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18 Rev. S. Haveuron on Healthy Urine of Man.

undertook a number of observations on the food taken by the
persons experimented on in the preceding part of this paper,
Particularly with reference to the nitrogen received in their
ood compared with the nitrogen excreted by the urine. The
results of these observations I shall now detail, previously to
deducing any inferences from the excretions of the urine. I
determined the water lost by drying each article of food at
212° F., and afterwards analyzed the dried product for nitro-
gen, by burning in a tube with soda lime, and collecting the
ammonia in muriatic acid. The quantity of nitrogen was found
by adding bichloride of platinum, and afterwards weighing the
double chloride of platinum and ammonium on a weighed fil-
ter; or by the weight of platinum after ignition; or by both
methods. I always found, when the ignition of the double
chloride was conducted slowly, that the results were identical
with those given by the direct weighing of the ammoniaco-
platino-chloride.

Eaxperiments on Food.

1. Lean roasted Mutton ; leg; 5 days dead before cooking, 2
days cooked—
114 grs., dried at 212° F., gave 48:10 grs.
Solids = 48'19 per cent.

2. Lean roasted Mutton; leg, nearer the shank end; more fat
and fascia than in No., I'; 5 days killed, 1 day cooked—
89 grs., dried at 212°, gave 28:10 grs.
1810 grs. of the latter, burned with soda lime, gave of pla-
tinum 12-70 grs.
Solids = 81-57 per cent.
Nitrogen = 1002

3. Lean roasted Mutton ; leg, nearer the loin; very lttle fat or
fascia; 5 days killed, 1 day cooked.
123-75 grs., dried at 212° F., gave 62-80 grs. ;
13+30 grs. of the latter, burned in tube, gave of platinum

11-70 grs. :
Solids = 50-75 per cent.
Nitrogen = 12:56 ,,

4. Lean raw Mutton ; loin; 5 days killed.
118:75 grs., dried at 212° F., gave 3890 grs.
14-65 grs. of the latter gave of platinum 11-53 grs.
Solids = 32:76 per cent.
Nitrogen = 1121
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11. Boiled Cauliflower; 1 day cooked.

203-18 grs., dried at 212° F., gave 22-25 grs.

2033 grs. of the latter gave of am. plat. chloride 11-40 grs,

: Solids = 10-95 per cent.

Nitrogen = 350 ,,

12. Prison Milk. Dr. Apjohn favoured me with the results
of his own experiments, made by direct analysis on two speci-
mens of the milk supplied uauﬂ.ﬁy to the Dublin market, and
on a specimen procured direct from the cow. From these
carefully conducted experiments it would appear that, if the
adulteration of milk be merely water, the specific gravity
affords a direct measure of the nitrogen present. The nitrogen
was determined by him in the same manner as by myself, viz.,
by the corresponding weight of platinum procured.

No. 1, Sp. gr. 1025 ; Platinum per1000grs. 21-80grs.

No. 2, o 1ORTE i 2362 ,,

No. 3 (pure) ,, 1035; o 32:48 ,,

The prison milk examined by me had a specific gravity of
1024-9, and also contained 177 grs. (equivalent to glucose) of
sugar per pint. !

Collecting together the preceding data, the following Ta-
bles may be constructed, showing respectively the quantity of
water and of nitrogen in the several articles of food experi-
mented upon.

TaBLE J.—Quantity of Water and Solid Matter in Articles of Food.

Solids Water
He. Footk per cent. | per cent.

=
-

Mutton (roast), . .| 4219 | &7.81

% ' ’ 31:57 | 6843
L i 11 50'?5 49'25
2. | Mutton (raw),. . .| 3276 | 6724
3. | Beef (roast), . . .| 3816 | 61:84
4. | Beef(raw), . . . .| 30:T7 69-23
5. | Bread (1st quality), . | 61:51 | 3849
6. | Bread (2nd quality) . | 6134 | 3866
7o | Oatmeal v S T SO 20 sl
8. | Indian Meal, . . .| 8520 14-80
9. | Cauliflower, . . - 1095 8905

The following remarks may be made on this Table:—
The per-centage of water in roast mutton varies much more
than it does in roast beef, probably on account of the more va-
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the nitrogen taken in food, as I certainly find some difficulty
in understanding how M. Barral, only weighing 105 lbs., could
possibly consume the equivalent of 926 grs. of urea per day. If
any doubt rest on the actual facts as to the nitrogen in the
food and urine, of course the result as to the skin and lungs
becomes worthless, as 1t 1s found simply by difference. I now
turn to the case of Nos. 2, 3,4, ), of %’able B, for which I have
accurate analyses of the food and urine, but not of the feces.
These subjects of experiment, being prisoners in the Mili-
tary Prison in Dublin, of course could have no access to any
food except that allowed by the regulations. I am indebted
to my friend, Mr. Tufnell, to whom I take this opportunity of
acknowledging my obligations, for the facilities which I ex-
perienced in making my observations on this class of subjects.
_ The food allowed by the prison regulations is the follow-
ing :—
: F ARl s e 0T
II. Indian Meal, . . 9 oz.
Te Bread, T o v L. L D 0%
IV, Milk, st o - s L pnta,

The preceding quantities of food, converted, as before, into
their equivalents of urea, give the following results:—

1. & oz. oatmeal,
mégm:-u grs. ,,
10000 208 grs. at212° F.

10000 <= 304 grs. nitrogen.
28 = 60 [ETS. urea.

210-5 grs.

1I. 9 oz. Indian meal.
16 7000 grs.
1000 852 grs. at 212° F.
10000<=156 grs. nitrogen.
ﬂﬁuﬁiﬁl} grs. urea.

112 grs.

I11. 8 oz. prison bread.
16 7000 grs. o,
10000 6184 grs. at 2120 F.

10000 221 grs. nitrogen.
28 G0 grs. urea.

1016 grs.

The milk used in the prison had a specific gravity of 1024-9,
and contained 177 grs. nlE sugar equivalent to glucose per pint.
I therefore adopt forit the same result as that before used, viz.,
one pint equivalent to 58 grs. of urea.
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1. To estimate the work done by a person of a given weight
walking, it is only necessary to remember that the effort of
walking is equivalent to that of lifting one-twentieth part of
the weight of the body through the distance walked; this fact

I have established by many observations. We therefore ob-
tain the following formula—

Work done in walking estimated in tons | 5280 % w x n
lifted through a foot, } T YO (4)

w and n denoting the weight in lbs., and the distance walked
in miles.

2. The work done in shot drill is somewhat more difficult
of estimation. From careful observation of the prisoners en-

aged in this highly uninteresting occupation, I obtained the
E}l owing results:—

Each man lifts a 32 1b. shot to his breast (3 ft.) from a tres-
sel, carries it through 9 ft. by measurement (4 paces by drill) ;
and lays it down on a similar support; he then returns unloaded,
and takes up another shot, and so repeats the double journey ;
of course, after a certain time, all the 32 lb. shots are transferred
from one side to the other of the working gang, and they must
then reverse the order of proceeding, anf carry back the shots.
Six of these double journeys occupy one minute.

Now, as it can be proved that equal work is done in lifting
and laying down the shot, we readily obtain the following ex-
pression for the work done in the three hours—

(2w + 32)a 32 4 2A

1 =| =— ]
Wore i '”’"3_( 20 x 2240 T 2240 )x BRSO (%)

where
w = weight of man in pounds.
a = distance in feet to which the 32 lb. shot is carried.
h = height in feet to which 1t 1s lifted.
n =number of double journeys per minute.
Substituting for these their values, we find—
Work of three hours’ shot drill in tons lifted through one foot

_ ((2821bs.+321bs.)9ft. 321bs. x 6ift.
‘( 20 x 2240 ' 2240

3. Oakum-picking—If we estimate the mechanical labour
of this occupation as less than half that of walking, it will be
safe to consider 3} hours of oakum-picking as equivalent to
5 miles’ walking; this estimate I adopt for the present.

From the preceding considerations, the following estimate
of the work done in actual mechanical labour by the subjects
of €Xperiment of Table B is easily deduced.

) » 6 % 180 = 1607 tons.
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appears to be partly due to the rapid character of the work,
and its consequent exhausting effect.

Let us take the work done by the paviours as the average
work of well-fed and well-paid labourers, working freely ; and,
supposing each man to Weli‘h 150 lbs., and calculate how high
this work would lift his body in the 24 hours. We find, call-
ing & this height in miles—

x x 150 1bs. 352 tons_
22407 " K2R

or,
z = 1005 miles.

This result is confirmed by the consideration that 20 or 21
miles per day, with rest on Sundays, is the utmost that a skilled
pedestrian would undertake as a constant performance, carrying
no weights except his clothes. Since the coefficient of traction
is 1-20th or 1-21th, this would be equivalent to lifting his body
through one mile per day.

This mode of considering the result is independent of the
weight of the agent, and will be found useful in almost every
kind oflabour, as the work done is generally proportional to the
weight of the labourer; and it is easily remembered that a man
cauﬁﬂ lift his own body through one mile by the utmost daily
labour he is capable of. Let us now consider the height to
which the work that keeps a man’s body alive for 24 hours 1s
capable of lifting that same body. The vital work on 150 lbs.
is measured by 2977 grs. urea, and 38:69 grs. of urea are
equal to 100 tons lifted one foot, from which 1 find the follow-
ing chain:— .

Fetiol
Bﬁl'gg?lgﬂﬂ tnﬁwt_

1 2240 1b. feet.
5280=——1 lb. mile.

2-18 miles.

Therefore, the vital force that keeps a man of any weight
alive for 24 hours, is capable of lifting his body through 218
miles in the same time,

I may add, as a confirmation of th_e estimate of v'ital work
(297-7 grs. urea to 150 1bs.), that I tried some experiments on
convalescent hospital patients, who took little or no exerecise,
and were well fed, and that I found 300 grs. urea to be the
daily excretion of men weighing 11 stone, or 154 lbs.

%l: remains now to determine, if possible, the Oé;i.;s mentale,
and to eive its coefficient in waste of tissue, or discharge of
urea. For this purpose, I constructed the following Table:—



























