 1736 3,528

On Becale 3.—Bare sustenance scale.... 1367 3,195

Table VI. shows that these quantities of Nitro-
gen and Carbon may be supplied by the following
quantities of mixed cereal and pulse, plus half
an ounce of fat, e.g., ghee or oil, viz. :—

For Scale No. 1 ..........coivinnnee 2260 ounces.
For Hoale No. 2 ....ciiniiiziains 1876 5
For Beale Mo. B ......coiiivvionnss YFT9

The proportions which the cereal and pulse
should bear to one another in the 22:60 ounces
required by Scale No. 1 are shown for each of
8 cereal grains in Table VII. Tables VIII. and"
IX. show similarly the proportions which the
cereal and pulse should bear to one another in
respectively the 1976 ounces required on Scale 2
and the 17°79 ounces required on Scale 3.

One or two examples will serve to show how
from the tables these proportions can be ascer-
tained. Take, for example, the 22:60 ounces of
cereal and pulse required for men averaging
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105 Ibs. in weight on Scale No. 1. A reference
to Table VIL. shows, opposite 105 lbs..in the
column headed Rice (Column No. 4), the number
6-81, this means that if rice is the cereal given
6:81 ounces out of the 22:60 ounces of mixed
cereal and pulse must consist of pulse and the re-
mainder or 1579 ounces of rice. These quanti-
ties, plus halfan ounce of fat, will supply the
amount of Nitrogen and Carbon required. The
calculation may be proved by employing the
factors given in Table II., thus—

Rice ......... 1579 X 507 = Nitrogen grains 80'0
Palse......... 681 X 1786 = do. 1216
22-60 oz. mixed rice and pulse = 2016
Calenlation for Carbon 22:60 x 170 — 3,842 grains
plus for half an ounce fat......... 172 ,,
= Total Carbon grains ...... 4,015

or if instead of rice the cereal employed is bajri,
in Column 9, ‘Table VII., under bajri, opposite
105 lbs., is the number 4-00. Hence of the
22:60 ounces of mixed cereal and pulse (Column
3, Table VII.) 4:00 ounces must be pulse of bajri
is the cereal used.

Proof.
Bajri......... 1860 X 700 = Nitrogen grains 130-20
Pulse......... 4'00 x 1786 = do. 7144

22'60 ounces mixed bajri and pulse = 20164
Caleulation for Carbon as in previous example.

Where as in Column 11, Tables VII., VIIL,,
and IX., and in Column 10, Table IX., and the
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last portion of Column 10, Table VIII., the
figures of the column are preceded by a minus
sign no pulse need be employed ; the number of
ounces of the cereal heading the column shown
opposite the weight containing more than the re-
quired quantity of Nitrogen,—e.g., the 22:60 oz.
required on Scale 1, for men averaging 105 lbs.
in weight, contain in the case of wheat
22:60 x 9'22 = 208:37 grains of Nitrogen, a
quantity slightly in excess of that (201'6) re-
quired by the scale. These minus figures come
into use when mixed cereals are employed, as

will be seen by the following examples :(—
1. Men,averaging 120 1bs., require on Seale 1

(see Table V.) Nitrogen 230'4 grains, Carbon
4,584 grains daily, The number of ounces of
cereal and pulse necessary (see Table VI.) is
25'97. If the cereals available are rice and
bajri in about equal proportions, the ecalculation

becomes—

Rice ... 2597 — 772 (see Table VII., Col. 4) = 1825 -2 — 9'12 oz
Bajri ... 25'07 — 4°48 (see Table VII,, Col.9) =21'49=-2=10'75 ,,

Pulse .. 772 + 448 — 12'20 =+ 2 = §10,,
Proof.
Rice ... 912 x 507 = Nitrogen grains ,,, 4624
Bajri ... 10075 x 700 — do. .or (52D
Pulse ... 610 x 1786 — do. . 10895
2597 oz. mixed cereals and pulse = ... 23044
Caleunlation for Carbon 25'97 X 170 = 4,415 grains.
Plus for } an oz. fat ... e L

= Total Carbon.., 4,587

bE |
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2. If, however, the cereals to be used are rice
and wheat, then the use of the minus figures
under wheat 18 shown as follows :—

Rice ... 26’97 — 7'72 (see Table VII., Col. 4) = 18252 = 912 oz.
Wheat ... 2597 + 1705 (see Table VII., Col. 11) = 2702 = 2 =1351 ,,
Pulge ... 772 — 105 = 667 +-2= 334,
Proof.
Rice ... 912 x 507 — Nitrogen grains ... 4624
Wheat... 1351 x 922 = do. o 124756
Pulse ... 3'34 x 1786 = do. ... 0965
25°97 oz. mixed cereals and pulse = ... 230°45

Calculation for Carbon as in previous example,

It will be observed that in this last example
the minus figures of the wheat column are added
to the wheat and deducted from the pulse, and
are employed in fact in exactly the reverse way
to that in which the figures unpreceded bya

minus sign are employed.

General Remarks applicable to all three Scales.

1. It of course must be understood that the
weights for which these scales are calculated are
weights of individuals fairly nourished, not
weights of individuals reduced by disease or
famine below the normal.

2. The Tables VII., VIII., and IX. are based
on the supposition that grains fairly clean and
fairly free from husk are employed. Should this
not be the case a proportionate allowance must
be made. Taking all circumstances into con-
sideration it seems to me that (save in very ex-
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ceptioral cases) an increase of 5 per cent. on the
quantities of grain shown in the tables would
fairly suffice as compensation for husk.

3. Where a cereal is so deficient in Nitrogen
that a large proportion of it requires to be re-
placed by pulse, it is desirable to mix it with a
more Nitrogenous cereal, so that a smaller
quantity of pulse may suffice, e.g., rice, especially
on Scale 1, and in a less degree on Scale 2 (see
Tables VII. and VIII., Column 4), may ad-
vantageously be mixed with wheat or bajri.

4. Where a cereal 1s so rich in Nitrogen that
according to the tables little or no pulse is re-
quired to be mixed with it, no objection exists to
replacing a larger proportion of it by pulse than
is by the tables shown to be necessary, provided
always that the total quantity of pulse given is
kept within reasonable limits, say under 4 to
O ounces.

5. If on any of the scales the quantity of fat
given is raised from 4 an ounce to 1 ounce, a
withdrawal of 11 ounces of cereal and an addition
of 4 an ounce of 'pulse serves to compensate for
the change.

- Note in regard to the limits of error of the
Tables.

It will be observed that the amount of Carbon
required regulates the aggregate quantity of
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cereal and pulse, while the amount of Nitrogen

required regulates the proportion which pulse
ought to bear to cereal.

In calculating the value of the Bombay House
of Correction diet, and in constructing Tables VI,
to IX., all cereals and pulses have been assumed
to contain 170 grains per ounce of Carbon.

The probable limits of error due to this assump-
tion of a uniform Carbon value for all cereals and
pulses may be stated as follows :—

It will be observed that the three scales of
Tables V. to IX. are comparable (weight for
weight) with certain European scales, viz.—

Scale No. 1 with English convict hard labour
diet.

Scale No. 2 with English convict light labour
diet.

Scale No. 3 with a mean bare sustenance esti-
mate for male European adults.

And that as regards Carbon the three scales of
the tables are just 11'5 per cent. richer than the
corresponding European scales.

Now suppose that the cereals and pulse supplied
to the Bombay House of Correction were excep-
tionally rich in Carbon and contained 175 instead
of 170 grains of Carbon per ounce, then in order
to keep up the correspondence of the three scales
with the amended value of the Bombay House of
Correction diet,the quantities of Carbon shown in
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Table V. would have to be raised from 115 to 14-4
per cent. above the quantities of Carbon contained
in the corresponding Huropean scales.

Taking an extreme case the other way, suppose
that in any particular instance the cereals and
pulse available for food-supply happen to be so
exceptionally poor in Carbon as to contain only
155 instead of 179 grains per ounce,—then the
amounts of Carbon yielded by the quantities of
cereal and pulse, laid down 1n the tables for the
three scales, would only be 1'9 per cent. higher
than the quantities contained in the corresponding
European scales.

Hence, even with cereals and pulses exception-
ally poor in Carbon, the quantities of cereal and
pulse provided by the three scales would still

yield 1'O per cent. more Carbon than 1s contained
in the corresponding European scales ;

Hence also, even with cereals and pulse excep-
tionally poor in Carbon, an increase of ften per
cent. on the quantities laid down in Tables VI.

to IX. would raise the Carbon value of the three
scales to that shown in Table V. ;

Hence also, even supposing that the cereals and
pulse supplied to the Bombay House of Correction
were exceptionally rich in Carbon and the cereals
and pulse available for food-supply happen to be
exceptionally poor in Carbon, an increase of 124
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per cent. on the quantities of cereals and pulse,
laid down in Tables VI. to IX., would bring the
Carbon value of the three scales into correspon-
dence with the Carbon value of the Bombay House
of Correction diet, and would raise the Carbon
value of the same scales to 14'4 per cent. above
that of the corresponding European dietaries.

The possible Nitrogen error of the scales is
more difficult to estimate, An error due to over-
estimation of the quantity of Nitrogen in a cereal
or pulse would be always, to some extent, met by
any increase (as allowance for deficient Carbon,
[see above]) of the aggregate quantity of cereal
and pulse laid down in Table VI. Any minus
Nitrogen error not met in this way must be met
by increased replacement of pulse for cereal.

I. B. LYON, F.C.S., Surgeon,

Chemical Analyser to Govt., Bombay.

APPENDIX.

Data from which the Factors of Table II. have
been derived.

Nitrogen of Cereals—Grains per Ounce,

A—Rice—
Calenlated from Letheby ... A+ e 434
" a1 Polson e aslk s ... 4:96
5 e Poggiale ... ey 5

Rice snpplied to a hospital in Bombay (Lyon)... 577
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Nitrogen of Pulses.

Grains per Ounce.

Toor dhall (calculated from Forbes Watson) ... 1531
Indian Pea o .. 1709
Bhoot s o 26-84
Cooltee o e 16708
Mussoor = SR L
Gram s Parkes ... 1569
Mulmunda (Gray) ... s e ... 1676
Toor dhall from a hospital in Bumh&y (Lyon) ... 20-56
Ooreed (Lyon)... e 1829
Moog 5 e 1870
Mussoor ,, .. 16:28
Muthi ,, e 19778
Muth i o 20043
Gram o ik e s e 14700
Mean of all ... o e 17°86

Carbon—of Cereals and Pulses.

Grains per Ounce.

Rice—(Parkes).. s : =¥ ..176

»  (Lyon) from a hospltal in anha_? ..179°-10

* ,, mean of 4 samples ... B i D
Barley—calculated from Fehling and Faisst

(Cellulose 10 — 11 per cent.) ... ., ...160°5
Barley—calculated from Church .., ...164:6
Jowari—Mean of 3 (Lyon) ... .+.161°3
Millet—Free from bran (Parkes) ... s ...183-16

»,  “Free from husk' (Church) ... 172-58
Maize—(Parkes) ...176
Oat-meal ,, o 178
Wheat-flonr ,, ... 169

s (Liyon) frﬂm a husp:t.ul in BDIEbE.F 17T 4

Dhall (Toor) ,, ¥ ... 1878
Muth % ...168'87
Gram + e ...169"89

Moog e i ... 10868
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Memorandum as to the Dynamic Value of the task
exacted from Labourers on Relief Works,

(Published in Gazette of India of 9th June, 1877.)

Parkes (Manual of Hygiene, p. 389) states :—
“ It would, therefore, seem certain that an
“ amount of work equal to 500 tons lifted one
““ foot is an extremely hard day’s work, which, per-
“ haps, few men could continue to do. 400 tons
‘ lifted a foot is a hard day’s work, and 300 tous
‘“ lifted a foot 1s an average day’s work for a
¢ healthy strong adult.”

““ The Reverend Professor Haughton, M.D.,
~ “ has shown that walking on a level surface is
“ equivalent to raising j; part of the weight
““ of the body through the distance walked.
« ¥ * * The formulais S Y% where W. is
“ the weight of the person, W.” the weight car-
 ried, D. the distance walked in feet, 20 the
 co-efficient of traction, and 2,240 the number
““ of pounds in a ton, the result is the number of
“ gons raised one foot”” (Parkes loc cit).

Taking 105 Ibs. as the weight of a native
labourer, and reducing Parkes’ estimate of an
average day’s work in proportion to this weight
as compared with 150 lbs. (the weight of an
average male European adult), we have as
150 : 105 : : 300 : 210. 210 tons lifted a foot is,
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therefore, Parkes’ estimate of an average day’s
work, reduced proportionally to weight.

Using Haughton’s formula, we find that a man
weighing 105 lbs. and carrying 10 lbs., walking
on a level, does work equal to lifting 13-51 tons
one foot for each mile walked ; for (105 x 10)
+ 5280 + 20 = 30,260 foot-pounds + 2,240 =
13:509 foot tons.

Also 210 = 1351 = 15°55. Hence, a man
weighing 105 lbs. and carrying 10 lbs. in walking
on a level 15°55 miles, does work equal to raising
210 tons one foot, i.e., an average day’s work of
300 foot-tons reduced proportionally to his weight.

‘““ The basis of the task system upon irrigation
“ works 1s that in ordinary times, when the lhift
‘“ does not exceed 4 feet, and the lead does not
“ exceed 50 feet, 100 cubic feet of black or red
“ soil can be excavated and disposed of by one
“ man, one woman, and one child, and therefore
“ at the present time 75 cubic feet only is to be
“exacted. * * ¥ * Tam therefore of opi-
‘““nion that under the existing orders of Govern-
““ ment the preseunt task set by Colonel Finch is
““ too high, and should be reduced to 75 cubic feet
“ for Public Works Department, and to 50 cubic
““feet for Civil Agency Works.”—(Colonel
Merriman, R.E., Chief Eugineer for Irrigation,
Bombay. No. 1516, dated 5th March 1877,
para. 3.)
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Estimation of the Dynamic Value of a task of ex-
cavating and disposing of 75 cubic feet of black
or red soil with a 4 foot lift and 50 feet head,
the task demanded on Relief Works under Public

Works superintendence from a man, woman, and
child.

For the purpose of calculation, the above task
may be stated something in the following way :—

1. Excavation and filling baskets, say 3 bas-
kets to a cubic foot.

2. Lifting the baskets on to the heads of the
carriers, say 5 feet 6 inches ; say 80 lbs. to the
cubic foot ; allow 2 lbs. for weight of basket.

(3]

3. Carrying away the earth and returning with
the empty baskets.

1. Ezcavation and filling baskets.—A rather
low estimate of a day’s work for an English
labourer employed in excavating earth and filling
wheel-barrows is 270 cubic feet. Taking the
dynamic value of this to be 350 foot-tons, 75 cubic
feet = 97-2 foot-tons.

2. Lifting the baskets on to the heads of
the carriers.—86 x 75 x 53 = 385,745 foot-
lbs. + 2,240 = 1584 foot-tons.

3. Carrying.—Take for this 75 x 3 = 225
trips. The work of each trip consists of @. 105 lbs.
(weight of body) + 5 lbs. (for clothes and baskets)
+ 2666 lbs. ( = 80 =+ 3 or weight of earth) hft-
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ed 4 feet + 50 = 20 (for lead) = total lift 6%
feet = 186-66 lbs. X 65 feet = 888:3 foot Ibs. ; b.
Return with empty basket 110 x 2:5 = 275 foot-
Ibs.—Hence 8883 + 275 x 225 =+ 2,240 =116:85
foot-tons.

Hence, supposing the whole task to be done by
a man weighing 105 lbs., its dynamic value is
97-2 + 1584 + 116-85 = say 230 foot-tons. This,
however, is the whole task demanded from a man,
woman, and child. Taking the man’s work at
half of this, we have 115 foot-tons as the dynamic
value of the day’s work of a man weighing 105 lbs.
employed on relief-works under Public Works
superintendence.

Again, on relief-works under Civil Agency two-
thirds only of the above task is required = 153%
foot-tons for the whole task of a man, woman,
and child ; and taking, as before, half of this to
be the proportion done by the man, we have
76% foot-tons as the dynamic value of the task de-
manded from men weighing 105 lbs. employed
on relief-works under Civil Agency.

Hence, taking 210 foot-tons as an average day’s
work for a man weighing 103 lbs. (see ante), the
task of 115 foot-tons demanded from a man
(weight assumed as 105 1bs.) on relief-works un-
der Public Works superintendence amounts only
to 54'75 per cent. of an average day’s work.
Similarly, 76 % foot-tons, the task demanded on
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relief-works under Civil Agency from a man
(assumed weight 105 1bs.), amounts only to 366
per cent. of 210 foot-tons, i.e., 36'6 per cent. of
an average day’s work.

Stated in another way :—it has already been
shown that a man weighing 105 lbs. and carrying
10 1bs. walking on level ground does work = 1351
foot-tons for every mile walked. Hence, as
1156 + 13:561=8'52, and as 763 + 13'561— 568,
the task demanded from a man weighing 105 lbs.
on relief-works under Public Works superinténd-
ence is just equal to the work which he would do in
walking 8:52 miles on level ground carrying 10 lbs.
Similarly, the work demanded from a man weigh-
ing 105 1bs. on relief-works under Civil Agency
1s just equivalent to the work which the same
man would do in walking 568 miles on level
ground, carrying 10 lbs.

To show now that natives of India are capable
of doing work in proportion to their weight,
reckoning 300 foot-tons as an average day’s work
for a man weighing 150 lbs., I cite the two fol-
lowing instances :—

1. An ordinary day’s work for 12 palkee bear-
ers is to carry a palkee down from Matheran to
Narel and bring it back from Narel to Matheran
with a person inside. The distance from Narel to
Matheran is 7 miles ; the height of Matheran
above Narel is 2,377 feet. One of the palkees
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was found to weigh 195 lbs., and the average
weight of the bearers was found to be 117 lbs. as
they stood, say 115 1bs. + 2 lbs. for clothes. Tak-
ing the up-journey only, and supposing the indi-
vidual inside the palkee to weigh 125 1bs., the load
of each bearer = 195 + 125 =+ 12=26"66 lbs; and
2666 + 117 = 143'66 lbs., hft 2,377 feet; + for
the 7 miles carried 5,280 x 7 =+ 20 =1,848 feet ;
14366 x (2,377 + 1,848) —+ 2,249 — 270-96 foot-
tons. The work, therefore, of the up-journey
only = 27096 foot-tons, considerably above 230
foot-tons, i.e., 300 foot-tons reduced in the pro-
pertion 150 to 115.

2. The recognized load for a Narel coolie is
40 1bs, This, although brought up to the same
height, 1s carried generally a part of the way by
short cuts, reducing the distance walked to about
5 miles. Hence. 117 + 40 =157 lbs. lifted 2,377
feet + for the 5 miles 5,280 X 5 + 20 = 1,320 feet,
and 157 x (2,377 + 1,320) = 2,240 =259 foot-
tons. Taking no account of the walk back
unloaded, this is also considerably above 230 foot-

tons, i.e., 300 foot-tons, reduced in the proportion
150 to 115.
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In the course of a discussion which arose on
the preceding memoranda—see Gazette of India
of July 7 and Sept. 1, 1877—the following addi-
tional matter bearing on the subject appeared :—

i
During 1876 (the year quoted) the rate of
sickness and mortality in the Bombay House of
Correction was as follows :—
Mortality.—Number of deaths 5, equal to 1'95
per cent. of the average daily number of

prisoners,
Sickness.—Daily average sick from all diseases

46 per cent.
Total admissions into Hospital during the year

for dysentery, diarrheea, and Ansemia 18.

2‘4.

During the siege of Paris the mobiles
employed on severe duties in the trenches during
the winter months received a daily diet contain-
ing only 12:5 grammes of Nitrogen (= 193 grs.)
and 263 grammes Carbon (= 4,060 grains), and
preserved generally a good state of health; their
average weight was 1383 lbs. Armand Gautres
in citing this experience remarks that the gene-
rally -accepted bare subsistence ration (02 grams.
of Nitrogen and 4202 grammes of Carbon per
kilogramme of body weight equal to 1-4 grains
Nitrogen and 294 grains Carbon per Ib. of body
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weight) would appear to be a little too liberal.—
(Letter from Dr. Dymock, Bombay Gazette, 19th
June 1877.)

3.

The Bombay relief kitchen ration during
the Famine of 1877 and which, it is stated,
proved sufficient, was as follows :—

Excluding special cases such as sick children
and suckling mothers which receive special treat-
ment—

A. For a man—

1. Three “ breads,” each containing 5 ounces
of jowari-flour.

2. A pint of ragi gruel, containing 1} ounces
of ragi and salt,

3. Nine fluid ounces of dhall soup.

B. For a woman—

The same as for a man less 1 bread.

The dhall soup contained in 40 gallons 28 lbs.
of dhall, 24 Ibs. of jowari-flour, and salt and con-
diments, viz., massala, 4} 1bs., tamarind 1 1b., tur-
meric 6 oz.,and salt 3 Ibs. = in nine fluid ounces
to dhall ‘63 oz. jowari-flour *54 oz.

The ration ““ for a man?” equalled, therefore,
Nitrogen 113'6 grains, Carbon 3,004 grains, per
diem.

4.
The ¢ Dynamic value’ in foot-tons of


















