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in the Engraving belind the Tread-wheel shed, is the Mill-
house, containing the necessary machinery for grinding corn,
for which purpose there are four pairs of stones, &ec. On the
right side of this building, a pipe is seen, passing up to the roof,
on which is placed a large cast-iron reservoir, capable of holding
about 6500 gallons of water, for the service of the prison. This
reservoir is filled from a well behind the Mill-house, nearly 200
feet deep, by means of a forcing-pump, connected with the
principal axis which works the machinery of the Mill.— This
axis or shaft passes under the pavement of the several yards,
and by means of universal joints* at every turn communicates
with the Tread-wheel of each class.

The Tread-wheel, which is represented in the centre of the
Engraving, is exactly similar to a common water-wheel ; the step-
ping-boards upon its circumference are of sufficient length to allow
standing room for a row of fifteen persons.+ The weight of these
persons—the first moving power of the machine—produces the
greatest effect when applied upon the circumference of the Wheel
at or near the level of its axle; to secure, therefore, this me-
chanical advantage, a screen of beards is fixed up in an inclined
position above the Wheel, in order to prevent the prisoners from
climbing or stepping up higher than the level required. A hand-

* It is by means of these universal joints upon the main shaft connecting the
Tread-wheels with the machinery of the mill or pumps, that the relative
position of each may be varied so as to suit the plan of almost any prison.
On this subject, it may be proper to observe, that the Mill-house should
be so placed as to exclude as much as possible any thoroughfare in a
prison, by the passing and repassing of carts with corn and flour. When the
Mill-house is situated outside the boundary wall of the Prison, every incon-
venience of that kind is avoided, and the security and quiet of the Prison is -
promoted.—Care should, however, be taken that such bmilding be detached
from the outer wall, lest the security of that boundary be impaired.

+ Twenty inches is the common allowanee of standing room to each man.
There are at present ten Tread-wheels erected in this House of Correction, one
in each yard - two of these wheels are capable of holding six persons each ; two,
nine persons each ; four, fifteen persons each ; and two wheels, cighteen pers
sons each ;—making up altogether 126 persons.
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rail is fixed upon this screen, by holding which they retain
their upright position upon the revolving wheel;* the nearest
end is exposed to view in the Plate, in order to represent
its eylindrical form much more distinctly than could otherwise
have been done. In the original, however, both ends are closely
boarded up, so that the prisoners have no access to the interior
of the wheel, and all risk of injury is prevented, A light shed
protects the prisoners as well in wet weather, as from the heat
of the sun in summer; and it is so constructed as not to in-
terfere with the Governor’'s view of the prisoners, nor to lessen
the security of the yards.

The Tread-wheel is set to work in the following manner.
The party of prisoners ascend at one end by means of steps, and
when the requisite number are ranged upon the Wheel, it com-
mences its revolution. The effort, then, to each individual of the
party, is simply that of ascending an endless flight of steps, the
combined weight of the prisoners acting upon every successive
stepping-board, precisely as a stream of water upon the float-
boards of a water-wheel. This operation is maintained without
intermission during the hours of labour, by the appointment of
a certain portion of the class to relieve the party on the wheel.
These changes are performed at regular intervals determined by
signal, when the prisoner at one end of the wheel descends for
rest, another at the same moment ascends at the opposite ex-
tremity of the wheel, as represented in the fmntispi'ece"r By
this method, the proper number of men on the wheel is con-

* It was discovered, in one recent instance, that in consequence of the
hand-rail projecting too forward, the prisoners had the means of leaning or
resting npon it ; by which loss of weight, the working of the wheel was checked,
and the labour to the prisoners became much lightened. To obviate this,
it was found necessary to have the hand-rail made sufficiently narrow,
and so fixed upon the sereen of boards in front of the prisoners, as fully to
afford them the means of supporting themselves upon the wheel, but without
allowing them the means of evading the labour.

+ At the Bridewell, in Edinburgh, these changes are announced by means
af a bell attached to the machinery ; the bell is capable of heing set so as to
give the signal at intervals of any length that may he desired.
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the discipline of the Tread-mill may become so light to each
prisoner as 'entively to fail of its salutary effects. If, on the
contrary, the rate of revolution be too quick, and the proportion
of resting prisoners too small, the individual labour will be
incréused,- and if carried too far, the health of the prisoner will be
exposed to injury. It is very desirable that these two extremes
should at all times be carefully guarded against, and that in
justice to the convict the individual labour should be deter-
mined with as much precision, and maintained with as ‘much
uniformity, as posdible. Again, the duration of general labour for
the day in summer being at most Prisons half-as'long again as
in winter, if the same arrangement in,regard to proportion and
velocity which Lave been adopted in the latter séason be also
followed in the long days of summer, a prisoner might incur
the risk of suffering ; at all events, it would render a sentence
of one month of hard labour at the Tread-mill; a very
unequal punishment in summei and in winter. - Although it
does not appear, as will be shown by certificates transmitted
from. the several Prisons where the Tread-mill has been for some
time in operation, that the labour is injurious to the health of
the prisoners, (but on the contrary that it is a healthy employ-
ment ) ; yet, from the preceding observations it must be evident,
that without some means of determining the daily amount of
individual labour, and of confining that quantity at all times
within certain safe limits, circumstances might occur which
would inadvertently lead to the infliction of very severe punish-
ment. It seems, therefore, an object of jgreat importance to
consider, by what simple method the. degree or quantity of
Tread-wheel labour to each prisoner may be accura.teljr mea-
sured. .If the individual labour be capable of precise measure-
ment, there will be little difficulty in adopting certain fair limits
within which the amount for the day may be mnﬁned without
any risk on the one hand of its becoming to the prisoner mere
rc-.,mat.mn or on the other the means of injury to his health.

In the application of human exertion to - this species of
mechanical labour, there are two objects to be considered
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In going through these details, by which the measurement of
individual labour is so easily explained, it may have been remarked,
that the result of any case of Tread-wheel labour must depend
upon several circumstances connected with the management of
the machine, which are open to considerable variation. First,
the rate of ewertion is determined by the velocity of the Tread-
wheel, and by the height of the steps; the former may be acce-
lerated or retarded by the quantity of work or service (as it is
termed) which is to be performed in the Mill ; and in this respect
the interest of the party to whom the profits of the Mill belong,
happens to fall on the most favourable side in relation to the
lahnuring prisoners, since the heavier the service, the slower in
general will be the revolutions of the Tread-wheel. The ma-
chinery, however, to which the power of Tread-wheels is ap-
plied, in most cases affords several degrees of service or em-
ployment, by which the manager has considerable .scope for
regulating the velocity ; and in case of work falling short the
Fly will come into use. The height of the step, which varies in
the different Tread-mills already erected, will materially affect
the amount of daily exertion,—half an inch more orless in that
respect making a difference of nearly one thousand feet ascent ina
day of ten hours general lubour. Secondly, the duration of the
individual labour depends, as has already been observed, upon
the time of general employment which the Rules of the Prison
may appoint for the day, and upon the propertion which the
number of working and resting men bear to each other, or to the

- —_ - ———— ——

raised one foot, as the mechanical measure of daily exertion. The diameter of
the Tread-wheel does not form any part of the above caleulation. The mecha-
nical power of course depends upon the diameter of a wheel ; but as great
power is not the leading object in the erection of these machines, it is found
that the most convenient sizes for Tread-wheels are from four to six feet
diameter: and the height of the steps from seven to eight inches. Wheels of
larger diameter occasion increased expense, and ocenpy greater space in the
Prison. There might, however, he some advantage in.having one or more
of the wheels in the Prison of different diameters, as they would afford the

means of varying the rate of exertion to a class, when occasion might re-
quire it, *

c
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DESCRIPTION OF THE

“¢ Sliding Scale for Tread-wheel Labour.”

This Instrument, which is represented in the annexed Plate,
consists of three principal parts or divisions ; the first, beginning
on the left side of the Scale, contains the Ascent in feet, and the
Steps per minute ; upon the second (which is the Slider) is found
the Time ; and the third part contains the Proportions of a class
to be employed on the Wheel, with an Index at the bottom
referring to the time of general labour per day as appointed by
the Prison Rules.

The ascent in feet, which, agreeably to the foregoing ob-
servations, forms the standard of measurement for Tread-wheel
labour, is laid down from 2000 to 30,000 feet. The divisions, or
fractional points which oceur from 2000 to 10,000 feet, express
100 feet each; they then, it will be observed, become wider,
and denote 200 feet each from 10,000 to 30,000 feet, the limit
of the Scale.

Below the “ Feet ascent’" are placed the ““ Steps per minute ;"
these range from twenty to eighty steps, (limits not likely to be
exceeded in any case) : each division, or fractional point, reads
off single steps. The index referring to the height of these
steps, is placed near to the top of the slider, which forms the
second or middle part of the Scale: as the height of the steps
is found to vary in different wheels, a few index-divisions are
inserted for steps of 7 inches, 73, 8 inches, &c.*

* On application for the purchase of the Instrument to be used for the
Tread-mill of any particular Prison, it will be necessary to be provided with

the exact height of the steps, in order that this Index may be inserted in ¢he
 7most accurate position for the Tread-mill in question. The height should
be taken from the upper surface of one stepping-board, fo the upper surface
of the next, applying the measure to the outer edge of each board, which is
the part receiving the step of the prisoner. Care must also be taken to ob-
tain the fair average height, as a small difference in the height of the steps

may occur in the same wheel, in consequence of some of the boards being of
nnequal thickness, '
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was twenty-two, and that thirteen of them, or 4 were observed
to be on the wheel : in looking for the column for classes of 22
prisoners, and carrying the eye downward, the proportion sought
for will be readily seen: but if 4 had been required, it would
not have been found, because being equal to 7 it would appear
in its respective column. A little practice will soon render this
part of the Scale easily understood. '

Below these columns is inserted the second Index, or fixed
point on the Seale. This is to be used to mark off the time of
general employment for the day, as appointed by the Rules of
the Prison ;—for the sake of distinction it is called the * Index
for the time of General Labour.”

- The following Examples will point out the use of the Scale
as applicable, first, to.the measurement of Tread-wheel labour,
“and secondly, to determine the combinations necessary for its

management,
Of Measurement.
Examrre L.

Tur time appointed for general employment at the Tread-
mill in a Prison being eleven hours per day,*—the propor-

 tion of prisoners placed on the Wheels being two-thirds of the

class,—and the velocity of the Tread-wheels being forty-one
steps of eight inches per minute ;—required the amount of indi-
vidual labour performed for the day. !

Look for 11 hours on the right edge of the slider ; having
found it, move the slider so as to bring that hour to the * Index
for the time of genéral labour: " this being done, look in the
first column of ‘“ Proportions ™ for 4, and observe the point of
time on the slider immediately coinciding with that proportion,
which is exactly 7 hours and 20 minutes :—this will be the time
of actual labour which falls to the lot of each prisoner for the

* This time is taken for the sake of showing from the annexed Plate itself
the solution of the three first Examples ; the Instrument being set to that po-
sition solely because it was the most convenient for engraving the Plate.
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(holding fifteen persons) that the time of general labour, and
the amount of individual labour for the day, may be strietly
fulfilled.

The index for eight-inch steps being set at 12,000 feet, op-
posite to 40 steps will be found 7 hours 30 minutes, the time of
individual labour per day; then set the index of general labour
to 11 hours, and carrying the eye upward on the same edge
of the slider to 7 hours 30 minutes, it is found to coincide with
a fine horizontal line in the first column, which (extending to
the third fine perpendicular line) indicates that the proportion
sought for will be found in the third column, which is £, the
proportion required,

ExamrLe IV,

The time of general labour being, as in winter, seven hours
per day, and the proportion of prisoners on the Tread-wheel being
four-fifths, at what veloeity must the Wheel revolve, to increase
the amount of individual labour for the day to 11,000 feet ascent ?

Set the index of general labour at 7 hours, and opposite to
the proportion #ths, will be found 5 hours 36 minutes; then
set the eight-inch index to 11,000 feet, and opposite to 5 hours
36 minutes will be found 49 steps per minute, the velocity
required.

Examere V.,

The amount of individual labour being fixed at or near 12,000
feet ascent, in a day of nine hours general labour, at two Prisons,
viz. Stafford and Cold-bath Fields, Middlesex ; at the former
Prison, the velocity of the Tread-wheel is stated to be six't":jr
steps of seven inches per minute; and at the latter Prison
forty-four steps of eight inches: it is required to know what
proportions of prisoners on the Wheel must be adopted at each
Prison, so as to impose on their respective prisoners the same
amount of individual labour,

Set the seven-inch index to 12,000 feet, and opposite 60 steps
read off 5 hours 44 minutes; then set the index of general
labour to 9 hours, and nearly opposite 5 hours 44 minutes will
be found 1fths, the most suitable proportion for the Stafford
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view. This table affords a striking picture of the inequality with
which a sentence of hard labour must, according to present cir-
cumstances, be enforced at the Houses of Correction in different
counties ; and will show the importance of introducing a more
uniform system, an object which the sliding scale appears well
calculated to promote.* The second Table also furnishes in-
formation of someinterest ; the examples are computed from the
duration of daily labour in summer and in winter, as ordered by
the present Rules of each of the Prisons referred to ; and upon the
presumption (warranted by the returns) that the same course of
management, already particularized in Tablel. continues unaltered
at each Prison throughout the year. By this Table is shown the
different rates of labour to which a econviet would be subjected on
a sentence to the same House of Correction in summer and in
‘winter ; from which it would appear that the punishment in sum-
‘mer is in most instances fifty per cent.more severe than that in-
flicted by the same sentence in winter, and vice versid. By the
pplication of the Sliding Scale to these very unequal results, it
may be seen (as pointed out in Example IV.) in what manper
he labour at the Tread-wheel in summer and in winter may
e brought within limits better suited to each season: and thus
he punishment of hard labour may be rendered more uniform
hroughout the year.

The remarkable difference which appears in the several results
f Tread-wheel labour is sufficiently accounted for by the imper-

ect manner in which new Machinery of this nature must at first
expected to be worked.

* The Examples in the Tables will be found very convenient for ascertain-
tlie nse of the Scale.

13
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TABLE |

Resaltin feet of

k . mlllt:-j :ulng the rate|

roportion of working | valoc of individual labouy

Name of Prison. and resting Prisoners st 'Mpt:rq;?nr::edFRMI [t each Prison in

the Wheel. "t a day, taken at ap

average of
Eight Hours

general labour, .

Lancaster Castle® oy Gfokt; 50 steps of & inchies. .. . .53 ]

"*** | e.1-3rd on, 2-3rds off| *” SWPS 0 |e + - 9540 feet. §
Il.cwes.. 4 on, 4 off. 43 steps of 7 inches. |, . .. 6300.
o Felons . .. .. 3-4thsand 1-4th. |52 steps of 7% inches., . .. 7200.

elmsiord § Misdemea-
i E 2-5rds and 1=3rd. : [ oo vhveisnenens oo .. 6400,
Badbord!". ¥ atsevaniis 2-5rds and 1-3rd. |40 steps of 7 inches. |, .. 7460.
Sometimes (9 on 5 off, . e.9-14thson|.. . ............... b 1
averford West ..... .. # and % 48 steps of 7% inches.|. . .. 7200.
Men and Women :
waffham. .. .... cveeen|’ 10 onand 3 off, :

i. e. 10-13ths on. 32 stepsof 8 inches. |....7850.
(Never exceed)l . 4-5ths and 1-56th.  |................v.|....B150.
. Adhammas . galnen . di 4 and 4 50 steps of 8 inches, .. ..8000.

Men and Women to 60 steps. -x = « 3600,
|Leiueste1-1............. 4 and & 60 steps of 74 inches.|.. .. 9000.
lBur]r......... cewesss| 2-3rds and 1-3vd. |50 steps of 7 inches. |.. .. 9550

old-bath Fields, House . '
fCorrec for Middlesex 2-3rds and 1-3rd. | 44 steps of B inches. |. ... 9380
Men and Waomen i
{Horsley...............| 2-3rdsand 1-3rd. |44 stepsof 8 inches. |....%380
! Men...| 5-4ths and 1-4th. 48 steps of 7 inches. |... 10,080.
-IN":'r':l:“ﬂI"“'t“':""IL ** | Women| 35-4ths and 1-4th. | 58 steps of 7 inches. |....7,980.
‘L‘:nmbridge (County] ....| 2-5rdsand 1-3rd. |51 steps of 7§ inches.. .. 10,175.

« +¢ A small Tread-wheel for nine prisoners, ordered by way of experiment.”
+ ¢ Those females that are strong and powerful are employed during the sume nuf

ber of hours as the men; the others only half the time.”

1 The proportions are reported to be very uur-::rh‘dn-. if the prison hap
the number of relays are high, and when the prisoners are reduced in number,
it thns happens that great inequality of labour ensues, and as
that inequality must be at fumes

relays are fewer:

velocity of the Tread-wheel is remarkably high,

VEIY considerable,

full,

pens to be full
the
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Table I.—;:untiuusd'.

Proportion of working

Hesult in feet of
cent, being the rat
of individual labo

Velocity of Tread-wheellat each Prison i

Name of Prison and resting Prisoners at per minute. a day, taken at an
the wheel. average of
Eight Hours
general labour.
pswich ... .... o......l 2-3rdsand 1-3rd. | 48 steps of 8 inches. |... 10,250.
Men b diiiine 15 on, 6 off, 48 steps of 7% inches.|. .. 10,270.
: i.e.15-21stsor5-7thson
BXELEr . .. 4 (Never exceed) 3J—4thsand 1=dth. |......... .00 -~ 10,800
WOIIIEII---H iaﬂl‘]*- oA @B BB E BE E @ R E w W EEE ?Eun"
P a1 O ERPOROR p e 5-4ths and 1-4th. |48 steps of 7% inches.|. .. 10,800,
Also | 2-3rdsand 1-3rd.  [ieeviinieincaranas]ioas 9600,
|
| Men 4=5ths and 1-5th. | 48 steps of 7 inches. |. .. 10,750.
puildford. . .. .. {'Wurncn L4 thy At I dEnEmi|o R S L .. 10,020.
|
. 40 on, 16 off. _ .

ading ...... 3 { r, 4ﬂr55ti1,3 il 5_’?“‘5‘ 48 steps of 8 inches. |. .. 10,960.
brixton (Men and Women) | 3—dths and I-4th. | 48 steps of 8 inches. |... 11,520,
orchester .... .. o 5-4ths and 1-4th. |48 steps of 8 inches. |.. . 11,520.

: 11 on, 5 off 3 -
aford. ... I, Jgm e o 160 steps of 7 inches. |.... 11,550.
jurham®*. . .. .. ... 3-4ths and 1-4th. | 58 steps of 7 inches.|. .. 12,180.
| 32 on, 6 off,
foucester Penitentiary i.e. 32-38ths or 48 steps of 8 inches. |. .. 12,920.

! 16-19ths on. -

1 :

f .'nurg;h Bridewell ,,..] 3-4ths and 1-4th. | 56 steps of 8 inches. |. . .13,440.

* The prisoners at this gaol are no
f the year under the present regulations.

t employed longer than seven hours at any time

5 - 1 ] . . .

' :'IB The height of the steps is probably, in some instances, not perfectly accurate ;
' general, h::m'[_wer, they may he depended upon, particular care having been used by
“eeise explanations to obtain the measurement correctly.
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TABLE 1I.
Showing the amount of Tread-mill labour per day in Winter and
Summer, according to the present system of management, :
Time of Amaonnt of Time of Amnont g
General Labour Individnal General Labonr Individu
Name of Prison. per Day, Labour per Day. Labonr
WINTER. per 1y SUMMER. per DK
L Feet. Feet.
ncaster Castle., ......| Seven Hours. |...4660,..] Ten Hours. 66
150 R PSERTE e Rt ) Seven Hours, |...5510... Eight Hours. 6300
Clislmgford Felong . v ey g H PR ;117 ) .
Misdemean:n. e b |1 55600 -
Bedford. .............. : ...5600. .| Nineandahalf | g8
(Sometimes)| ~ Six Hours. —*** a5 Hours. 8570
Haverford West .......| Eight Hours. |...7200...] Twelve Hours. | 10,800
Men and Women
¢ As long as light con- -
tinnes, exeluding an . i
#5wafham . ......cc....| honr ialll::::a?.::;ﬂf for |«..7000. . Tﬂ;_;y::_:‘:hu" | 10,3000
— 7% Honrs.*
G000 Lo 8 (11} }
St Alhamb.. . il s Six Hours. 79200 . lilglft Hows. | ° Hﬁ{:}ﬂ ' |
1
Leicester .............| Seven Hours. 7875 ..} Twelve Hours. 15,500
it As long as day-light "
Bury ....... i Vimesan el pormit? il 170 ) Tomand 8 Balt  qp g
= Seven Hours. -
old-bath Fields, House Six and a half - 620 :
f Correc for Middlesex Hours. geisel ped Nine Hours. 10,56
Men and Women
urham ry Five Hours, |...7610...| Seven Hours. 10,650
i From 0 A. M. Lo uear
I R AR Seven Hours. |.,.8220... "ﬁf:;:::rl::ﬂ;tﬂm 14,080
= 12 Hours.
bridge (County) ... .| Seven Hours. |[...8900,..] Ten Hours. | 12,723
i LR ‘-I-FEBE“"' - - 11 34ﬂ
Northallerton .. g?:nen Seven Hours, leae RORD. .. Dina:Honrs. Elg?ﬁu

# < On Wednesdays and Fridays an intermission, to attend Divine Service.”




Table 1l.—continued.

Time of
General Labour
per Day.

WINTER.

Amount of
Ludividoal
Labunr
per Day.

As long as day-light]

will permit, excluding

‘one hour for dinner.”
= Seven Hours.

-------

'Et'.’-'r-.-.. ‘vum!n s

Seven Hours.

|||||||||||||

Seven Hours.

Seven Hours.

R

Eight Hours.

|||||||||||||||

Seven Hours.

------------

Seven Hours.

N BRI S TR

Seven Hours.

loucester Penitenti ar].r{
-

Six Hours,

inburgh Bridewell . . {

“ Nine Hours in
genéral.'”

Feet.
B oEow BHE[L P

. 3000, ..
.. 6300, ..

... 9450, ..

<. 3400. .,
lIEEEDI " w

.. 10,960 . .
.. 10,080, .

.. 10,080

.. 10,100,

Time of | Amount of
General Labonr Tudividunal
per Day. Labour
SUMMER. e
Feet.
Ten Hours. 12,800
Nine Hours. 12,150
Ten and a half 14,100
Hours. - 13,230
Ten Hours. 13,700
Ten & a halfHours| 15,100
Ten Hours. 14,400
" From abouat half past
& in the morning, until
T in the evening, with
intermission of half an
hour for breakfast, one
hour for dinner, and .
half an hour in the | 16,630
aflernoon for relaxa-
tion :M—
actoal duration
Eleven and a half
Hours.
Ten Hours. 16,170

W

* The Rules laid down for General Labour at this Prison are ; for the months of
~ovember, December, Jamuiry, and February, Eight Hours; March, April, Septem-
» and October, Nine Hours; May, June, July, and August, Ten Hours.

N. B. The Tread-mills at several of these Prisons having been only completed since
dast Autumn, the Summer labonr in such instances is nominal.
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The following form, agreeably to the foregoing method of
calculation, is proposed for a Register, in which the daily amount
of individual labour may be recorded, and regularly laid before
the Committee of Magistrates visiting the Prison.

Duration of | Proportion in | Mean Velocity |Amount of |{Particulars
Name General which the Class | of the Tread- | Individual] of Work
Date. of Labour has worked the | wheel in (eight) | Laboor in [done, qonanti
Class. |asappointed | Tread-wheel | inch steps per | feet of as- jly or weight
by the Rules.|(holding 13 Pri- minute. cent for | of Corn
EONers.) the day. |[ground, &e.
Dec.| PFelons, 7 Hours. | 15-17ths on. | 51 steps. 11,000
NEL.
Kebolvt sassaa B Hours. | 15-19ths. 30 steps. 11,000
hrva ] S 10% Hours. | 13-21sts. 43 steps. 11,000
Migde- Wheel holding
meanants, aboutl0prizencra
[Dec.| N°1 7 Hours.| 9-13thson | 51 steps. 10,000
Hebia. | ... o0 % Hours.| 10-16ths 50 steps. 10,000
TUne. . v oves 10% Hours.| 10-18ths 43 steps. 10,000

With the view of giving greater precision to this inethod of
calculation, as well as of affording to the visiting Magistrates a
~ certain check upon the general labour performed during a period
of some length of time, it is proposed to furnish the Tread-wheel
with a means of registering the number of its own revolu-
tions; because, notwithstanding the complete control which the
Sliding-scale affords over the equalization of the labour, the
correct determination of its amount will depend altogether upon
the accuracy with which the velocity of the wheel is ascertained.
Of the several details which enter into the calculation and re-
gistry of individual labour, the rate of exertion alone remains
uncertain,—the proportion of working and resting men, the
time of general labour per day, and the height of the steps,
being all known or easily ascertained with precision, It is,
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Although the instrument will not indicate in what proportions
a class has been worked at the Wheel, by which the amount of
individual labour is to be computed, yet as a check upon the
rate of labour imposed, and as the means of satisfying any party
concerned of the general labour performed in a Prison, the
instrument must be considered as a most useful appendage tothe
Tread-wheel ; at the same time that it perfects the method
of registering the daily labour of the prisoners. _

Thus provided with the means of measuring and of regulating
the daily quantity of human labour, it is presumed that little
danger will remain of the Tread-mill becoming an instru-
ment of injury to the health of prisoners; or that the su-
perintendence of this kind of labour, will be regarded with
less interest by those who have the control and responsibility

strument after a period of some days: this will be readily computed by the
aid of the Sliding Scale. Suppose, after an interval of six days, the following
entries occur in the Register under the head of ** Mean velocity of the Tread-
wheel,” at a time when the wheel is at work ten hours per day, which it is an
object to verify by the gyrometer :

It Day.i ... 48 Eight-inch steps per minute.
T SR e P o8 . Aok, e Lk do.
ard s ebaitn G A niadD s b s do
ST, SR e . e byl et e TR PP do
71 { v M L o 7 U [ e S T SR do
GEH Y 8L Ale Ao il do.

Setting ten hours on the Sliding Scale to 48 steps, the first day’s mean ve-
loeity, read off the number of feet to which the eight-inch index points ; pra-
ceeding with the rest in the same manner, we have,

Total General Labour per Day.
st Day ... 10 Hours. ...48 Steps = 19,200 feet. .

Gl adeonn sn v v lssbesdin < 20,000
B e Ll e = 18,400
Eh yoteedt eroomer o e = 17,600
5th 44 .= 17,600
fth 20405 = 19,200

112,000

Which sun being divided by the number of feet the circumference of the
TrF:-.nd-whgu,l measures, suppose 16, will give 7000 as the number of revolutions
which should be indicated by the gyrometer. '

L
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labourer, 'The exertion therefore which the operation imposes,
is moderate and uniform ; and it is maintained throughout in an
erect and unstrained position of the body. The Tread-wheels
are in general constructed in the yards of the Prison, a plan
which cannot be too strongly ;ecnmmend'ed , as being materially
conducive to the health of the prisoners.*

The practice of employing females on the Tread-wheel has
hitherto been limited to very few Prisons. The evidence which
the Committee have been able to obtain relative to its effects on
their health, affords’just ground to be satisfied that, under the
superintendence of the matron and surgeon of the prison, no
prejudicial consequences will result ; but care on the part of
these officers is absolutely necegsary. There are, however, to be
found in every Prison, many descriptions of labour for women,
which are much better adapted to female habits than employment
at the Tread-mill. Its application, therefore, although highly
useful to certain classes, and however safe and generally benefi-
cial, would be far from beipg desirable to convicted females of
every deseription, and would, of course, in some cases be
objectionable, -

The subject of diet becomes one of increased importance with
reference to this description of labour. Soon after the intro-
duction of the Tread-mill into the prisons already enumerated,
the dietaries which had been previously in use with the former
sedentary occupations, were in most or in all cases increased. It
is however a matter of some regret to observe so much diver-
sity prevailing in the allowances of food, both as respects
quantity and quality, as will be seen by the list of dietaries
imerteq in the Appendix. On examining and comparing the
contents of these dietaries, it is scarcely possible to refrain from
the inference, that if the allowances of food in some instances

‘ * Whenever the Tread-wheels are from nucess'ity erected in rooms, par-
_hcular care must be taken that a free ventilation be provided. At Northallerton
It was thought proper on this account to substitute a strong trellice in the

place of the closed boards in front of the prizsoners, which has been found
very advantageous,
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are adequate and proper, in others there must be a danger of in-
sufficiency. Some uniformity in this important particular is ab-
solutely necessary. It is a subject which calls for serious con-
sideration, and even legislative interference.

~ In proceeding to point out some of the advantages which the
Tread-mill possesses as a means for the employment of convict
prisoners, the first which presents itself is, its simplicity. No
previous instruction is requisite to qualify any prisoner, on his
first introduction, to perform his full part on the Tread-wheel :—
no materials or instruments are put into his hands that are
liable to waste or misapplication ; and as neither practice nor
ingenuity are in any way required, so muscular force is equally
unnecessary in the operation. It thus happens that every in-
dividual employed, receives his due share of labour throughout
the whole time ; the lazy or the crafty being unable in the least
degree to avoid their proper portion; and all perform their
respective mechanieal effect in the service to which the ma-
chinery is applied. This mechanical effect which a man produces
by the application of a force equal to his own weight, is capable
of being maintained at the Tread-wheel, for a longer period
than he could support with any other machine ; a circumstance
which proves the superiority of this species of exertion for men,
whose force whenever it is to be applied to machinery ought al-
ways to be employed to the greatest possible advantage to them-
selves as mechanical agents.* '

* An interesting memoir by Coulomb (whose reputation in this branch of
mechanics is well known) was presented before the French National Institute
about 20 years ago, “ upon the quantity of force which men can exert in their
daily labour according to the different modes in which their strength is em-
ployed.” (Memoires de I'Institut. Tom. 2.) In this essay he details various ex-

periments made on the employment of human strength at different kinds of

labour, with the view of ascertaining the amount of force exerted in a day.
From the results of his experiments it appears that *‘ a man ascending a flight
of steps, if by any means he conld make use of his exertion by throwing his
own weight so as to raise another weight,” or perform any work thereby, he
could exert a greater quantity of force for the day, than would be the case if
employed at almost any other effective labour. ““ This observation,” he adde
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The power derived from human exertion at the Tread-mill, is
at present chiefly applied to the operations of grinding corn and
pumping water for the consumption of the Prison; the labour
of the prisoners is, therefore, rendered of constant service in these
establishments; and in some instances, considerable profit has
accrued to the county in the year, from saving in the article of
bread made from flour, the produce of the prisoners’ labour.* At
a few Prisons where the Mill has been some time established, the
demand for its service has been very well maintained. At the
Edinburgh Bridewell, machinery for cork-cutting has been con-
nected with the Tread-wheels; and it is very probable that the
ingenuity and enterprize of the present day, will lead to the
introduction of various other operations, tc which the power of
Tread-wheels may be advantageously applied.

The regularity with which the prisoners’ labour for the day
may be maintained, and the facility with which the machinery

““ appears to me of the greatest importance in directing mechanics in the
construction of machines intended to be moved by men."”

It is remarkable how completely the Tread-wheel illustrates the truth of
his problem ; and a comparison of the amount of daily labour performed by a
prisoner at the Brixton Tread-wheel, with the results of Coulomb’s experi-
ments, affords an interesting illustration of the justness of his conclusions. By
Table 2nd, page 21, a prisoner at Brixton in summer exerts a force equal to that
of raising his own weight over 15,000 feet in a day; which, being multiplied by
the weight of his body (taken at 1501bs.) equals 2,250,000 1bs. raised one foot
per day. This result, for the sake of comparison, being taken at 10, the fol-
lowing will be the relative value of the several kinds of labour detailed in
Conlomb’s experiments, when compared with that performed by the prisoner
at the Brixton Tread-wheel.

The daily labour of men employed in carrying loads up stairs, as 3% to 10

Ditto...... . . strongest man employed .. . .. Lelwts wanawe tvBE 4 H0:10
|17 Ay at pile-driving .. cersiav.ns 2% to 10
Ditto........stamping coin at ﬂm Far:a Mmt ...... oo 1R to 10
Ditto.. ......drawing water out of wells,.............as 2f to 10
a1 1) fg working at the hand crank or spindle wheel, as 33 to 10
3 e .digging the ground with the spade........as 1§ to 10

* At Brixton the profit on grinding flour for the consumption of that prison
and the county gaol in Horsemonger-lane, is estimated at 12 per cent.
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The classification of the prisoners according to offences, &ec.
may also be adhered to in the adoption of these Mills. The same
wheel, or the same connected shaft, can be contrived to pass
into distinct compartments or yards, in which the several classes
may work in separate parties; and the power may be commu-
nicated from the Tread-wheels to the machinery of the Mill,
wherever it may be situated in or about the Prison. At Brixton
a Tread-wheel is erected in each of the ten yards, by which the
classification of the prisoners is strictly maintained, and the

inconvenience and risk of removing a set of prisoners from

one part of the Prison to another are avoided.
Some vigilance will he necessary to put a stop to conversation

-.nm{:-ngst the prisoners whilst on the wheels; the method

adopted at Gloucester Gaol in this respect is worthy of notice,
‘“ If any prisoner or prisoners are observed to be talking while

on the Tread-wheel, they are deprived of their next turn for
rest. Two officers are in constant attendance at the time."'*

The average cost of these Machines, taken upon the number
of prisoners each is calculated to employ, varies from £15 to

£25, or £30 per head ; which includes in general the expense

of the whole Machinery, Mill-house &c. complete. Upon such

. a scale of expenditure, the investment of public money will not

surely be deemed either improvident or unwarrantable, in securing
to a House of Correction those permanent advantages which the
Tread-mill affords: and the more so, when it is considered that

' little risk attends the disposal of the produce of these Mills, the
demand for their service on hire being frequently such as to
keep the Machinery in very good employ. In point of economy,

it has already been stated that the saving from the consumption

- of flour ground by the labour of the Prisoners, proves an item
- of some importance in the annual accounts of the Prison; in

* At the West Riding House of Correction, Wakefield, where an extensive
range of Tread-wheels is nearly completed, an elevated passage passes imme-

' diately in front of the wheels, from which the inspecting officers are able to

maintain a close watch over the prisoners on the wheels.
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been produced on the bodies or limbs of the prisoners employed in the Trhd-
wmill, since the commencement of its operation. I remain, &e.
(Signed) John Bulley, Surgeon to the Goal.

Sir, Reading, Feb. 18th, 1823,
I siouLp have answered your letter of yesterday had 1 not waited for
Mr. Bulley's opinion respecting the men employed in the Tread-mill: I have
been in attendance almost daily at the gaol, and have never heard any of the
men complain of the labour; in short, I think they were never in a more
healthy state than they are at the present time.
I beg leave to apologize for not answering yﬂur letter earlier, and
remain, &c.
(Signed) Maurice Workman.

 Sir, Holme Park, Reading, March 6, 1823.
HaviNg had the honour of transmitting to' you a very satisfactory

account of the health of the prisoners employed at the Tread-mill in Reading
gaol, and the surgeon’s certificate to that effect, T am sorry now to have to
communicate that on the very next day after I had made the above réport,
an accident occurred to one of the prisoners while at work upon the wheel.
[ have thought it right to obtain the surgeon’s certificate relative to this case,
and to transmit it to you, in order to check any incorrect statement that might
be made of the circumstance.

This is certainly the first accident that has occurred in the gaol at Reading
since the Tread Mill has been established. 1 have, &c.

(Signed) Robt. Palmer, Visiting Magistrate.

Reading, March 5, 1823,
Tais is to certify, that William Strange is afflicted with a rupture,
which took place whilst working on the Tread-mill by a violent fit of coughing,
and in all probability would have happened independent of the exertion on
the mill.
(Signed) John Bulley, Surgeon to the Gaol.

BEDFORD.

Bedford New House of Correction, Jasary 9, 1823,
I Am of opinion that the labour of the Tread-mill in this House of Correc-
Hion, so far from being detrimental to health, tends to keep the Prisoners in

- better health than they would be without employment.

(Signed) C. Short,
Surgeon to the County Gaol and New House of Correction.

Tue labour of the Tread-mill ig, in my opinion, quite sufficient for con-
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Sir, Castle, Dorchester, December 26, 1821,
I nave the bhonour to inform you, in answer to your letter of the 24th
December, that .I;-HJ ill effects have been produced on the muscles of the legs of
those prisoners who have been employed on the new principle Mill now in

use. 1 have, &c. .
(Signed) R, W. Andrews.

i Gentlemen, Dorchester, Dorset, February 17th, 1823,

I mave the honour to report, in answer to your inquiry respecting the
effects of the Tread-mill upon the persons of the prisoners confined in the
Dorchester gaol, that I have not observed any injurions effects whatever,
either on the bodies or limbs of the male prisoners who have been so employed,
but that a few of the female prisoners have been subjected to certain complaints
incidental to women, rather more than usual, in my opinion the consequence
of the exertion and exposure to cold. [ have, &ec.

(Signed) John Birt Davies, Surgeon,
The Visiting Magistrates Acting for Christ. Arden,
of the County Gaol, Dorchester. Surgeon to the Dorset County Gaol.
DURHAM.
Sir, Durham Gaol, Januwary 31, 1825,

IN answer to your letter of the 22d instant, we beg to observe, the
| Tread-mill has been in operation at this prison from the month of Aprillast,
i and its effects have not only been found salutary in the way of correction, but
| unattended with any inconvenience or injurious consequences to the persons
| employed in working it. The prison has been regularly visited, and no comn-
| plaint has ever been made, either to the Visiting Magistrates or Governor of
| the Gaol, that this employment at the Wheel has occasioned any cramp or
| contraction in the limbs. It may be also proper to notice, that we have not
thought it advisable to employ females in working the Tread-wheel.

We have the honour to be, &e. &c. &c.

(Signed) Edward Davison,
The Right Honourable Thomas Huopper,
‘the Secretary of State, H. D. W. N, Darnell.

February 24, 1823.

" Havineg regularly attended the prisoners employed on the Tread-mill at-
: ached to this prison, since its commencement in April last, during which
od it has been in constant operation, I am confident, that not any of the
risoners have sustained the slightest injury either in their limbs or bodies
from its employment; and I am of opinion, if persevered in with prudence,
d not too long continued, no serious effects are to be apprebended from its
(Signed) William Green, Surgeon, &c.

to the Gaol and House of Correction, Durham.
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HERTFORDSHIRE,

I Sir, :

i WE, the undersigned, Visiting Magistrates of the Gaol and House of
. Correction at Hertford, certify, for the information of Mr. Secretary Peel,
that the Tread-wheel has been in operation daily, (Sundays excepted,) from
the 1st Angust 1820, to the present time, and that no injurious effects what-
. ever have been produced by it either on the bodies or legs of the prisoners who
have worked thereat.

(Signed) H. Ridley, D.D. Thomas Lloyd, Clerk.
W. Baker, William Dent.
Culling Smith.

1, the undersigned, Surgeon and Apothecary to the Gaol and House of
Correction in the county of Hertford, do hereby certify, that from the 1st of
I August 1820, the day on which the Tread-wheel was put into operation, not a
single prisoner has ever suffered, either in his body, limbs, or gencral health,

| in working it. 7 (Signed) Thomas Colbeck, Surgeon, &c.

Hertford, January 4, 1823,

WE, the undersigned, do hereby certify, that since the Tread-mill in the
House of Correction at Hertford was first set to work in August 1820, not a
single prisoner has ever suffered in his health from being employed upon it;
| and, so far from the employment being detrimental to the health of the pri-
| soners, we are of opinion that it contributes essentially to preserve it.
(Signed)  Zhomas Lloyd, Visiting Magistrate, Thomas Calbeck, Surgeon.

F. W, Franklin, Chaplain, W. P. Willson, Gaoler.

—— P
T — __ ___ __

LANCASHIRE.
Sir, Lancaster, January 28, 1823.

I% answer to your inquiry respecting the Tread-mill system of labour,
we beg leave to inform yon, that the Mill has been used since the 25th day of
October last, for the purpose of pumping & supply of water for the use of the
prison. We cannot find that any injurious effects have been produced on the
! bodies or legs of the prisoners, except in the case of James 'Timperley, who
I has had a degree of inflammation in his groin, which the Surgeon believes
I to have arisen from the unsound state of his body, he having recently had the
I wenereal disease. The rest of the prisoners thus employed, nine in number,
; appear liealthy, and make no complaint,

We have the honour to be, &e.

(Signed) Edwaund Hornby, V.J.P.
H. Hobhouse, Esq. Richard Athinson, V. J.P.

| Under Secretary of State, &c.
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NORFOLK.
Swafham, January 25, 1323
BEING one of the Visiting Magistrates of the Swaffham Bridewell, and
resident upon the spot, and having shown your letter of the 18th instant to
such of the other Visiting Magistrates as I have scen, I send you the following
answer to it, with their concurrence,

. The Tread-wheel has been in use here about four months, and during ‘that
time no injurious effects whatever have been experienced to the health of the
prisoners ; indeed, we finished our report to the Sessions last week, with ob-
serving, that * though there had been in general a large number of prisoners,
they have been very healthy; which may, perhaps, in some measure be owing

. to the regular exercise on the Tread-wheel,” We have had about 70 prisoners
during that time.

L have also seen the medical attendant on the Bridewell, and his opinion
likewise is, that the exercise of the Tread-wheel is very salutary. I am, &c.

Sir,

H. Hobhonse, Esq. (Signed) Win. Yonge.
PEMBROKESHIRE.
Sir, Haverfordwest, January 24, 1825, .

I reply to a letter, of the date of January 22, in regard to the
operation of the Tread-wheel erected in our county gaol, we have the honeur
to inform you, for the information of Mr. Secretary Peel, that the Tread-mill
has been in full employ since the 2d day of July 1821, and that no injurious
| effects whatever have been produced either on the hodies or legs of the pri-

- soners worked thereal. We have the honour to be, &c. &c. :
(Signed) Thas. Martin, H. D. Jones, M.ID.
. Harris,
Visiting Magistrates of the County Gaol and House-
of Correction for the County of Pembroke.

HaviNG been applied to by the Visiting Mugistrates of the gaol of the
county of Pembroke and town and county of Haverfordwest, for my opinion,
as to the effects produced upon the bodies and limbs of the prisoners employed
on the Tread-wheel, since its being in operation;—

I do hereby certify, that from a careful attention to the prisoners employed,
I can safely declare, that I have not seen a single instance of any bad effects
produced by the Tread-wheel on the hodies or limbs of any one of them,

Dated at Haverford West, this 22d of day of February 1823.

(Signed) William Harris, Surgeon.

Haverfordwest, January 9, 1823.
I HEREBY certify that, as one of the Visiting Magistrates, I have often
| occasion to visit the Gaol and House of Correetion of the County of Pembroke,
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number at present, and for some considerable time past, is eighty-four, which’
it was originally calculated to employ.

I have further to state, that having been a Visiting Magistrate for many
years, long prior to the erection of the Mill, and residing but a short distance
from the gaol, I have watched, with much eare, the operation and effect of the
Mill, and I consider it to answer the intended purpose most perfectly; and I -
have not myself the least reason to believe, nor have |l ever heard from the
governor or the surgeon of the gaol, or from any other person, that the
working on the Tread-mill impaired, in the smallest degree, the health or
physical powers of the prisoners so employed, or that they sustained the least
injury, either in their bodies or legs.

I sent to the surgeon of the gaol for his report on the subject, which I have

enclosed. I have the honour to be, &c. -
(Signed) J. Benjafield, Visiting Magistrate,
- Sir, Shive Hall, Ipswick, February 15, 1823,

Tue Tread-mill in the County Gaol of this place has‘bheen worked:
rather more than a twelvemonth, during which period no instances have
occurred in which such work has been found productive of any injurious
effects to the bodies or legs of the prisoners employed upon it. The surgeon
has been strictly examined by the magistrates as to lis opinion upon the sub-
jeet, and he decidedly pronounces, that it is by no means detrimental to their
| health. : I have, &c. &c. ot
- (Signed) Chas. Berners,

To the Visiting Magistrates of the Gaol and House of Correction, at Ipswich,
‘in the County of Suffolk, February 15, 1823.
| HaviNg received your commands for a certificate of the effects produced
" by the Tread-mill on the body and limbs of the prisoners working on the said
| wheel now in use in the House of Correction ;—
| I hereby certify, that during the fifteen months the Tread-mill has been
| employed in the above Prison, I have never witnessed a solitary instance of
_ its injurious effects; on the contrary, by a just application, as directed by
| myself and gaoler, I have invariably found the employment on the wheel to be
beneficial, inasmuch as it has appeared to me that the health of the prisoners
has been materially increased by it.
(Signed) George Stebbing,
Surgeon to the County Gaol and House of Correction
at Ipswich, in Suffolk.

Tpswich, January 4, 1823.
W hereby certify, that the Tread-mill has been in use'as & means of hard
{lsbour to the conviet prisoners sentenced to stch punishment in the County
1Gaol and House of Correction at tlis plitee’ for upwards of twelve months
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Sir, House of E-‘arrm:iuﬂ, Guildford, January 21, 1825.

In reply to your letter of yesterdny, I beg leave to say, that during the
time the Tread-mill has been in existence, I have not witnessed a single case
of sickness on the part of the prisoners that could be attributed to its use,
nor can [ conceive that any injurious effects are likely to be produced on the
bodies or legs of those who are employed at it.

The prisoners are universally in good health, with the exception of three
men who were labouring under disease at the time of admission.

I am, &ec.
G. H. Sumner, Esq. (Signed) Edw. Jackson, Surgeon.
Sir, Streatham Park, December 30, 1822,

. Ox Friday last I visited the House of Correction at Brixton Hill, and
| particularly inquired of the governor, Mr. Green, who has been there in that
j office ever since the last Epiphany session, whether he ever knew or heard
from any of the prisoners under his care, that the labour of the Tread-mill
| had affected their Jimbs or muscles in any way, so as to be injurious to them ;
. and his reply was prompt and distinct. He said he never heard of such a
complaint, or of any complaint of the like kind from any one of them; he
| stated, that he recollected asking a woman who had been at the wheel for a
| month awhile ago, and who went to work with a rheumatic complaint, how
| she felt when she went away; and she replied, that her rheumatism was coms
. pletely cured.
| I now enclose the copy of a letter from Mr. Gardiner, who has been the
| surgeon te the House of Correction at Brixton ever since its establishment,
- and who is well known to be a man of very superior medical attainments, and
of & remarkably cool and careful judgment, which contains his deliberate
| opinion upon the question. I am, &ec.
(Signed) Thomas Harrison.

Sir, Streatham, December 28, 1822,

IN answer to your inquiry, whether the disease, called varicose veins,
'E' ever oceurred amongst the prisoners at Brixton House of Correction, in con-
| sequence of their labour at the Tread-mill, T'have to state, that ever since the
' Mill has been established in October 1821, no such disease has ever been ob-
served. Indeed, as far as my observation goes, I should conceive that such a
disease, instead of being produced, wonld much more probably be prevented,
inasmuch as, from the kind and degree of exercise made use of, the circula-
ion in the limbs being thereby promoted, morbid distension of the vessels will
{be less likely to take place. Tam, &e.

(Signed) Win, Gardiner.

k‘h To Thomas Harrison, Esq.
irman of the Onarter Sessions in the county of Surrey.
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