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CAPITALIST PRODUCTION.

PART IV.—(Continued.)

PRODUCTION OF RELATIVE SURPLUS-VALUE.

CHAPTER XV.
MACHINERY AND MODERN INDUSTRY.

SECTION 1.—THE DEVELOPMENT OF MAQHINER:.

OHN STUART MILL says in his Prineiples of Political
Economy : “ It is questionable if all the mechanical inven-

tions yet made have lightened the day’s toil of any human
being” That is, however, by no means the aim of the capi-
talistic application of machinery. ILike every other increase
in the preductiveness of labour, machinery is intended to
cheapen commodities, and, by shortening that portion of the
working-day, in which the labourer works for himself, to

1 Bilt ghoyld have said, *of any human being not fed by other people’s labour,”
for, without doubt, machinery has greatly Increased the number of well-to-do idlers,
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lengthen the other portion that he gives, without an equivalent,
to the capitalist. Inshort, it is a means for producing surplus-
value.

Te manufaeture, the revolution in the mode of production
begins with the labour-power, in modern industry it begins
with the instruments of labour. Our first inquiry then is,
how the instruments of labour are converted from tools into
machines, or what is the differsnce between a machine and the
implements of a handicraft ? We are only concerned here with
striking and general characteristics ; for epochs in the history
of society are no more scparated from cach other by hard and
fast lines of demarcation, than are geological epochs.

Mathematicians and mechanicians, and in this they are fol-
lowed by a few English cconomists, call a tool a simple machine,
and a machine & complex tool. They see no essential differ-
ence between them, and even give the name of machine to the
simple mechanical powers, the lever, the inclined plane, the
screw, the wedge, &c' As a matter of fact, every machine is
a combination of those simple powers, no matter how they
may be disguised, From the sconomical standpoint this ex-
planation is worth nothing, because the historical element is
wanting. Another explanation of the difference between tool and
macline is that in the case of a tool, man is the motive power,
while the motive power of a machine is something different
from man, is, for instance, an animal, water, wind, and so on?
Aecording to this, a plough drawn by oxen, which is a con-
trivance common to the most different epochs, would be a
mackine, while Clanssen's cireular loom, which, worked by a
single labourer, weaves 96,000 picks per minute, would be a
mere tool. Nay, this very loom, though a teol when worked
by hand, would, if worked by steam, be a machine. And since
the application of animal power is one of man’s earliest inven-

1 8ee, for instance, Hutton : * Course of Mathematics.”

3 * From this point of view we may draw a sharp line of distinction between a tool
and a mackine: spades, hammers, chisels, &o., combinations of levers and of serews,
in all of which, no matter how complicated they may be in other respects, man is the
motive power, . , . . . all this falls under the idea of a foel; but the pleugh, which
is drawn by animal power, and windmills, &e¢., must be classed among machines,”
(Wilhelm Schulz: ** Die Bewegung der Produktion, Ziirich, 1843,” p, 33.) Inmany
respects a book to be recornmended,
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Mackinery and Modern Industry. 367

tions, production by machinery would have preceded produc-
tion by bandicrafts. When in 1733, John Wyalt brought out
his spinning machine, and began the industrial revolution of
the 18th century, not a word did he say about an ass driving
it instead of a man, and yet this part fell to the ass. He de-
seribed it as a machine “to spin without fingers,™

All fully developed machinery consists of three essentially
different parts, the motor mechanism, the transmitting mechan.
ism, and finally the tool or working machine. The motor
mechanism is that which puts the whole in motion. It either
generates its own motive power, ike the steam engine, the
caloric engine, the clectro-magnetic machine, &e., or it receives
its impulse from some already existing natural force, like the
water-wheel from a head of water, the wind-mill {from wind,
&ec.  The transmitting mechanism, composed of fly-wheels,
shafting, toothed wheels, pullies, straps, ropes, bands, pinions,
and gearing of the most varied kinds, regulates the motion,
changes its form where necessary, as for instance, from linear
to circular, and divides and distributes it among the working
machines. These two first parts of the whole mechanism are
thore, solely for putting the working machines in motion, by
means of which motion the subject of labour is seized upon

1 Before his time, spinning machines, although very imperfect ones, had already
been used, and Italy was probably the country of their first appearance. A critical
history of tcchnology would show how little any of the inventions of the 18th century
are the work of & single individual. Hitherto there i3 no such book. Darwin has
interested us in the history of Nature’s Technology, i.e., in the formation of the organs
of plants and animals, which organs serve as instruments of production for sustaining
life. Does not the history of the productive organs of man, of orguns that are the
materia]l basis of all social organieation, deserve equal attention? And would not
such a history be easier to compile, since, as Vico says, human history differs from
natural bistory in this, that we have made the former, but not the latter? Techno-
logy digcloses mun's mode of dealing with Nature, the process of production by which
he sustains his life, and thereby also lays bare the mode of formation of his social
relatious, and of the mental conceptions that flow from them. Every history of re-
ligion eveu, that fails to take account of this material 1asis, is uncritieal, It is, in
reality, much easier to diseover by anulysis the earthly core of the misty creations of
religion, than, conversely, it is, to develop from the actual relations of life the corres-
ponding eelestialised forms of those relations, The latter method is tha only mate-
rialistic, and therefore the only scientific one. The weal points in the abstract
materialism of natural science, & materialism that excludes history and its process,
are at once evident from the abstract and ideologienl conceplions of its spokesmen,
whenever they venture beyond the bounds of their own speciality.
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and modified as desired. The tool or working-machine is that
part of the machinery with which the industrial revolution of
the I8th century started. And to this day it constantly serves
as such a startiig point, whenever a handicraft, or a manu-
facture, is turned into an industry carried on by machinery.

On a closer examination of the working-machine proper, we
find in it, as a general rule, though often, no doubt, under very
altered forms, the apparatus and tools used by the handicrafts-
man or manufacturing workman ; with this difference, that
instead of being human implements, they are the implements
of a mechanism, or mechanical implements. Either the entire
machine is only a more or less altered mechanical edition of
the old handicraft tool, as, for instance, the power-loom;? or
the working parts fitted in the frame of the machine are old
acquaintances, as spindles are in a mule, needles in a stocking-
loom, saws in a sawing machine, and knives in a chopping
machine, The distinction between these tools and the body
proper of the machine, exists from their very birth; for they
continue for the most part to be produced by handicraft, or by
manufacture, and are afterwards fitted into the body of the
machine, which is the product of machinery.? The machine
proper is therefore a mechanism that, after being set in motion,
performs with its tools the same operations that were formerly
done by the workman with similar tools, Whether the motive
power is derived from man, or from some other machine, makes
no difference in this respect. From the moment that the tool
proper is taken from man, and fitted into a mechanism, a
machine takes the place of a mere implement, The difference
strikes one at ‘once, even in those cases where man himself
continues to be the prime mover. The number of implements
that be himself can use simultaneously, is limited by the

1 Especinlly in the origival form of the power-loown, we recognise, at the first
glance, the andient loom, In i$s medern form, the power-loom has undergone essen-
tial alterations.

21t is only during the last 15 years (i.e., since about 1850), that a constantly
increasing portion of these machine tools have been made in England by machinery,
and that not by the same manufacturers who make the machines. Instances of
machines for the fabrication of these mechanical tools are, the automatic bobbin-

making engine, the card-setting engine, shuttle-making machines, and machines for
forging mule and throstle spindles.
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number of his own natural instruments of production, by the
number of his bodily organs. In Germany, they tried at first
to make one spinner work two spinning wheels, that is, to
work simultaneously with both hands and both feet. This
was too difficult. Later, a treddle spinning wheel with two
spindles was invented, but adepts in spinuing, who could spin
two threads at once, were almost as scarce as two-headed men.
The Jenny, on the other haud, even at its very birth, spun
with 12-18 spindles, and the stocking-loom knits with many
thousand needles at once. The number of tools that a machine
can bring into play simultaneously, is from the very first
emancipated from the organic limits that hedge in the tools of
a handieraftsman.

In many manual implements the distinetion between man as
mere motive power, and man as the workman or operator
properly so-called, is brought into striking contrast. For in-
stance, the foot is merely the prime mover of the spinning
wheel, while the hanl, working with the spindle, and drawing
and twisting, performs the real opsration of spinning. It is
this last part of the handicraftsman’s implement that is first
seized upon by the industrial revolution, leaving to the work-
mapn, in addition to his new labour of watching the machine
with his eyes and correcting its mistakes with his bands, the
merely mechanical part of being the moving power. On the
other hand, implements, in regard to which man has always
acted a3 a simple motive power, as, for instance, by turning the
crank of & mill}! by pumping, by moving up and down the arm
of a bellows, by pounding with a mortar, &e., such implements
soon call for the application of animals, water and wind as

1 Moses says : ** Thou shalt not muzzle the ox that treads the corn,” The Christian
philanthropists of Germany, on the contrary, fastened a wooden buvard round the
necks of the serfs, whom they used as a motive power for grinding, in order to pre-
vent them from putting flour into their mouths with their hands.

21t was partly the want of streams with a good fall on them, and parily their
battles with superabundance of water in other respeets, that compelled the Dutch to
resort to wind as a motive power. The windmill itself they got from Germany, where
its invention was the origin of & pretty squabble between the nebles, the priesis, and
the emperor, as to which of those three the wind **helonged.” The air makes bond-
age, was the ory in Germany, at the same time that the wind was making Holland
frec. What it reduced to bondage in th2is case, was not the Dutchman, but the land

A
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motive powers. Here and there, long before the period of
manufacture, and also, to some extent, during that period,
these implements pass over into machines, but without creat-
ing any revolution in the mode of production. It becomes
evident, in the period of Modern Industry, that these imple-
ments, even under their form of manual tools, are already
machines. For instance, the pumps with which the Dutch, in
1836-7, emptied the Lake of Harlem, were constructed on the
principle of ordinary pumps; the only difference being, that
their pistons were driven by ecyclopean steam-engines, instead
of by men. The common and very imperfect bellows of the
blacksmith i, in England, oceasionally converted into a blowing-
engine, by counecting its arm with a steam-engine. The steam-
engine itself, such as it was at its invention, during the manu-
facturing period at the close of the 17th century, and such as
it continued to be down to 1780, did not give rise to any in-
dustrial revolution. It was, on the contrary, the invention of
tachines that made a revolution in the form of steam-engines
necessary. .Asspon as man, instead of working with an imple-
ment on the subject of his labour, becomes merely the motive
power of an implement-machine, it is a mers accident that
maotive power falkes the disguise of human musele ; and it may
equally well take the form of wind, water or steam. Of course,
this does not prevent such a change of form from producing
great technical alterations in the mechanism that was oviginally
construeted to be driven by man alone. Nowadays, all machines
that have their way to make, such as sewing machines, bread-
making machines, &e., are, unless from their very nature their
use on a small seale is excluded, constructed to be driven both
by human and by purely mechanical motive power.

The machine, which is the starting point of the industrial
revolution, supersedes the workman, who handles a single tool,
by a mechanism operating with a number of similar tools, and

for the Dutchman. In 1836, 12,000 windmills of G000 Lorse-power were atill em-
ployed in Holland, to prevent two-thirds of the land from being reconverted intu
motasses.

L It was, indeed, very much improved by Watt's first so-called single acting engine;
but, in this form, it continued to be a mere machine for raising water, and the liguor
from salt mines,
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set in motion by a single motive power, whatever the form of
that power may be! Here we have the machine, but only as
an elementary factor of production by machinery.

Increase in the size of the machine, and in the number of its
working tools, calls for & more massive mechanism to drive it;
and this mechanism requires, in order to overcome ifs resist-
ance, a mightier moving power than that of man, apart from
the fact that man is a very imperfect instrument for producing
uniform continued motion. But assuming that he is acting
simply as a motor, that a machine has taken the place of his
tool, it is evident that he can be replaced by natural forces.
Of all the great motors handed down from the manufacturing
period, horse-power is the worst, partly because a horse has a
head of his own, partly because he is costly, and the extent to
which he is applicable in factories iy very restricted? Never-
theless the horse was extensively used during the infancy of
Modern Industry. Thisis proved, as well by the complaints of
contemporary agrienlturists, as by the term * horse-power,”
which Las survived to this day as an expression for mechanical
force.

Wind was too inconstant and uncentrollable, and besides, in

““The union of all these simple instruments, set in motion by a single motor, con-
stitutes a machine.” (Babbage, L. ¢.)

“ In Jannary, 1861, John €. Morton read before the Society of Arts a paper on
““ Thae forces employed in agriculture.” He there states : ™ Xvery improvement that
furthers the uniformity of the land makes the steam-engine more and more applicable
to the preduction of pure mechanical force. . . . Horse-power is requisite wherever
crocked fences and other obstructions prevent uniform action. These obstructions
are vanishing day by day. For operations that demand more exercise of will than
nctual foree, the only power applicable is that controlled every instant by the human
mind—in other words, man-power.” Mr, Morton then redwmces steam-power, horse-
power, and man-power, to the unit in general use for steam-enmines, namely, the
force required to raise 33,000 lbs, one foot in one mioute, and reckons the cost of cne
horse-power from & steam engine to be 3d., nnd from s horse to be Bid. per hour.
Turther, if & horse must fully maintain its health, it can work no mere than 8 hours
a vay, Three at the least out of every seven horses used on tillage land during the
year can be dispensed with by using steam-power, at an expense not greater than
that which, the horses dispensed with, would cost during the 3 or 4 months in which
alone they can be used effectively. Lastly, steam-power, in those agricultural opera-
tions in which it can be employed, improves, in comparison with horse-power, the
quality of the work, To do the work of & steam-engine would require 66 men, at a
total cost of 155, an hour, and to do the work of & horse, 32 men, at a total cost of
8z. an hour.
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England, the birthplace of Modern Industry, the use of water-
power preponderated even during the manufacturing period.
In the 17th century attempts had already been made to turn
two pairs of millstones with a single water-wheel. But the
increased size of the gearing was too much for the water-
power, which had now become insufficient, and thiz was one
of the circumstances fhat led to a more accurate investigation
of the laws of fiietion. In the same way the irregularity
caused by the motive power in mills that were put in motion
by pushing and pulling a lever, led to the theory, and the
application, of the fly-wheel, which afterwards plays so im-
portant a part in Modern Industry.! In this way, during the
mannfacturing period, were developed the first scientific and
technical elements of Modern Mechanical Industry. Arkwright’s
throstle-spinning will was from the very first turned by water.
But for all that, the use of water, as the predominant motive
power, was beset with difficultics, It could not bo increased at
will, it failed at certain seasons of the year, and, above all, it
was essentially Iocal®? Not €ill the invention of Watt’s second
and so called double-acting steam-engine, was a prime mover
found, that begot its own force by the consumption of coal and
water, whose power was entirely under man’s control, that was
mobile and a means of locomotion, that was urban and not,
like the water-wheel, rural, that permitted production to be
concentrated in towns instead of, like the water-wheels, being
seattered up and down the country? that was of universal
technical application, and, relatively speaking, little affected in
its choice of residencs by lecal circumstances. The greatness

T Faulhebr, 1625 ; De Cous, 1688,

¢ The modern turbine frees the indusirial exploitation of water-power frem many
of its former fetters.

8 *In the early days of textile munufactures, the locality of the factory depended
upon the existence of o stream bLaving a sufficient fall to turn a water-wheel ; and,
although the establishment of the water mills was the commencement of the breaking
up of the domestic system of manufacture, yet the mills necessarily situated vpon
streams, and frequently at considerable distances the one from the other, formed part
of u rural, rather than an urban system : and it was not nntil the introduction of the
steam-power as a substitute for the stream that factorics were congregated in towns,
and localities where the coal and water required for the production of steam were found
in sufficient quantities. The stenm-engine is the parent of manufactaring ¢ -wns.” (A,
Redgrave in *f Reports of the Insp. of Fact. 20th April, 1866,” p. 36.}
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of Watt's genius showed itself in the specification of the patent
that he took outin April, 1784. In that specification his steam-
engine is described, not as an invention for a specific purpose,
but as an agent universally applicable in Mechanical Industry.
In it he points out applications, many of which, as for instarce,
the steam-hammer, were not introduced till half a century
later, Nevertheless he doubted the use of steam-engines in
navigation. Iis successors, Boulton and Watt, sent to the
exhibition of 1851 steam-engines of colossal size for ocean
steamers,

As soon as tools had been converted from being manual
implements of man into implements of a mechanical apparatus,
of a machine, the motive rmechanism also acquired an indepen-
dent form, entirely emancipated frowm the restraints of human
strength, Thereupon the individual machine, that we have
hitherto been econsidering, sinks into & mere factor in produc-
tion by machinery. One motive mechanism was now able to
drive many machines at once. The motive mechanism grows
with the number of the machines that are turned simul-
taneously, and the transmitting mechanism becomes a wide-
spreading apparatus.

We now proceed to distinguish the co-operation of a
number of machines of one kind from a complex system.of
machinery.

In the one case, the product is entirely made by a single
machine, which performs all the various operations previously
done by one handicraftsman with his tool ; as, for instance, by
2 weaver with his loom ; or by several handicraftsmen suceess-
ively, either separately or as members of a system of Manufac-
ture! For cxample, in the manufacture of envelopes, one
man folded the paper with the folder, another laid on the

1 TFrom the standpoint of division of labour in Manufacture, weaving was not
simple, but, on the contrary, complicated manual labour; and conscquently the
power-loom is & machine that does very complicated work. It is altogether erroncous
to suppose that modern machinery originally appropriated those operations alone,
which division of labour had simplified. Spinning and weaving were, during the
manufacturing peried, split up into new species, and the implements were modifled
and improved ; but the labour itself was in no way divided, and it retained its handi-
eraft character. Ikis not the labour, but the instrument of labour, that serves as
the starting-point of the machine.
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gum, a third turned the {lap over, on which the device is
impressed, a fourth embossed the device, and so on; and for
each of these operations the envelope had to change hands.
One single envelope machine now performs all these operafions
at onece, and makes more than 3000 envelopes in an hour. In
tte London exhibition of 1862, there was an American machine
for making paper cornets. It cut the paper, pasted, folded,
and finished 300 in a minute, Ilere, the whole process, which,
when carried on as Manufacture, was split up into, and carried
out by, a series of operations, is completed by a single machine,
wurking a combination of various tools. Now, whether such
a machine be merely a reproduction of a complicated manual
implement, or a combination of various simple implements
specialised by Manufacture, in either case, in the factory, i.e,
in the workshop in which machinery alone is used, we meet
again with simple co-operation; and, leaving the workman
out of congideration for the moment, this co-operation presents
itself fo us, in the first instance, as the conglomeration in one
place of similar and simultaneously acting machines. Thus, a
weaving factory is constituted of a number of power-looms,
working side by side, and a sewing factory of a number of
sewing machines all in the same building. But there is here
o technical oneness in the whole system, owing to all the
machines recciving their impulse simultaneously, and in an
equal degree, from the pulsations of the common prime mover,
by the intermediary of the transmitting mechanism; and this
mechanism, to a certain extent, is also common to them all,
since only particular . ramifications of it branch off to each
machine. Just as a number of tools, then, form the organs of
a machine, so a number of machines of one kind constitute the
organs of the motive mechanism.

A real machinery system, however, does not take the place
of these independent machines, until the subject of labour goes
through e connected sories of detail processes, that are carried
out by a chain of machines of various kinds, the one supple-
menting the other. Here we have again the co-operation by
division of labour that characterises Manufacture; only now,
it is a combination of detail machines. The special tools of
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the various detail workmen, such as those of the beaters,
combers, spinners, &c., in the woollen manufacture, are now
transformed into the tools of specialised machines, each
machine constituting a special organ, with a special funetion,
in the system. In those branches of industry in which the
machinery system is first introduced, Manufacture itself.fur-
nishes, in a general way, the natural basis for the division,
and consequent organisation, of the process of production!
Nevertheless an cssential difference at once manifests itself. In
Manufacture it is the workmen who, with their manual imple-
ments, must, either singly or in groups, carry on each par-
ticular detail process, If, on the onc hand, the workman be-
comes adapted to the process, on the other, the process was
previously made suitable to the workman. This subjective
principle of the division of labour no longer exists in produe-
tion by machinery. Here, the process as a whole is examined
objectively, in itself, that is to say, without regard to the
question of its execution by human hands, it is analysed into
its constituent phases ; and the problem, how to execute each
detail process, and bind them all into a whole, is solved by the
aid of machines, chemistry, &c? But, of course, in this case
also, theory must be perfected by accumulated experience on a

1 Before the epoch of Mechanical Industry, the wool manufacture was the pre-
dominating manufacture in England, Hence it was in this industry that, in the first
half of the 18th contury, the most cxperiments were made. Cotton, which required
less eureful preparation for its treatment by machinery, derived the beuefit of the
experience gained on wool, just as afterwards tho manipulation of wool by machin-
ery wna developed on the lines of cotton-spinning and weaving by machinery, Tt
was only during the 10 years immediately preceding 1866, that isolated detnils
of the wool mannfacture, such as wool-combing, were incorporated in the factory
system,  ‘*The application of power to the process of combing wool . . .
extensively in operation since the introduetion of the combing machine, especially
Lister’s . . , undeubtedly bhad the effect of throwing a very large number of men
out of work. Wool wae formerly combed by hand, most frequently in the cottage of
the comber. It is now very generally combed in the factory, and band-labour is
superseded, except in some porticular kinds of work, in which band-combed wool is
stillpreferred.  Many of the hand-combers found employment in the faclories, but the
produce of the hand-combers beare 2o small a proportion to that of the machine, that
the employment of a very large number of combers has passed away.” (Rep. of Insp.
of Fact. for 81st Oct., 1856, p. 16.)

2 “The principle of the factory system, then, is fo substitute . . . . the partition
of a process into its essential constituents, for the division or graduation of labour
among artisans,” (Andrew Ure: * The Philesovhy of Manufactures.” Lond., 1835,
p- 20.)
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large scale. Each detail machine supplies raw material to the
machine next in order; and since they are all working at the
same time, the product is always going through the wvarious
stages of its fabrication, and is also constantly in a state of
transition, from one phase to another. Just asin Manufacture,
the dircet co-operation of the detail labourers establishes a
numerical proportion between the special groups, so in an
organised system of machinery, where one detail machine is
constantly kept employed by another, a fixed relation is estab-
lished between their numbers, their size, and their speed. The
collective machine, now an organised system of various kinds
of single machines, and of groups of single machines, becomes
more and more perfect, the more the process as a whole be-
comes a ¢ontinuous one, t.¢, thoe less the raw material is inter-
rupted in its passago from its first phase to its last; in other
words, the more its passage from one phase te another is
cffected, not by the hand of man, but by the machinery itself.
In Manufacture the isolation of each detail procsss is a condi-
tion imposed by the nature of division of labour, but in the
fully developed factory the continuity of those processes is,
on the contrary, imperative.

A gystem of machinery, whether it reposes on the mere co-
operation of similar machines, as in weaving, or on a combina-
tion of different machines, as in spinning, constitutes in itself
8 huge automaton, whenever it is driven by a self-acting prime
nmover. But although the factory as a whole be driven hy its
steam-engine, yet cither some of the individual machines may
require the aid of the workman for some of their movements
(such aid was necessary for the running in of the mule carriage,
before the invention of the sclf-acting mule, and is still neces-
sary in fine-spinning mills); or, to enable a machine to do its
work, certain parts of it may require to be handled by the
workman like & manual tool; this was the case in machine-
makers’ workshops, before the conversion of the slide rest into
a self-actor. As scon as a machine executes, without man’s
help, all the movements requisite to elaborate the raw material,
needing only attendance from him, we have an automatic
system of machinery, and one that is susceptible of constant
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improvement in its details. Such improvements as tho appa-
ratua that stops a drawing frame, whenever a sliver breaks,
and the self-acting stop, that stops the power-loom so soon as
the shuttle bobbin is emptied of weft, are quite modern inven-
tions. As an example, both of continuity of production, and
of the carrying out of the antomatic principle, we may take a
modern paper mill.  In the paper industry generally, we may
advantageously study in detail not only the distinctions be-
tween modes of production based on different means of produc-
tion, but also the connexion of the social conditions of
production with those modes: for the old German paper-mak-
ing furnishes us with a sample of handicraft production; that
of Holland in the 17th and of France in the 18th century with
a sample of manufacturing in the strict sense; and that of
modetn England with a sample of antomatic fabrication of this
article. Besides these, there still exist, in India and China,
two distinet antique Asiatic forms of the same industry.

An organised system of machines, to which motion is com-
municated by the transmitting mechanism from a central
automaton, is the most developed form of production by
machinery. Here we have, in the place of the isolated
machine, a mechanical monster whose body fills whole fac-
tories, and whose demon power, at first veiled under the slow
and measured motions of his giant limbs, at length breaks out
into the fast and furicus whirl of his countless working organs.

There were mules and steam-engines before there were any
labourers, whose exclusive oceupation it was to make mules
and steam-engines; just as men wore clothes before there were
such people as tailors. The inventions of Vaucanson, Ark-
wright, Watt, and others, were, however, practicable, only
becausc those inventors found, ready to hand, a considerable
number of skilled mechanical workmen, placed at their dis-
posal by the manufacturing period. Some of these workmen
wore independent handicraftsmen of various trades, others were
grouped together in manufactures, in which, as before-men-
tioned, division of labour was strictly carried out. As inven-
tions increased in number, and the demand for the newly
discovered machines grew larger, the machine-making industry

-
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eplit up, more and more, into numerous independent branches,
and division of labour in these manufactures was more and
wmore developed, Here, then, we see in Manufactore the imme-
diate technical foundation of Modern Industry. IManufacture
produced the machinery, by means of which Modern Industry
abolished the handicraft and manufacturing systems in those
spleres of production that it first seized upon. The factory
system was therefore raised, in the natural course of things, on
an inadequate foundation. When the system atfained to a
certain degree of development, it had to root up Lhis ready-made
foundation, which in the meantime had been elaborated on the
old lines, and to build up for itself a basis that should corres-
pond to its wethods of production. Just as the individual
machine retains a dwartish character, so long as it is worked
by the power of man alone, and just as no system of machinery
could be properly developed before the, stcam-engine took the
place of the earlier motive powers, animals, wind, and even
water; so, too, Modern Industry was crippled in its complete
development, so long as its characteristic instrument of pro-
duction, the machine, owed its existence to personal strength
and personal skill, and depended on the muscular develop-
ment, the keenness of sight, and the cunning of hand, with
which the detail workmen in manufactures, and the manual
labourers in handicrafts, wiclded their dwarfish implements.
Thus, apart from the dearness of the machines made in this
way, 8 circumstance that is ever present to the mind of the
capitalist, the expansion of indusirics carried on by weans of
machinery, and the invasion by machinery of fresh branches of
production, were dependent on the growth of a class of work-
+men, who, owing to the almost artistic nature of their employ-
ment, conld increase their numbers only gradually, and not by
leaps and bounds. But besides this, at a certain stage of its
development, Modern Industry Lecame technologically incom-
patible with the basis furnished for it by handicraft and Manu-
facture. The increasing size of the prime movers, of the
transmitting mechanism, and of the machines proper, the
greater complication, multiformiiy and regularity of the details
of these machines, as they more and more departed from the
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model of those originally made by manual labour, and acquired
a form, untrammelled except by the conditions under which
they worked,! the perfecting of the automatic system, and the
use, every day more unavoidable, of a more refractory material,
such as iron instead of wood—the solution of all these problems,
which sprang up by the force of circumstances, everywhere
met with a stumbling-block in the personal restrictions, which
even the collective labourer of Manufacture could not break
through, except to a limited extent. Such machines as the
modern hydraulic press, the modern powerloom, and the modern
carding engine, could never have been furnished by Manu-
facture.

A radical change in the mode of production in one sphere of
industry involves a similar change in otber spheres. This
happens at first in such branches of industry as are connected
together by being separate phases of a process, and yet are
isolated by the social division of labour, in such a way, that
each of themn produces an independent commodity, Thus
spinning by machinery made weaving by machinery a necessity,
and both together made the mechanical and chemical revolu-
tion that took place in bleaching, printing, and dyeing, impera-
tive. Bo too, on the other hand, ihe revolution in cotton-
spinning called forth the invention of the gin, for separating
the sceds from the cotton fibre ; it was only by means of this
invention, that the production of cotton became possible on the
enortous scale at present required® But more especially, the

1 The powerloom was at fitst made chiefly of wood; in its improved modern form
it is muode of iron, To what an extent the old forins of the instruments of preduction
influgneod their new formas at first starting, is shown by, amongst other things, the
most superficial eomparisen of the present powerloom with $he old one, of the modern
blowing apparatus of a blast-furnace with the first inefficient mechanieal reproduction
of the ordinary bellows, and perhaps more strikingly than in any other way, by the
attempts before the invention of the present locomotive, to construct a locomotive
that actually had two feet, which after the fashion of a horse, it raizcd alternately
from the ground, It is only after considerable development of the science of
mechanics, and accumulated practical experience, that the form of a machine be-
comes eettled entirely in accordance with mechanical prineiples, and emancipated
from the traditional form of the tool that gave rise to it.

2 Eli Whitney's cotton gin had until very recent times undergone less essential
changes than any other machine of the 18th century. It is only during the last
decade (1.e., since 1856) that another American, Mr Emery, of Albany, New York,
has rendered Whitney's gin antiquated by an improvement as simple as it is
effective,
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revolution in the modes of production of industry and agricul-
ture made necessary a revolution in the general conditions of
the social process of production, z.e, in the means of communi-
cation and of transport. In a socicty whose pivot, to use an
expression of Fourier, was agriculture on a small scale, with its
subsidiary domestic industries, and the urban handierafts, the
means of communication and transport were so utterly inade-
quate to the productive requircments of the manufacturing
period, with its extended division of social labour, its concen-
tration of the instruments of labour, and of the workmen, and
. its colonial markets, that they became in fact revolutionised.
In the same way the means of communication and transport
handed down from the manufacturing period soon became un-
bearable trammels on Modern Industry, with its feverish haste
of production, its ecnormous cxtent, its constant flinging of
capital and labour from one sphere of production into another,
and its newly-created connexions with the markets of the
whole world. Ilence, apart from the radical changes intro-
duced in the construction of sailing vessels, the weans of
communication and transport became gradually adapted to the
modes of production of mechanical industry, by the creation of
a system of river steamers, railways, ocean steamers, and
telegraphs. But the huge masses of iron that had now to be
forged, to be welded, to be cut, to be bored, and to be shaped,
demanded, on their part, cyclopean machines, for the construe-
tion of which the methods of the manufacturing period were
utterly inadequate.

Modern Industry had thereforo itself to take in hand the
machine, its characteristic instrument of production, and to
construct machines by machines. It was not fill it did this,
that it built up for itself a fitting technical foundation, and
stood on its own feet. Machinery, simultaneously with the
inecreasing use of it, in the first decades of this century, appro-
priated, by degrees, the fabrication of machines proper. But
it was only during the decade preceding 1866, that the con-
struciion of railways and ocean steamers on a stupendous scale
called into existence the cyclopean machines now employed in
the construction of prime movers.
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The most essential condition to the produetion of machines
by machines was & prime mover eapable of exerting any
amount of force, and yet under perfect control. Such a con-
dition was already supplied by the steam-engine. But at the
same time it was necessary to produce the geometrically accu-
rate straight lines, planes, eircles, eylinders, cones, and spheres,
required in the detail parts of the machines. This problem
Henry Mandsley solved in the first decade of this century by
the invention of the slide vest, a tool that was soon made
automatic, and in a modified form was applied to other con-
structive machines besides the lathe, for which it was originally
intended. This mechanical appliance replaces, not some par-
ticular tool, but the hand itself, which produces a given form
by holding and gniding the entting tool along the iron or other
material operated upon. Thus it became possible to produce
the forms of the individual parts of machinery “ with a degree
of case, acenracy, and speed, that no accumulated experience of
the hand of the most skilled workman could give.”!

If we now fix our attention on that portion of the machinery
employed in the construction of machines, which constitutes
the operating tool, we find the manual implements reappearing,
but on a ecyclopean scale. The operating part of the boring
machine is an immense drill driven by a steam-engine; with-
out this machine, on the other hand, the cylinders of large
steam-cengines and of hydraulic presses could not bemade. The
mechanical lathe is only a cyclopean reproduction of the
ordinary foot-lathe ; the planing machine, an iron carpenier,
that works on iron with the same tools that the human car-
penter employs on wood ; the instrument that, on the London
wharves, cuts the veneers, is a gigantic razor; the tool of the
shearing machine, which shears iron as easily as a tailor's
scissors cut cloth, i3 a monster pair of scissors; and the
steam hammer works with an ordinary haminer head, but of

1 “The Industry of Nations, Lond., 1855,” Part II., p. 239. This work aleo re-
marks: ** Simple and ontwardly unimportant as this appendage to lathes may appear,
it is not, we believe, averring too much to state, that its influence in improving and
extending the use of machinery has been as great as that preduced by Watt’s im-
provements of the steam-engine itself. Its introduction went at once to perfect ail
machinery, to cheapen if, and to stimulate invention and improvement.”
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such a weight that not Thor himself could wield it; These
steamn hammers are an invention of Nasmyth, and there is one
that weighs over 6 tons and strikes with a vertical fall of 7
fewt, on an anvil weighing 86 tons. It is mere child’s-play for
it to crush a block of granite into powder, yet it is no less
capable of driving, with a succession of light taps, a nail into a
piece of soft wood.?

The implements of labour, in the form of machinery, necessi-
tate the substitution of natural forces for human foree, and
the conscious application of science, instead of rule of thumb.
In Manufacture, the organisation of the social labour-process is
purely subjective ; it is a combination of detail labourers; in its
machinery system, Modern Industry has a productive organisin
that is purely objective, in which the labourer becomes a mere
appendage to an alrcady existing material condition of pro-
duetion. In simple co-operation, and even in that founded on
division of labour, the suppression of the isolated, by the
collective, workman still appears to be more or less accidental.
Machinery, with a few exceptions to be mentioned later, oper-
ates only by means of associated labour, or labour in common,
Henee the co-operative character of the labour-process is, in
the latter case, a technical necessity dictated by the instrument
of lahour itself.

BECTION 2,—TEE VALUE TRANSFERRED BEY MACHINERY TO THE PRODUCT,

We saw that the productive forces resulting from co-opera-
tion and division of labour cost capital nothing. They are
natural forces of social labour., So also physical forces, like
steam, water, &c., when appropriated to produective processes,
cost nothing. But just as a man requires lungs to breathe with,
80 he requires snmething that is work of man’s hand, in order
to consume physical forces productively. A water-wheel is
neeessary to exploit the foree of water, and a steam engine o

1 One of these machines, used for forging paddle-wheel shafts in London, is called
“Thor.” It forges a shaft of 16} tons with as much ease as a blacksmith forges a
horge-shoe,

2 Wood working machines that are also capable of being employed on a small scale
are mastly American inventions,
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exploit tho elasticity of steam. Once discovered, the law of
the deviation of the magnetic needle in the field of an electric
current, or the law of the magnetisation of iron, around which
an electric current circulates, cost never a penny? But the
exploitation of these laws for the purposes of telegraphy, &e.,
necessitates a costly and extensive apparatus. The tool, as we
have seen, is not exterminated by the machine. From being a
dwarf implement of the human organism, it expands and mul-
tiplies into the implement of a mechanism created by man.
Capital now sets the labourer to work, not with a manual tool,
but with a machine which itself handles the tools. Although,
therefore, it is clear at the first glance that, by incorporating
both stnpondous physical forees, and the natural sciences, with
the process of production, Modern Industry raises ths produc-
tiveness of labour to an extraordinary degree, it is by no means
cqually clear, that this increased productive force is not, on
the otber hand, purchased by an increased expenditurc of
labour. Machinery, like every other component of constant
capital, ereates no now value, but yields up its own value to
the product that it serves to beget. In so far as the machine
has value, and, in consequence, parts with value to the produet,
it forms an element in the value of that product. Instead of
being cheapened, the product is roade dearer in proportion to
the value of the machine, And it is clear as noon-day, that
machines and systems of machinery, the characteristic instru-
ments of labour of Modern Industry, are incomparably more
loaded with wvalue than the implements used in handicrafts
and manufactures.

In the first place, it must be observed that the machinery,
while always entering as a whole into the labour-process, enters
into the value-begetting process only by bits. It never adds more
value than it loses, on an average, by wear and tear. Hence there

Hcience, generally speaking, costs the capitalisi nothing, a fact that by no means
Linders him from exploiting it. The science of others is as much annexed by capital
as the labour of others, Capitalistic appropriation and personal appropriation,
whether of science or of material wealth, are, however, totally different things, Dr.
Ure himself deplores the gross fgnorance of mechanical science exiating among his
dear machinery-exploiting manufacturers, and Liebig can a tale unfold about the
astounding ignorance of chemistry displayed by English chemical manufacturers.

Univ Calif - D}’gi:ized by Microsoft



384 Capitalist Production.

is a great difference between the value of a machine, and the valre
transferred in a given time by that machine to tho product. The
longer the life of tlie machine in the labour-process, the greater is
that difference. Tt is true, no doubt, as we have already scen,
that every instrument of labour enters as a whole into the
labour-process, and only piece-meal, proportionally to its aver-
age daily loss by wear and tear, into the value-begetting pro-
cess. But this difference between the instrument as a whole
and its daily wear and tear, is much greater in a machine than
in a tool, because the machine, being made from more durable
material, has a longer lifc; because its employment, being
regulated by strictly scientific laws, allows of greater economny
in the wear and tear of its parts, and in the materials it con-
sumes ; and lastly, because its field of production is incom-
parably larger than that of a tool.  After making allowance,
both in the case of the machine and of the tool, for their
average daily cost, that ig for the value they transmit to the
product by their average daily wear and tear, and for their
consumption of auxiliary substances, such as cil, coal, and so
on, they cach do their work gratuitously, just like the forees
furnished by nature without the help of man. The greater
the productive power of the machinery comparcd with that of
the tool, the greater is the extent of its gratuitous service com-
pared with that of the tool. In Modern Industry man sue-
ceeded for the first time in making the product of his past
labour work on a large scale gratuitously, like the forces of
nature.

In treating of Co-operation and Manufacture, it was shown
that certain general factors of production, such as buildings,

1 Ricardo lays such stress on this effect of machinery (of which,in other connexions,
be takes no more notice than he docs of the general distinetion between the labour-
procesy and the procesa of creating surplus-value), that he occasionally loses aight of
the value given wp by machines to the produet, and puts machines on the same foot~
ing as natursl forces. Thus “Adam Smith nowlere undervalues the services which
the notural agents and machinery perform for uws, but he very justly distinguishes
the nature of the value which they add to commedities . . . a8 they perform
their work gratuitously, the assistance which they afford us, adds nothing to value
in exchange.” (Ric. L e., p. 336, 337.) This observation of Ricardo is of course
correct in so far as it is directed against J. B. Say, who imagines that machines
render the ‘“sorvice ” of creating value which forms a part of *profits,”
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are, in comparison with the scattered means of production of
the isolated workman, econoinised by being consumed in ecom-
mon, and that they therefore make the product echeaper. In a
system of machinery, not only is the framework of the machine
consumed in common by its numercus operating implements,
but the prime mover, together with a part of the transmitting
mechanism, is consumed in common by the numerous operative
machincs,

Given the difference between the value of the machinery,
and the value transferred by it in a day to the product, the
extent to which this latter value makes the product dearer,
depends in the first instance, upon the size of the product; so
to say, upon its area. Mr. Baynes, of Blackburn, in a lecture
published in 1858, estimatos that * cach real mechanical horse-
power? will drive 430 sell-acting mule spindles, with pre-
paration, or 200 throstle spindles, or 15 looms for 40 inch
cloth with the appliances for warping, sizing, &e.” In the
first case, it is the day’s produce of 450 mule spindles, in
the second, of 200 throstle spindles, in the third, of 15 power-
looms, over whieh the daily cost of one horse-power, and the
wear and tear of the machinery set in motion by that power,
are spread ; so that only a very minute value is transferred by
such wear and tear to a pound of yarn ora yard of cloth. The

1 A horse-power is equal o a foree of 33,000 foot-pounds per minute, i.e., toa foreo
that raises =3,000 pounds ane foot in a minute, or one pound 33,000 feet, This is
the horse-pawer meant in the text. In ordinary language, and also here and there
in quotations in this work, a distinction is drawn between the “nominal "and the
“ pommercial * or ** indicated ” horse-power of the same engine. The old or nominal
horse-power is calewlated exclusively from the lemgth of piston-stroke, and the
diameter of the cylinder, and leaves pressure of stenmn and piston speed out of con-
gideration. Ib expresses proctically this: This engine would be one of 50 horse-
power, if it were driven with the same low pressurk of steam, and the same slow
piston speed, ns in the days of Boulton and Watt. Dut the two latter factors have
incrensed enormously since those days. In order to measure the mechanicul foree
exerted to-day by an engine, an indicator has been invented which shows the pressure
of the steam iu the cylinder. The plston speed is casily ascertained, Thus the
“indicated " or “‘ commercial * horse-power of an cngine is expressed by a mathe.
matical formula, invelving diameter of cylinder, length of stroks, piston speed, and
steam prossure, simnltanecusly, and showing what multiple of 33,000 pounds ix really
raised by the engine in o minute. Henee, one “ nominal * horse-power may exert
three, four, ar even five “‘indicated ¥ or ‘*real ¥ horse-powers, This cbservation is
made for the purpese of explaining various citatious in the subsequent pages.—

{The editor.) :
2B
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same is the case with the steam-hammer mentioned above.
Since its daily wear and tear, its coal-consumption, &c., ave
spread over the stupendous masses of iron hammered by it in
a day, ouly a small value is added to a hundredweight of iron ;
but that value would be very great, if the cyclopean instrument
were employed in driving in nails.

Given a machine’s capacity for work, that is, the number of
its operating tools, or, where it is a question of force, their
mass, the amount of its product will depend on the velocity of
its working parts, on the speed, for instance, of the spindles, or
on the number of blows given by the hammer in a minute.
Many of these colossal hammers strike seventy times in a
minute, and Ryder's patent machine for forging spindles with
small bammers gives as many as 700 strokes per minute.

Given the rate at which machivery transfers its value to the
product, the amount of value so transferred depends on the
total value of the machinery. ‘The less labour it contains, the
less value it imparts to the product. The less value it gives
up, so much the more productive it is, and so much the more
its services approximate to those of natural forces. DBut the
production of machinery by machinery lessens its value
relatively to its extension and efficacy.

An analysis and comparison of the prices of commodities
produced by handierafts or manufactures, and of the priees of
the same commodiiies produced by machinery, shows generally,
that, in the product of machinery, the value due to the instru-
ments of labour increases relatively, but decreases absolutely.
In other words, its absolute amount decreases, but ity amount,
relatively to the total value of the produect, of a pound of yarn,
for Instance, increases.

1 The reader who is imbued with capibalist notions will naturally miss here the
“intercst ” that the maching, in proportion to its capital value, adds te the product,
It is, however, easily seen that since a machine no mors creates new value than any
other part of constant capital, it cannot add any value under the name of “interest, ™
It is u)se evident that here, where we are treating of the production of surplus value,
we cannot assume a priert the existence of any part of that value under the name of
interest. The capitalist mode of calculating, which appears, primd facie, absurd,
and repugnant to the laws of the creation of value, will be explained in the third
book of this work,

2 This portion of value which is added by the machinery, decreases both absolutely
and relatuvely, when the machinery dees away with horses and other aniinals that
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It is evident that whenever it costs as much labour to pro-
duce a machine as is saved by the employment of that machine,
there is nothing but a transposition of labour; consequently
the total labour required to produce a commodity is not
lessened or the prodactiveness of labour is not increased. Ii
is ¢lear, however, that the difference hetween the labour a
machine costs, and the labour it saves, in other words, that the
degree of its productiveness does not depend on the difference
between its own value and the value of the implement it re-
places. As long as the labour spent on a machine, and conse-
quontly the portion of its value added to the product, remains
smaller than the value added by the workman to the product
with his tool, there is always a difference of labour saved in
favour of the machine. The productiveness of a machine iy
therefore measured by the buman labour-power it replaces.
According to Mr. Baynes, 21 operatives are required for the 430
wule spindles, inclusive of preparation machinery, that ave

are employed as mere moving forces, and not as machines for clianging the form of
matter. It may here be incidentally cbserved, that Descartes, in defining animalz as
mere machines, saw with eyes of the manufacturing period, while to cyes of the
middle ages, animals were assistants to man, as they were later to Von Haller in his
* Restauration der Staatswissenschaften,” That Descartes, like Bacon, anticipated
an alteration in the form of producticn, and the practical smbjugation of Nature by
Man, as a result of the aliered methods of thought, is plain from his ‘“Discours de
Ia Méthode.,” He thers says: *‘II est possible (by the methods he introduced in
philosophy) de parvenir & des connaissances fort utiles 4 la vie, et qu’au lieu de cette
philosopiie spéeulative qu’on enscigne dans les écoles, on en peut trouver une
pratique, par laguelle, connaissant la foree et les actions du fen, de Yeau, de lair, des
astres, et de tous les autres corps gui nous environnent, aussi distinetement que nous
connaissons les divers métiers do nos artisans, nous les pourrious employer en méme
facon 4 tous les usages auxquels ils sont propres, et ainsi nous rendre comme maitres
et possessours de la naturo ” and thus “ contribuer au perfectionnement de la vie
humaine.” In the preface to Sir Dudley North's *“ Discourses upon Teads " (1691) it
is stated, that Descartes’ method bad begun to free political cconomy fromn the old
fablea and superstitious notions of gold, trade, &e. On the whale, however, the
early English economists sided with Bacon and Iobbes as their philosophers; while,
at p lnter period, the philosopher xet’ iZaxhy of political economy in England, France,
and Ttaly, was Tocke,

1 Aceording to the annual report (1863) of the Iissen chamber of cummerce, there
was produced in 1862, at the cast-stcel works of I{rupp, with its 161 furnaces, thirty-
two steam-engines (in the year 1800 this was about the number of all the steam-
engines working in Manchester), aud fourteen steam-hammers {representing in all
1236 horse-power), forty-nine forges, 203 tool-machines, and about 2400 workmen—
thirtecn million pounds of cast steel, Flere there are not two workmen to each
horse-power,
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driven by one-horse power; esach self-acting mule spindle,
working ten hours, produces 13 ounces of yarn (average number
or thickness); consequently 24 operatives spin weekly 365§ 1bs.
of yarn. Hence, leaving waste on one side, 366 lbs. of cotton
absorb, during their conversion into yarn, enly 150 hours’
labour, or fifteen days’ labour of ten hours each. DBut with a
spinning-wheel, supposing the hand-spinner to produce thirteen
ounces of yarn in sixty hours, the same weight of cotton would
absorb 2700 days’ labour of ten hours cach, or 27,000 hours’
labourt Where block-printing, the old method of printing
calico by hand, has been superseded by machine printing, a
single machine prints, with the aid of one man or boy, as mueh
calico of four colours in ene hour, as it formerly took 200 men
to do.,- Before Eli Whitney invented the cotton-gin in 1793,
the separation of the seced from a pound of cotton cost an
average day’s labour. By ineans of his invention one negress
was enabled to clean 100 lbs. daily; and since then, the
efficacy of the gin has been considerably inereased. A pound
of eotton wool, previocusly costing 50 cents to produce, included
after that invention more unpaid labour, and was consequently
sold with greater profié, at 10 cents. In India they employ for
separating the wool from theseed, an instrument, half machine,
half tool, called a chiurka; with this one man and a woman can
cloan 28 Ibs. daily. With the churka invented some years ago
by Dr. Forbes, one man and a boy produce 250 lbs, daily. If
oxen, steam, or water, be used for driving it, only a few boys
and girls as feeders are required.  Sixteen of these machines
driven by oxen do as much work in a day as formerly 750
people did on an average.®

As already stated, a steam-plongh does as much work in one
hour at a cost of threepence, as (6 men at a cost of 15 shillings.
I return to this example in order to clear up an erroneous

! Babbage estimates that in Java the spinning labour alone adds 117 ¥ to the value
of the cottan. At the same period (1832} the total value added to the cotton by
machinery and labour in the fine-spinning industzy, amounted to about 33 % of the
value of the cotton. {* On the Economy of Machinery,” p, 214.)

2 Machine printing slso cconomises colour,

3 See paper read by Dr, Watson, Reporter on Products to the Government of
Trulia, belore the Soclety of Arts, 17th April, 1860.
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notion. The 15 shillings arc by no means the expression in
money of all the labour expended in one hour by the 66 men.
If the ratio of surplus labour to necessary labour were 1007,
these G6 men would produce in one hour a value of 30 shillings,
although their wages, 15 shillings, represent only their labour
for half an hour. Suppose, then, a machine ¢ost as much an
the wages for a year of the 150 men it displaces, say £3000;
this £3000 iz by no means the expression in money of the
labour added to the object produced by these 150 men before the
introduction of the machine, but only of that portion of their
year's labour which was expended for themselves and repre-
sented by their wages. On the other hand, the £3000, the
money value of the machine, expresses all the labour expended
on its production, no matter in whab proportion this labour
constitutes wages for the workman, and surplus-value for the
capitalist, Thoerefore, though a machine cost as much as the
labour-power displaced by it costs, yet the labour materialised
in it is even then much less than the living labour it replacest

The use of machinery for the exclusive purpose of cheapen-
ing the prodhct, is limited in this way, that less labour must
be expended in producing the machinery than is displaced by
the employment of that machinery. For the capitalist, how-
ever, this use is still more limited. Instead of paying for the
labour, he only pays the value of the labour-power employed ;
therefore, the limit to his using & machine is fixed by the
difference between the value of the machine and the value of
the labour-power replaced by it. Since the division of the
day’s work into necessary and surplus-labour differs in differ-
ent countries, and even in the same country at different
periods, or in different branches of industry; and further, since
the actual wage of the labourer at one time ginks below the
value of his labour-power, at another rises above it, it is possible
for the difference between the price of the machinery and the
price of the labour-power replaced by that machinery to vary
very much, although the difference between the quantity of

1 % These mute agents (machines) are always the produce of much less labour than
that which they displace, even when they are of the same money value,” (Rieardo,
[ TRE [1 5]
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labour requisite to produce the machine and the total quantity
replaced by it, remain constant! DBut it is the former diffor-
ence alone that determines the cost, to the capitalist, of produc-
ing a commodity, and, through the pressure of competition,
influences his action. Hence the invention now-a-days of
machines in ¥ingland that are employed only in North America;
just as in the sixteenth and seventeeth centuries, machines
were inveonted in Germany to be used only in Holland, and
Jjust as many a French invention of the eighteenth century was
exploited in England alone. In the older countries, machinery,
when employed in some branches of industry, creates such =
redundancy of labour in other branches that in these latfer
the fall of wages below the value of labour-power Impedes the
use of machinery, and, fromn the standpoint of the capitalist,
whose profit comes, not from a diminution of the labour em-
ployed, but of the labour patd for, renders that use superfluous
and often impossible. In some branches of the woollen manu-
facturc in England the employment of children has during
recent years been considerably diminished, and in some cases
has been entirely abolished. Why? Because the Factory Acts
made two sets of children necessary, one working six hours, the
other four, or each working five hours. But the parents refused
to sell the “half-timers” chea.per than the “full-timers.” Hence
the substitution of machinery for the “half-timers.™ Before the
labour of women and of children under 10 years of age was
forbidden in wmines, capitalists considered the employment
of nakeld women and girls, often in company with men, so far
sanctioned by their moral code, and especially by their ledgers,
that it was only after the passing of the At that they had re-

1 Henco in & communistic socicty there would be a very different scope for the em-
ployment of machinery than there can be in a bourgeois socicty,

2 " Ermptoyers of labour woald not nhnecess rily retain two sets of children under
thirteen. . . . Infact one class of mannfacturers, the spinners of woollen yarn,
now rarcly employ children under thirteen years of age, i.¢,, half-timers. They have
introduced improved and new machinery of various kinds, which altogether supersedes
the employment of children (i.e., under 13'years) ; £.i., I will mention one process as
an illustration of this diminution in the number of children, wherein by the addition
of an apparatus, called a piecing machine, to existing machines, the work of six or
four half-times, according to the peculiarity of each machine, can be performed by

one young person (over 13 years) ., . ., the half-time system ‘stimulated’ the
jnvention of the piecing machine.” (Reports of Insp. of Fact. for 31st Oct., 1858}
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conrse to maclhinery. The Yankees have invented a stone-
breaking machine. The English do not make use of it, because
the * wretch ”* who does this work gets paid for such a small
portion of his labour, that machinery would increase the cost
of production to the eapitalist® In England women are still
oceasionally used instead of horses for hauling canal boats?® be-
cause the labour required to produce horses and mnachines is
an accurately known guantity, while that required to maintain
the women of the surplus population is below all caleulation.
Henee nowhere do we find a more shameful squandering of
human labour-power for the most despicable purposes than in
England, the land of machinery.

SECTION 3.—TIE PROXIMATE EFFECTS OF MACHINERY ON THE WORKJMAN.

The starting point of Modern Industry s, as we have shown,
the revolution in the instruments of labour, and this revolution
attains its most highly developed form in the organised system of
machinery in a factory. Before we inquire how human material
is incorporated with this cobjective organism, let us consider
some general effects of this revolution on the labourer himself,

a. Appropriation of supplemeniary Labour-power by Capital.
The fomployment of Women and Children.

In so far as machinery dispenses with muscular power, it
becomes a means of employing labourers of slight muscular
strength, and those whose bodily development is incomplete,
but whose linbs are all the more supple. The labour of
women and children was, therefore, the first thing sought for
by capitalists who used wmachinery. That mighty substitute
fur lahour and labourers was forthwith changed into a means
for increasing the number of wage-labourers by enrolling,
under the direct sway of capital, every member of the work-
man’s family, without distinction of age or sex. Compulsory
work for the capitalist usarped the place, not only of the

1 “retch” is the recognised term in Fnglish political economy for theagricultural

laliourer.
2 “Alachinery . . . e¢an frequently not be employed uniil labour (be means

wages) rises.” {Ricardo, 1. ¢., p. 570.)
3 See * Report of the Sacial Science Congress, at Edinburgh.” QOct., 1863,
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children’s play, but also of free labour at home within
moderate limits for the support of the family.?

The value of labour-power was determined, not only by
the labour-time nécessary to maintain the individual adult
labourer, but also by that necessary to maintain his family.
Machinery, by throwing every member of that family on to
the labour market, spreads the value of the man's labour-
power over his whole family. It thus depreeiates his labour-
power, To purchase the labour-power of a family of four
workers way, perhaps, cost more than it formerly did to
parchase the labour-power of the head of the family, but, in
return, four days’ labour takes the place of one, and their price
falls in proportion to the excess of the surplus-labour of
four over the surplus-labour of one. In order that the {amily
may live, four people must now, not only labour, but expend
surplus-labour for the capitalist. Thus we see, that machinery,
while augmenting the human materizl that formy the prineipal
object of capital’s exploiting power? at the same time raises
the degree of exploitation

1 Dr, Edward Smith, during the cotton erisis caused by the American Civil War,
was sent by the English Government to Lancashire, Cheshire, and other places, to
report on the sanitary condition of the cotton operatives, He veported, that from
a hygienic point of view, and apart from the banishment of the operatives from the
factory atmosphere, the crisis had several advantages. The womeun now had sufficient
leisure to give their iufants the breast, instead of poisoning them with *° Godfrey's
eordial.” They bhad time to learn to cook. Unfortunately the acquisition of this
art occutred at a time when they had nothing to cook. But from this we see how
capital, for the purposea of its self-expansion, has usurped the labour necessary in
the home of the family, This erisis was also utilised to teach sewing to the
daughters of the workmen in sewing schools. An American revolution and a univer-
sal crisis, in order that the working girls, who spin fer the whele world, might learn
to sew |

2 “The nunerical increase of labourers has been great, through the growing substi-
tution of female for male, and above all, of childish for adult labour. Three girls
of 13, at wages of from 0 shiilings to 8 shillings & week, have replaced the one man
of maturc age, of wages varying from 18 shillings to 43 shillings.” (1h. de Quincey :
“The Logic of Political Econ,, London, 1845, Nete to p. 147.} Siunce certain family
functions, such as nursing and suekling chililren, cannaet be entirely suppressed, the
mothers confiscated by capital, meust try substibutes of some sort. Domestic worl,
such as sewing and mending, must be replaced by the purchase of ready-made
articles. Hence, the diminished expenditure of labour in the housa is accompanied
by an increased expenditure of money. The cost of keeping the family increases,
and balanccs the greater income. In adilition to this, ecomomy and judgment
in the econsumption and preparation of themeans of subsistence becomes impossible,
Abundant material relating te these facts, which are concealed by official political
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Machinery also revolutionises out and out the contract be-
tween the labourer and the capitalist, which formally fixes their
mutual relations. Taking the exchange of commodities ag our
basis, our first assumption was that capitalist and labourer met
as free persons, asindependent owners of commodities; the one
possessing money and means of production, the other labour-
powér.  But now the capitalist buys children and young
persons under age. Ireviously, the workman sold his own
labour-power, which he disposed of nominally as a free agent.
Now be sells wife and child. He has become a slave dealer!
The demand for children’s labour often resembles in form the
inquiries for negro slaves, such as were furmerly to be read
among the adverlisements in American journals. “ My at-
tention,” says an English factory inspector, ¢ was drawn to an
adverfisement in the local paper of one of the most important
manufacturing towns of my district, of which the following is
a copy: Wanted, 12 to 20 young persons, not younger than
what can pass for 13 years. Wages, 4 shullings a wesk.
Apply &c,”? The phrase “what can pass for 13 years,” has
reference to the fact, that by the Factory Act, children under
13 years may work only 6 hours, A ‘surgeon officially ap-
pointed must certify their age. The manufacturer, therefore,
asks for children who look asif they were already 13 years
old. The decrease, often by leaps and bounds in the number
of children under 13 years employed in factories, a deerease

ceonomy, is $o be found in the Reports of the Inspectors of Factories, of the
COhildren's Employment Commission, and moro espeeially in the Repaorts on Public
Health.

1 In striking contrast with the groat facl, that the shorfening of the hours of labour
of women and children in English factories was exacted from capital by the mala
operstives, we find in the latest reports of the Clildren’s Employment Commissian
traits of the operative pareats in rclation to the traffic in children, that arve traly re-
volting and thoroughly like slave-dcaling. But the Fharisce of p capitalist, as may
be seen from the same reperts, dencunces this brutality which he himself creates,
perpetuates, and exploits, and which he moresver baptizes ' Freedom of labeur. »
_“ Infant Jabour has been called into aid . . . even o work for their own daily bread,
Witheut strength to endure such disproportionate toil, without instruction to guide
their future Yife, they have been thrown into a situation physically and merally pol-
luted. The Jewish historian has remarked upon the overthrow of Jerusalem by Titus
that it wae no wonder it should have been destroyed, with such a signal destruction,
when an inhuman mother sacrificed her own offspring to satisfy the cravings of
abselute hunger.” (% Public Economy Concentrated,” Carlisle, 1833, p. 56.}

%2 A. Redgrave in * Reports of Tnsp. of Fact. for 31st October, 1838," pp. 40, 41,
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that is shown in an astonishing manner by the Englishstatisties
of the last 20 years, was for the most part, according to the
evidence of the factory inspectors themselves, the work of the
certifying surgeons, who overstated the age of the children,
agrecably to the capitalist’s greed for exploitation, and the
sordid trafficking needs of the parznts. In the notorious district
of Bethnal Green, a public market is held every Monday and
Tuesday morning, where children of both sexes from 9 years of
age vpwards, hire themselves out to the silk manufacturers.
“The usnal terms are ls. 8d. a week (this belongs to the
parents) and ¢ 2d. for myself and tea’ The contract is binding
only for the week. The scene and langnage while this
market iy going on are quite disgraceful.”? It hasalso occurred
in England, that women lhave taken “ children from the work-
house and let any one have them out for 2s. 6d. a week.”? In
spite of Jegislation, the number of boys sold in Great Britain
by their parents to act as live chimney-sweeping machines
(although there exist plenty of machines to replace them) ex-
ceeds 20002 The revolution effected by machinery in the
juridical relations between the buyer and the seller of labour-
power, causing the transaction as a whole to lose the appearance
of a contract ketween free persons, afforded the Iinglish
Parliament an excuse, founded on juridical principles, for the
interference of the state with factories. Whenever the law
limits the labour of children to G hours in industries not before
interfered with, the complaints of tlie manufacturers are always
renewed. They allege that numbers of the parents withdraw
their children from the industry brought under the Aet, in order
to sell them where ®freedom of labour’ still rules, ie., where
children under 13 years are compelled to work like grown-up
people, and therefore can be got rid of at a higher price. DBut
since capital is by nature a Jeveller, since it exacts in every
sphere of production equality in the conditions of the ex-
ploitation of labour, the limitation by law of children’s labour,
in one branch of industry, becomes the cause of its limitation
in others,
1 Cuildren's Employment Commission, Fifth Report, London, 1866, p, 81, n, 31,

2 Children’s Employment Commissien, Third Report, London, 1564, p. 53, n. 15
3 L ¢., Fifth Report, p, 22, n. 137,
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We have alrcady alluded to the physical deterioration as
well of the children and young persons as of the women, whom
machinery, first directly in the factories that shoot up on its
basis, and then indirectly in all the remaining branches of in-
dustry, subjects to the exploitation of capital. In this place,
therefore, we dwell only on onc point, the enormous mertality,
during the first few years of their life, of the children of the
operatives, In sixteen of the registration districts into which
England is divided, there are, for every 100,000 children alive
under the age of one year, only 9000 deaths in a year on an
average (in one district only 7047); in 24 districts the deaths
are over 10,000, but under 11,000 ; in 39 districts, over 11,600,
but under 12,000; in 48 districts over 12,000, but under 13,000,
in 22 distriets over 20,000; in 25 districts over 21,000 ; in 17
over 22000; in 11 over 23,000; in Hoo, Wolverhampton,
Ashton-under-Lyne, and Preston, over 24,000 ; in Nottingham,
Stockport, and Bradford, over 25,000 ; in Wisbeach, 26,000 ; and
in Manchester, 26,1251 As was shown by an official medical
inquiry in the year 1861, the high death-rates ave, apart from
local causes, principally due to the employment of the mothers
away from their homes, and to the neglect and maltreatment
consegquent on her absence, such as, amongst others, insufficient
nourishment, unsuitable food, and dosing with opiates ; besides
this, there arises an unnatural estrangerent between mother
and ¢hild, and as a consequence infentional starving and
poisoning of the children?® In those agrieultural districts,
“where a minimum in the employment of women exists, the
death-rate is on the other hand very low.”™ The Inquiry-Com-
mission of 1861 led, however, to the unexpected result, that in
some purely agrienltural districts bordering on the North Sea,
the death-rate of children under one year old almost equalied
that of the worst factory districts. Dr. Julian Huntér was
therefore commissioned to investigate this phenomenon on the

1 Bixth Report on Public Health, Lond,, 1864, p. 34.

2 ¢ It (the inquiry of 1861} . . . showed, moreover, that while, with the deseribed
eircumstances, infants perish under the neglect and mismanagement which their
mothers” occupations imply, the mothers Lecome to 2 grievous extent denaturalized
towards their offspring—commeonly not troubling themselves much at the death, and
even sometimes . . . taking direct measures to insure it.” (L c.)

11 ¢, p 454,
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spot.  His report is incorporated with the “ Sixth Report on
Publie Health.™ Up to that time it was supposed, that the
children were decimated by malaria, and other diseases peculiar
to low-lying and marshy districts. But the inquiry showed
the very opposite, namely, that the same eause which drove
away malaria, the conversion of the land, from a morass in
winter and a scanty pasture in summer, into fruitful corn land,
created the exceptional death-rate of the infants® The 70
medical men, whom Dr. Hunter examined in that distriet, were
“ wonderfully in accord ” on this point. In fact, the revolution
in the mwode of cultivation had led to the introduction of the
industrial system, Married women, who work in gangs along
with boys and girls, are, for a stipulated sum of money, placed
ab the disposal of the farmer, by a man called the “undertaker,”
who contraets for the whole gang. *These gangs will some-
times travel many miles from their own village ; they are to
be met morning and ecvening on the roads, dressed in short
petticoats, with suitable coats and boots, and sometinies
trousers, looking wonderfully strong and healthy, but tainted
with a customary immorality, and heedless of the fatal results
whieh their love of this busy and independent life is bringing
on their unfortunate offspring who arc pining at home,” Every
phenomenon of the actory districts is here reproduced, includ-
ing, but to a greater extent, ill-disguised infanticide, and dosing
children with opiates* My knowledge of such evils,” says
Dr. Simon, the medical officer of the Privy Council and editor
in chief of the Reports on Public Ilealth, “ may excuse the pro-
found misgiving with which I regard any large industrial em-
ployment of adult women.” “Happy indeed,” exclaims M.
Baker, the factory inspector, in his offieial report, “ happy in-

11, ¢., p. 454-463. < Report by Dr. Ienry Julian Hunter on the excessive mor-
tality of infants in seme rural districts of England.”

21, g, » 35 and pp.-453, 456,

81, ¢., p. 450.

1In the agricultural as well as in the fuctory distriets the consumption of opium
among the grown-up labourers, both male and female, is extending daily. “‘To
push the sale of opiate . . . . is the great aim of some enterprising wholesale mer-
chants. By druggists it is considered the leading article.” (L e, p. 459} Iafants
that take opiates “ ehranlk up into little old men,” or *“ wizzened like little monkeys.”

{l. c., p. 460). e hera sce how India and China avenge themselves on England.
6 ¢, p 37.
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deed will it be for the manufacturing districts of England,
when every married woman having a family is prohibited
from working in any textile works at all.”

The moral degradafion caused by the capitalistic exploita-
tion of women and children has been so exhaustively depicted
by F. Engels in his © Lage der Arbeitenden Klasse Englands,”
and other writers, that I need only mention the subject in this
place. But the intellectual desolation, artifically produced by
converting immature human beings into mere machines for the
fabrication of surplus-value, a state of mind clearly dis-
tinguishable from that natoral ignorance which keeps the
mind fallow without destroying its capacity for development,
its natural fertility, tlis desolation finally compelled even the
English Parliament to make elementary education a com-
pulsory condition to the * productive” employment of children
under 14 years, in every industry subject to the Factory Acts.
The spirit of capitalist production stands out clearly in the
lIndicrons wording of the so-called education clauses in the
Factory Aects, in the absence of an administrative machinery,
an absence that again makes the compulsion illusory, in the
opposition of the manufacturers themselves to these education
clauses, and in the tricks and dodges they put in practice for
evading them. “ For this the legislature is alone to blame, by
having passed a delusive law, which, while it would seem to
provide that the children employed in factories shall he
edueated, contains no enactment by which that professed end
can be secured. It provides nothing more than that the
childven shall on certain days of the weelk, and for a certain
number of hours (three) in each day, be inclosed within the
four walls of & place called & school, and that the employer of
the child shall receive weekly a certificate to that effect signed
by a person designated by the subscriber as a schoolmaster or
schoolmistress.”  Previous to the passing of the amended
Factory Act, 1844, it happened, not unfrequently, that the
certificates of attendance at school were signed by the school-

1% Rep. of Inap. of Fact. for 31t Oet,, 1862," p. 59. DIr. Baker was formerly a
doctor,
“* Teonard Horner in ** Reports of Insp. of Fact. for 30th June, 1857," p. 17.
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master or schoolmistress with a cross, as they themselves wore
unable to write. *On one occasion,on visiting a place called a
school, from which certificates of school attendance had issued,
I was so struck with the ignorance of the master, that 1 said
to him: “Pray, sir, can you read?” His reply was: “ Aye,
summat !” and as a justification of his right to grant cevtifi-
cates, he added : “ At any rate, I am before my scholars” The
inspectors, when the Bill of 1844 was in preparation, did not
fail to represent the disgraceful state of the places called
geliools, certificates fromn which they were obliged to admit as
a complianee with the laws, but they were suecessful only in
obtaining thus much, that since the passing of the Act of 1844,
the figures in the school certificate must be filled up in the
handwriting of the schoolmaster, who must also sign his
Christian and surnaime in full™  Sir John Kinecaid, factory
inspector for Beotland, relates experiences of the same kind,
“The first school we visited was kept by a Mrs. Ann Killin.
Upon asking her to spell her name, she straichtway made a
mistake, by beginning with the letter C, but correcting horself
immediately, she said her name began with a K. On locking
at Ler signature, however, in the school certificate books,.I
noticed that she spelt it in various ways, while her hand-
writing loft no doubt as fo her unfitness to teach. She her-
self also acknowledged that she could not keep the register

. Ina second school I found the schoolroom 15 feet
long, and 10 feet wide, and counted in this bpace 75 children,
who were gabbling somcthmg unintelligible.” *  “ Bat it is not
only in thc miser&blc places above referred to that the ehil-
dren obtain certifieates of school attendance witliout having
received instruction of any value, for in many schools where
there is a competent tencher, his eflorts are of little avail from
the distracting crowd ot children of all ages, fromn infants of
3 years old and upwards; his livelihood, miscrable at the best,
depending on the penee received from the greatest number of
children whom it is possible to cram into the space. Tothis is
to be added scanty school furniture, deficiency of books, and

1 L. Horner in “ Rep. of Insp. of Fact. for 8lst Oct., 1855,” pp. 18, 19,
2 8ir John Kincaid in ‘‘Rep. of Insp, of Fact, for 3lst Oet,, 1838," pp. 31, 32,
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other materials for teaching, and the depressing effect upon
“the poor children themnselves of a close, noisome atmosphere.
I bave been in many such schools, where I have seen rows of
children doing absolutely nothing; and this is certified as
school attendance, and, in statistical returns, such children are
set down as being educated.” In Scotland the manufacturers
try all they can to do without the children that are obliged to
attend school  “It requires no further argument to prove
that the educational clauses of the Factory Act, being held in
such disfavour among mill owners, tend in a great measure to
exclude that class of children alike from the employment and
the benefit of education contemplated by this Act.” Horribly
grotesque does this appear in print works, which are regnlated
by a speecial Act. By that Aet, “every child, before being em-
ployed in a print work must have attended school for at least 30
days,and not lessthan 150 hours, during the six months immedi-
ately preceding such first day of employwent, and during the
continuance of its employment in the print works,it must attend
for a like period of 80 days, and 130 hours during svery suc-
cessive period of six months. . . . The attendance at
school 1nust be between 8 aan. and 6 pm., No attendance of
less than 2% hours, nor more than 5 hours on any one day,
shall be reckoned as part of the 150 hours. Under ordinary
circumstances tiie children attend school moerning and after-
noon for 30 days, for at least 5 hours each day, and upon the
expiration of the 30 days, the statutory total of 150 hours -
having been attained, having, in their language, made up their
book, they return to the print work, where they cuntince
until the six months have expired, when another instalment of
school attendance becomes due, and they again scek the
school until the book is again made up. . . . . DMany
boys having attended school for the required number of hours,
when they return to school after the expiration of their six
months’” work in the print work, are in the same condition as
when they first attended school as print-work boys, that they
have lost all they gained by their previous school attendance.

1 1. Horner in * Reports, &e., for 3lst Oet., 1857, pp. 17, 18
8ir J, Kincaid in '* Reports, &e., 3Lst Qct., 1856, p. 86.
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.« . In other print works the children’s atfendance at
school is made to depend altogether upon the exigencies of the
work in the establishment. The requisite number of hours is
made up each six months, by instalments consisting of from
3 to 5 hours at a time, spreading over, perhaps, the whole six
months, . . . For instance, the attendance on one day
might be from 8 to 11 a.m, on another day from 1 p.m. to 4
p.am., and the child might not appear at school again for
several days, when it would attend from 3 pm. to 6 pm.;
then it might attend for 3 or 4 days consceutively, or for a
week, then it would not appear in school for 3 weeks or a
month, after that upon some odd days at some odd hours when
the operative who cmployed it chose to spare it; and thus the
child was, as it were, buffeted from school to work, from work
to school, until the tale of 150 hours was told.™

By the excessive addition of women and children to the
ranks of the workers, machinery at last breaks down ths re-
sistance whicls the male operatives in the manufacturing pertod
continued to oppose to the despotism of capital?

b. Prolongation of the worlking-day.

If machinery be the most powerful means for increasing the
productiveness of labour—i.e., for shortening the working time
required in the production of a commodity, it becomes in the
bands of capital the most powerful means, in those industries
first invaded by it, for lengthening the working day beyond

1 A, Redzrave in ““Rep. of Insp. of Fact., 31st Oct., 1857," pp. 41-42, In those in-
Austrics where the Factory Act proper (not the Print Works Act referred to in thef
text) Lias been in force for some time, the obstacles in the way of the education
clauses have, in recent years, been overcome. In industries pot under the Act, the
views of Mr. J. Geddes, a glass manufacturer, atill extensively prevail. e informed
Mr. YWhite, one of the Inguiry Commissioners: * Asfar as I can see, the greater
amount of education which a part of the working class has enjoyed for seme years
past iv an evil. It is dangerous, beeause it mokes them independent,” (Children’s
Empl, Cornm,, Fourth Report, Lond., 1865, p. 253.)

2 €A, E.,n manufaciurer . . . . informed me that he employed females exclusively
at his power-looms , . . gives a decided preference to married females, especially
those whe bave families ab home dependent on them for support ; they are atten.
tive, docile, more so than anmarried females, and are compelled to use their ntmost
exertions to procure the necessaries of Jife. Thus are the virtuwes, the pecnliar virtues
of the female character to be perverted to her injury—thus all that is most dutiful
and tewtder in her nature is made a means of her bondage and suffering.” (Ten Hours’
Factory Bill. The Speech of Lord Ashley, March 15th, Loud., 1844, p. 20.)
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all bounds set Ly human nature. It creates, on the one hand,
new conditions by which capital is enabled to give free scope
to this its constant tendency, and on the other hand, new
motives with which to whet capital’s appetite for the labour of
others.

In the first place, in the form of machinery, the implements
of labour become automatic, things moving and working inde-
pendent of the workman. They are thenceforth an industrial
perpetuum mobile, that would go on producing forever, did it
not mect with certain natural obstructions in the weak bodies
and the strong wills of its human attendants. The automaton,
as capital, and because it Is capital, is endowed, in the person
of the capitalist, with intelligence and will; it is therefore
animated by the longing to reduce to & minimum the resistance
offered by that repellent yet elastic natural barrier, man? This
resistance is moreover lessened by the apparent lightness of
machine work, and by the more pliant and docile character of
the women and children employed on it?

The productiveness of machinery is, as we saw, inversely
propertional to the value transferred by it to the product.
The longer the life of the machine, the greater is the mass of
the products over which the value transmitted by the machine
is spread, and the less is the portion of that value added to

1 ¢t Sinco the general introduction of machinery, human nature has been forced far
beyond its average strength.” (Rob. Owen: ‘‘Qhservations on the effects of the
manufacturing system, 2nd Ed., Lond,, 1817.%)

? The Euglish, who have a tendency to look upon the carliest form of appearance
of a thing as the causs of its existence, are in the habit of attributing the long lours
of work in factories to the extensive kidnapping of children, practised by capitalista
in the infancy of tho factory system, on workhouses and orphansages, by means of
which robbery unresisting material for exploitation was procured.  Thus, for in-
stance, Fielden, himself o manufacturer, says: *‘It is evident that the Jong hours
of work were brought about by the eircumstance of so great a number of destitute
children being supplied from different parts of the country, that the masters were
independent of the hands, and that having once established the custom by means of
the miserable materials they had procured in this way, they could impose it on their
neighbours with the greater facility.” (J. Fielden: “The Curse of the Faetory
System. Lond., 1836, p. 11.) With reference to the labour of women, Saunders,
the Factory inspector, says in his report of 1844 : ' Amongst the female operatives
there are some women who, for many weeks in succession, except for a few days,
are employed from 6 a.r. till midnight, with less than 2 hours for meals, so that on
5 days of the week they have only 6 hours left oub of the 24, for going to and from
their homes and resting in bed.” 9

40
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each single commodity. The active lifctime of a machine is,
however, clearly dependent on the length of the working day,
or on the duration of the daily labour-process multiplied by
the number of days for which the process is carried on.

The wear and tear of a machine is not exactly proportional
to its working time. And even if it were so, a machine work-
ing 16 hours daily for 71 years, covers as long a working period
as, and transmits to the total product no more value than, the
samo macbine would if it worked only 8 hours daily for 15
years. But in the first case the value of the machine would
be reproduced twice as quickly as in the latter, and the capi-
talist would, by this use of the machine, absorb in 7} years as
much surplug-value as in the second case he would in 15,

The material wear and tear of a machine iy of two kinds,
The one arises from use, as coins wear away by circulating,
the other from non-use, as a sword rusts when left in its
scabbard. The latter kind is due to the elements. The
former is more or less directly proportional, the latter to a
certain extent inversely proportional, to the use of the
machine

But in addition to the material wear and fear, a machine
also undergoes, what we may call a moral depreciation. It
loses exchange-value, either by machines of the same sort being
produced cheaper than it, or by better machines entering into
competition with it." In both cases, be the machine ever so
young and full of life, its value is no longer determined by
the labour actually materialised in it, but by the labour-time
requisite to reproduce either it or the better machine. It has,
thercfore, lost value more or less. The shorter the period
taken to reproduce its total value, the less is the danger of
moral depreciation;and the longer the working day, the shorter
is that pericd. When machinery is first introduced into an
industry, new methods of reproducing it more cheaply follow

1% Ogcasion . . . Injury to the delicate moving parts of metallic mechanism by
inaction.” (Ure, L. e, p. 28}

2 The “ Manckester Spinner ” (Times, 26th Kov., 1862) before referred to saysinre-
lation to this subjeet : It {namely, the * allowance for deterioration of machinery ™)
is also intended to caver the loss whick is constantly arising from the superseding
of machines before they are wornout, by othersof a new and better construction.”
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blow upon blow,! and so do improvements, that not only affect
individual parts and details of the machine, but its entire huild.
It is, therefore, in the early days of the life of machinery that
this special incentive to the prolongation of the working day
makes itself felt most acutely.?

Given the length of the working day, all other circumstances
remaining the same, the explmtatmn of double the number of
workmen demands, not only a doubling of that part of constant
capital which is invested in machinery and buildings, but also
of that part which is laid out in raw material and auxiliary
substanecs. The lengthening of the working day, on the other
hand, allows of production on an extended scale without any
alteration in the amount of capital laid out on machinery and
buildings.®* Not only is there, therefore, an increase of surplus-
value, but the outlay necessary to obtain it diminishes. It is
true that this takes place, more or less, with every lengthening
of tho working day ; but in the case under consideration, the
change is more marked, because the capital converted into the
instruments of labour preponderates to a greater degree.® The
development of the factory system fixes a constantly increasing
portion of the capital in a form, in which, on the one hand, its
value is capable of continual self-expansion, and in which, on
the other hand, it loses both use-value and exchange-value when-

1 *“T¢ hag been estimated, roughly, that the first individual of & newly-invented
maching will cost about five times as much as the construction of the second,” (Bab-
bage, L ¢., p. 211}

2 “The improvements which took place not long ago in frames for making patent
net was so great that a machine in good repair which had cost £1,200, sokl a few
years after for £60 . . . improvements succeeded eaclh ofher so rapidly, that
machines which had never been finished were abandoned in the bhands of their
makers, because new improvements had superseded their utility.” {Babbage, L c.,
p. 233.) In these stormy, go-ahead times, thercfore, the tulle manufacturcrs svon
extended the working day, by means of double sets of hands, from the original 8
hours $o 24,

8 ¢ Tt is self-evident, that, amid the ebbings and flowings of the markets and the
alternate expansions and contractions of demand, occasions will constantly recur, in
which the manufacturcr may employ additional floating capital without employing
additional fixed capital . . . if additivnal quantities of raw material can be worked
up without incurring an additional expense for buildings and machinery,” {R. Torrens :
* On Wages and Combinations, London, 1834, p. 63.}

4 This cireumstance is mentioned only for the sake of completenecss, for 1 shall

not consider the rate of profit, f.e., the ratio of the surplus-value to the total capital
advanced, nntil I come to the thu-d book.
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ever it loses contact with living labour. “ When a labourer,” said
My, Ashworth, a cotton magnate, to Professor Nassau W, Senior,
“lays down his spade, he renders useless,for that period,a capital
worth eighteenpence. When one of our people leaves the mill,
he renders useless a ecapital that has cost £100,000.2 Only
fancy ! making “ useless” for a single moment, a capital that
has cost £100,000! It is,in trnth, monstrous, that a single
one of our people should ever leave the factory ! The increased
use of machinery, as Scnior after the instruction he received
from Ashworth clearly perceives, makes a constantly increasing
lengthening of the working day “ desirable.”

Machinery produces relative surplus-value; not only by
directly depreciating the value of labour-power, and by in-
directly cheapening the same through cheapening the cowm-
modities that enter into its reproduction, but also, when it is
first introduced sporadically into an iadustry, by converting
the labour employed by the owner of that machinery, into
labour of a higher degree and greater efficacy, by raising the
social value of the article produced above its individual value,
and thus enabling the capitalist to replace the value of a day’s
labour-power by a smaller portion of the value of a day’s pro-
duct. During this transition period, when the use of machinery
is a sort of monopoly, the profits are therefore exceptional, and
the capitalist endeavours to exploit thoroughly “ the sunny time
of this his first love,” by prolonging the working day as much
as possible. The magnitude of the profit whets his appetite
for more profit,

As the use of machinery becomes more general in a parti-
cular industry, the social value of the product sinks down to
its individu J value, and the law that surplus-value does not

1 Henier, ‘* Letters on the Factory Act, Loadon, 1857, pp. 13, 14,

3 “'The great proportion of fixed to ciroulating capital . . . makes long hours of
work desirable,” With the increased use of machinery, &c., ‘“ the motives to long
houre of work will become greater, as the only means by which  large proportion of
fized capital can be made profitable.”” (L e¢., pp. 11-13.} ‘“There are certain ex-
penses upon & mill which go on in the same proportion whether the mill be running
short or full timne, ns, for instance, rent, rates, and taxes, insurance against fire,
wages of several permanent servants, deterioration of machinery, with various other
charges upon a manufacturing establishment, the proportion of which to profita
increases as the production decreases. (“Rep. of Insp. of Fact. for 3lst Oct., 1862,
p- 19).
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arise from the labour-power that has been replaced by the
machinery, but from the labour-power actually employed in
working with the machinery, asserts itself.  Surplus-value
arises from variable capital alone, and we saw that the amount
of surplus-value depends on two factors, wiz, the rate of
surplus-value and the number of the workmen simultaneously
employed. Given the length of the working day, the rate of
surplus-value is determined by the relative duration of the
necessary labour and of the surplus-labour in a day. The
number of tho labourers simultaneonsly employed depends, on
its side, on the ratio of the variable to the constant capital.
Now, however much the nse of machinery may increase the
surplus-labour at the expense of the necessary labour by
heightening the productiveness of labour, it is clear that it
attains this result, only by diminishing the number of workmen
employed by a given amount of capital. Itconverts what was
formerly variable capital, invested in labour-power, into
machinery which, being constant capital, does not produce
surplus-value. It is impossible, for instance, to squeeze as
much surplus-value out of 2 as out of 24 labourers. If each of
these 24 men gives only one hour of surplus-labour in 12, the
24 men give together 24 hours of surplus-labour, while 24
hours is the total labour of the two men. Hence, the applica-
tion of machinery to the production of surplus-value implies
a contradiction which is immanent in it, since, of the two
factors of the surplus-value created by a given amount of
capital, one, the rate of surplus-value, cannot be increased, ox-
cept by diminishing the other, the number of workmen. This
contradiction comes to light, as soon as by the general employ-
ment of machinery in a given industry, the valne of the
machine-produced commodity regulates the value of all com-
modities of the same sort; and it is this contradiction, that in
its turn, drives the capitalist, without his being conscious of
the fact}! to excessive lengthening of the working day, in order
that he may compensate the decrease in the relative number

1 Why it is, that the capitalist, and also the political economists who are embued
with hia views, are unconscious of this immanent contradiction, will appear from the
first part of the third book,

Univ Caiif - Digitized by fMicrosoft &



406 Capitalist Production.

of labourers oxploited, by an increase not only of the relative,
but of the absolute surplus-labour.

If, then, the capitalistic employment of machinery, on the
one hand, supplies new and powerful motives to an excessive
lengthening of the working day, and radically changes, as well
the methods of labour, as also the character of the social work-
ing organism, in such a manner as to break down all opposition
to this tendency, on the other hand it produces, partly by
opening out to the capitalist new strata of the working class,
previously inaccessible to him, partly by setting free the
labourers it supplants, a surplus working population,’ which is
compelled to submit to the dictation of capital. Hence that
remarkable phenomenon in the history of Modern Industry,
that machinery sweeps away every moral and natural restric-
tion on the length of the working day. IHence, too, the
economical paradox, that the most powerful instrument for
shortening labour-time, becomes the most unfailing means for
placing every moment of the labourer’s time and that of his
family, at the disposal of the capitalist for the purpose of
expanding the value of his eapital. “If” dreamed Aristotle,
the greatest thinker of antiquity, “if every tool, when sum-
moned, or even of its own accord, ecould do the work that befits
it, just as the creations of Deedalus moved of themselves, or the
tripods of Hephoestos went of their own aceord to their sacred
work, if the weavers’ shuttles were to weave of themsclves,
then there would be no need either of apprentices for the
master workers, or of slaves for the lords”* And Antiparos,
o Greek poet of the time of Cicero, hailed the invention of the
water-wheel for grinding corn, an invention that is the
clementary form of all machinery, as the giver of freedom to
female slaves, and the bringer back of the golden age® Oh!

11t is one of the greatest merits of Ricardo to bave seen in machinery not only the
menns of producing commedities, but of creating a * redundant population.”
3 F, Biese. ‘‘Die Philosophie des Aristoteles,” Vol 2. Berlin, 1842, p. 408.

I give below the translation of this poem by Stolberg, because it brings into relief,
quite in the spirit of former quotations referring to division of labour, the antithesis
between the views of the ancienis and the moderns. ** Spare the band that grinds
the corn, Oh, miller girls, and softly sleep, Let Chanticleer announce the morn in
vain | Deo has commanded the work of the zirls to be done by the Nymphs, and now
they skip lightly over the wheele, so that the shaken axles revolve with their spokes
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those heathens! They understood, as the learned Bastiat, and
before Lim the still wiser MacCulloch have discovered, nothing

“of political economy and Christianity. They did not, for
example, comprehend that machinery is the surest means of
lengthening the working day. They perhaps excused the
slavery of one on the ground that it was a means to the full de-
velopment of another. But to preach slavery of the masses, in
order that a fow crude and half-educated parvenus, might be-
come “eminent spinners” ®extensive sausage-makers,” and
“influential shoe-black dealers,” to do this, they lacked the
bump of Christianity.

¢. Intensification of Labour.

The immoderate lengthening of the working day, produced
by machinery in the hands of capital, leads to a reaction on
the part of socioty, the very sources of whose life are menaced ;
and, thenee, to a normal working day whose length is fixed by
law. Thenceforth a phenomenon that we have already met
with, namely, the intensification of labour, develops into great
importance. Our analysis of absolute surplus-value had refer-
ence primarily to the extension or duration of the labour, its
intensity being assumed as given. We now proceed to con-
sider the substitution of a more intensified labour for labour of
more extensive duration, and the degree of the former, ,

It is self-evident, that in proportion as the use of machinery
spreads, and the experience of a special class of workmen
habituated to machinery aceumulates, the rapidity and inten-
sity of labour increase as a natural consequence. Thus in
and pull round tke load of the revelving stones. Let us live the life of our fathers,
and let us rest from work and enjoy the gifts that the Goddess senda us.”

¢ Schenet der mablenden Hand, o Miillerinnen und schlafed
Banft ! es verkiinde der Hahn euch den Morgen umsonsé
Dio hat die Arbeit der Miidehen den Nymphen befoblen,
Una itzt hiipfen sis leicht tiber die Rader dahin,
Dass die erschiltterten Achsen mit ihren Speichen sich wilzen,
Und i Kreise die Last drehen des wiilzenden Steins.
Lasst uns leben das Leben der Viiter, und Jasst uns der Gaben
Arbeitslos uns freun, welche die G#ttin uns sochenkt,”

(Gedichte aus dem Griechischen iibersetzt von Christian Graf zu Stolberg, Ham-
burg, 1783.)

Univ Calif - Digitized by Microsoft ®



403 Capitalist Production.
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England, during half a century, lengthening of the working
day went hand in hand with increasing intensity of factory
labour. Nevertheless the reader will clearly see, that where
we have labour, not carried on by fits and starts, but repeated
day after day with unvarying uniformity, a point must inevit-
ably be reached, where extension of the working day and in-
tensity of the labour mutually exclude one another, in such a
way that lengthening of the working day becomes compatible
cnly with a lower degree of intensity, and, a higher degrec of
intensity, only with a shortening of the working day. Sosoon
as tha gradually surging revolt of the working class compelled
Parliament to shorten compulsorily the hours of labour, and to
begin by imposing a normal working day on factories proper,
50 soon consequently as an increased production of surplus
value by the prolongation of the working day was once for all
put a stop to, from that moment capital threw itself with all
its might into the production of relative surplus-value, by
hastening on the farther improvement of machinery. At the
same time a change took place in the nature of relative surplus-
value, Generally speaking, the mode of producing relative
surplus-value consists in raising the productive power of the
workman, so as to enable him to produce more in a given time
with the same expenditure of labour. Labour-time continues
to transmit as before the same value to the total product, but
this unchanged amount of exchange value is spread over more
use-values; hence the value of each single commeodity sinks,
Otherwise, however, so soon as the compulsory shortening of
the hours of labour takes place. The immense impetus it gives
to the development of productive power, and to economy in
the means of production, imposes on the workman increased
expenditure of labour in a given time, heightened tension of
labour-power, and closer filling up of the pores of the working
day, or condensation of labour to a degree that is attainable
only within the limits of the shortened working day. This
condensation of a greater mass of labour into a given period
thenceforward counts for what it really is, » greater quantity
of labour, In addition to a measure of its extension, 4.e, dura-
tion, labour now acquires a measure of its intensity or of the
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degree of ity condensation or density.? The denser hour
of the ten hours’ working-day containg more labour, i.e, ex-
pended labour-power, than the more porous hour of the
twelve hours” working-day. The produet therefore of one of
the former hours has as much or more value than has the pro-
duct of 11 of the latter hours, Apart from the increased yield
of relative surplus-value through the heightened productiveness
of labour, the same mass of value is now produced for the cap-
italist say by 3% hours of surplus labour, and 6% hours of neces-
sary labour, as was previonsly produced by four hours of surplus
labour and eight hours of necessary labour.

We now come to the question: How is the labour intensified ¢

The first effect of shortening the working day results from
the self-svident law, that the efliciency of labour-power is in
an inverse ratio to the duration of its expenditure. Hence,
within certain limits what is lost by shortening the duration is
gained by the increasing tension of labour-power. That the _
workman meoreover really does expend more labour-power, is
ensured by the mode in which the capitalist pays him? In
those industries, such as potteries, where machinery plays little
or no part, the introduction of the Factory Acts has strikingly
shown that the mers shortening of the working-day increases
to a wonderful degree the regularity, uniformity, order, eon-
tinuity, and energy of the labour? It seemed, however, doubt-
ful whether this effect was produced in the factory proper,
where the dependence of the workman on the continuous and
uniform motion of the machinery had already created the
strictest discipline. Henece, when in 1844 the reduction of the
working-day to less than twelve hours was being debated, the
masters almost unanimously declared “that their overlookers
in the different rooms took good care that the hands lost no
time,” that * the extent of vigilance and attention on the part

1 There are, of course, always differences in the intensities of the labour in varions
industries. But these differences are, as Adam Smith has shown, compensated to a
partial extent by minor circumstances, peculiar to each sort of labour. Labour-time,
as a measure of value, is not, however, affected in this case, except in so far as the
duration of labour, and the degree of its intensity, are two antithetical and mutually
exclusive expressions for one and the same quantity of labour.

2 Especially by piece-work, a form we shall investigate in I'art V1. of this book.

3 See “‘Rep. of Insp, of Fact. for 3lst Qotober, 1865.”
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of the workmen was hardly capable of being increased,” and,
therefore, that the speed of the machinery and other conditions
remalning unaltered, ” to expect in a well-managed factory any
important result from increased attention of the workmen was
an absurdity.”' This assertion was eontradicted by experi-
ments. Mr. Robert Gardner reduced the hours of labour in
his two large factories at Preston, on and after the 20th April,
1844, from twelve to cleven hours a day. The result of about
a year’s working was that “ the same amount of product for the
same cost was received, and the workpeople as a whole earned
in eleven hours as much wages as they did before in twelve.”?
I pass over the experiments made in the spinning and carding
rooms, because they were accompanied by an inerease of 27/ in
the speed of the machines, But in the weaving department,
where, moreover, many sorts of fizured fancy articles were
woven, therc was not the slightest alteration in the conditions
of the work. The result was: “From Gth January to 20th
April, 1844, with a twelve hours' day, average weekly wages of
each hand 10s, 13d., from 20th April to 29th June, 1844, with
day of eleven hours, average weekly wages 10s. 31d.”® IHere
we have more produced in eleven hours than previously in
twelve, and entirely in consequence of more steady application
and economy of time by the workpeople. While they got the
same wages and gained one hour of spare time, the capitalist
got the same amount produced and saved the cost of ceal, gas,
and other such items, for one hour. Similar experiments, and
with the like success, were carried out in the mills of Messrs.
Horrocks and Jacson,

The shortening of the hours of labour creates, to begin with,
the subjective conditions for the condensation of labour, by

1 Rep. of Insp. of Fact. for 1844 and the quarter ending 30th April 1845, pp.
20-21,

? Le,p. 10 Since the wages for piece-work were unaliered, the weekly wages
dcpended on the quantity produeed.

$ le,p 22

4 The moral element played an important part in the above experiments. The
workpeople told the factory inspector: “We work with more spiri6, we have thé
reward ever before us of getting away sooner at night, and cne active and cheerful
spirit pervades the whole mill, from the youngest piecer to the oldest band, and we
¢an greatly help each other ¥ (L ¢.)
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enabling the workman to exert more strength in a given time
So soon as that shortening becomes compulsory, machinery be-
comes in the hands of capital the objective means, systemati-
cally employed for squeezing out more labour in a given time.
This is effected in two ways: by inecreasing the speed of the
machinery, and by giving the workman more machinery to
tent. Improved construction of the machinery is necessary,
partly because without it greater pressure cannot be put on
the workman, and partly because the shortened hours of labour
force the capitalist to cxercise the strictest watch over the cost
of production. The improvements in the steam-engine have
increased the piston speed, and at the same time have made it
possible, by means of a greater economy of power, to drive
with the same or even a smaller consumption of coal more
machinery with the same engine. The improvements in the
transmitting mechanism have losscned friction, and, what so
strikingly distinguishes modern from the eolder machinery,
have reduced the diameter and weight of the shafting to a
gonstantly decreasing minimum. Finally, the improvements
in the operative machines have, while reducing their size, in-
creased their speed and efficiency, as in the modern power-
loom ; or, while increasing the size of their frame-work, have
also increased the extent and number of their working parts,
as in spinning mules, or have added to the speed of these
working parts by imperceptible alterations of detail, such as
thosc which ten years ago increased the speed of the spindles in
gelf-acting mules by one-fifth.

The reduction of the working day to 12 hours dates in
England from 1832 In 1836 a manufacturer stated: “ The
labour now undergone in the factories is much greater than it
used to be . . . compared with thirty or forty yearsago . ..
owing to the greater attention and activity required by the
greatly increased speed which is given to the machinery.”* In
the year 1844, Lord Ashley, now Lord Shaftesbury, made in
the House of Commons the following statements, supported by
documentary evidence:

“ The labour performed by those engaged in the processes of

1 John Fielden, L ¢, p. 32

-
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manufacture, is three times as great as in the beginning of such
operations. Machinery has executed, no doubt, the work that
would demand the sinews of millions of men ; but it has also
prodigiously multiplied the labour of those who are governed by
its fearful movements . . . In 1815, the labour of following a
pair of mules spinning cotton of No. 40—reckoning 12 hours
to the working-day—involved a necessity of walking 8 miles.
In 1832, tho distance travelled in following a pair of mules,
spinning cotton yarn of the same number, was 20 miles, and
frequently more. In1835” (query—1815 or 18257) “the spinner
put up daily, on each of these mules, 820 stretches, making a
total of 1,640 stretches in the course of the day. In 1832, the
spinner put up on each mule 2,200 stretches, making a total of
4,400. In 1844, 2,400 stretches, waking a total of 4,800 ; and
in some cases the amount of labour required is even still
greater . . . I have another document sent to me in 1842, stat-
ing that the labour is progressively increasing—increasing not
only because the distance to be travelled is greater, but be-
cause the quantity of goods produced is multiplied, while the
hands are fewer in proportion than before; and, moreover, be-
cause an inferior species of cotton is now often spun, which it
is more dificult to work . .. In the carding-room there has
also been a great increase of labour. One person there does
the work formerly divided between two. In the weaving-room,
where a vast number of persons are employed, and principally
females . . . the labour has increased within the last few years
fully 10 per cent, owing to the increased speed of the machinery
in spinning. In 1838, the number of hanks spun per week
was 18,000, in 1843 it amounted to 21,000. In 1819 the num-
ber of picks in power-loom-weaving per minute was 60—in
1842 it was 140, showing a vast increase of labour.”?

In the face of this remarkable intensity of labour which had
already been reached in 1844 under theTwelve Hours’ Act, there
appearcd to be a justification for the assertion made at that
time by the English manufacturers, that any further progress
in that direction was impossible, and therefors that every
further reduction of the hours of labour meant & lessened pro-

1 Lord Ashley, 1. ¢., p. 6-9, passim,
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duction. The apparent corrcctness of their reasons will be
best shown by the following confemporary statement by
Leonard Horner, the factory inspector, their ever watchful
Ccensor.

“ Now, as the quantity produced must, in the main, be regu-
lated by the speed of the machinery, it must be the interest of
the mill owner to drive it at the utmost rate of speed con-
sistent with these following conditions, viz., the preservation
of the machinery from too rapid deterioration; the preservation
of the quality of the article manufactured; and the capability
of the workman to follow the motion without a greater exer-
tion than he can sustain for a constancy. One of the most
important problems, therefore, which the owner of a factory
has to solve is to find out the maximum speed at which he can
run, with a due regard to the above conditions. It frequently
happens that he finds he has gone too fast, that breakuges and
bad work more than counterbalanco the increased speed, and
that he is obliged to slacken his pace. I therefore concluded,
that as an active and intelligent millowner would find out the
safe maximum, it would not be possible to produce as much in
eleven hours as in twelve. [ further assumed that the opera-
tive pald by piece work, would exert himeelf to the utmost
consistent with the power of continuing at the same 1ate.”-
Horner, therefore, came to the conclusion that a reduction
of the working hours bolow twelve would necessarily diminish
production.® He Limself, ten years luter, cites his opinion of
1845 in proof of how much he under-estimated in that year
the clasticity of machinery, and of man’s labour-power, both of
which are simultancously stretched to an extreme by the
compulsory shortening of the working day.

We now come to the period that follows the introduction of
the Ten Hours’ Act in 1847 into the English cotton, woollen,
silk, and tlax mills.

“The speed of the spindles has increased upon throstles 500,
and upon maules 1000 revolutions a minute, 4.e., the speed of

1 Rep, of Insp. of Fact, for Quarter ending 30th September, 184, and from Ist
October, 1844, to 30th April, 1845. p. 20
2} e, p 22
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the throstle spindle, which in 1839 was 4500 times a minute,
is now (1862) 5000 ; and of the mule spindle, that was 5000, is
now G000 times a minute, amounting in the former case to one-
tenth, and in the second case to one-fifth additional increase.”!
James Nasmyth, the eminent civil engineer of Patricroft, near
Manchester, explained in a letter to Leonard Horner, written
in 1852, the nature of the improvements in the steam-engine
that had been made between the years 1848 and 1852, After
remarking that the horse-power of steam-engines, being always
estimaied in the official returns according to the power of
similar engines in 18282 is only nominal, and can serve only
as an index of their real power, he goes on to say: “I am con-
fident that from the same weight of steam-engine machinery,
“we are now obtaining at least 50 per cent. more duty or work
performed on the average, and that in many cases the identical
steam-engines which in the days of the restricted speed of 220
feet per minute, yiclded 50 horse-power, are now yielding up-
wards of 100.” ., , . “The modern steam-engine of 100 horse-
power is capable of being driven at a much greater force than
formerly, arising from improvements in its comstruction, the
capacity and construction of the boilers, &e.” . . . * Although
the same number of hands are employed in proportion to the
horse-power as at former periods, there are fewer hands em-
ployed in proportion to the machinery.”* “In the year 1830,
the factories of the United Kingdom employed 134,217 nominal
horse-power to give motion to 23,638, 716 spindles and 301,445
looms. The number of spindles and looms in 1856 was re-
spectively 83,503,580 of the former, and 369,205 of the latter,
which, reckoning the force of the nominal horse-power required
to be the same as in 1850, would require a force equal to
175,000 horses, but the actual power given in the return for

1 % Rep. of Inap. of Fact. for 31st Qotober, 1862," p, 62.

2 This was nltered in the * Parliamentary Deturn " of 1862, In it the actual horae-
power of the medern steam-engines and water-wheels appears in place of the nominal,
The doubling spindles, tao, are no longer included in the spinning spindles (as was
the case in the * Returns ™ of 1839, 1850, and 1836) ; further, in the case of woollen
mills, the number of *“giga™ is added, a distinction made between jute and hemp

mills on the one hand and fax mills on the other, and finally stocking-weaving is for

the first time inserted in the report.
3 ¢ Rep. of Inap, of Fact, for 31st October, 1856, pp. 13-14, 20 and 1852, p. 23.
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1856 is 161,435, less by above 10,000 horses than, calculating
upon the basis of the return of 1850, the factories ought to
have required in 1856.”* “The facts thus brought out by the
Return {of 1856) appear to be that the factory system is in-
creasing rapidly; that although the same number of hands are
employed in proportion to the horse-power as at former periods,
there are fewer hands employed in proportion to the machinery;
that the steam-engine is enabled fo drive an increased weight
of machinery by cconomy of force and other methods, and
that an increased quantity of work can be turned off by im-
provements in machinery, and in methods of manufacture, by
increasc of speed of the machinery, and by a variety of other
canses,”?

“The great improvements made in machines of every kind
have raised their productive power very much. Without any
doubt, the shortening of the hours of labour . ... gave the
impulse to these improvements. The latter, combined with
the more intense strain on the workman, have had the effect,
that at least as much is produced in the shortened (by two
hours or one-sixth) working-day as was previcusly produced
during the longer one.”*

One fact is suflicient to show how greatly the wealth of the
manufacturers inereased along with the more intense exploita-
tion of labour-power. From 1838 to 1850, the average pro-
portional increasc in English cotton and other factories was
32z, while from 1850 to 1850 it amounted to 86 %

But however great the progress of English industry had
been during the 8 years from 1848 to 1856 under the influence.
of a working-day of 10 hours, it was far surpassed during ihe
next period of 6 years from 1856 to 1862, In silk factories, for
instance, there were in 1856, spindles 1,093,799 ; in 1862,
1,338,544 ; in 1856, looms 9,260; in 1862, 10,709. But the
number of operatives was, in 1856, 56,131 ; in 1302, 52,429,
The increase in the spindles was therefore 26.9%, and in the
looms 15.6°/, while the number of the operatives decreased 7°/,

L e., p. 1415, 2L e, p. 20
3 Reports, &c., for 8lst Qotober, 1858, p. 9-10. Compare Reports, &e., for 30th
April, 18G0, p. 30, seqq.
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In the year 1850 there were employed in worsted mills 875,830
spindles; in 1856, '1,324,549 (increase 51.2%), and in 1862,
1,289,172 (decrease 2.77,). Bat if we deduct the doubling
spindles that figure in the numbers for 1836, but not in thoss
for 1862, it will be found that after 1856 the number of spindles
remained nearly stationary. On the other hand, after 1850,
the speed of the spindles and looms was in many cases doubled,
The number of power-looms in worsted mills was, in 1850,
32,617 ; in 1856, 38,056 ; in 1862, 43,048. The number of the
operatives was, in 1850, 79,737; in 1856, 87,794; in 1862,
86,063 ; included in these, howevcr, the children under 14
years of age were, in 1850, 9,056 ; in 1856, 11,228; in 1862,
13,178. In spite, therefore, of the greatly increased number of
looms in 1862, compared with 185G, the tolal number of the
workpeople employed decreased, and that of the children ex-
ploited increased.?

On the 27th April, 1863, Mr. Ferrand said in the House of
Commons: “I have been informed by delegates from 16
districts of Lancashire and Cheshire, in whose behalf I speal,
that the work in the factories i, in consequence of the improve-
ments in machinery, constantly con the increase. Instead of as
formerly one person with two helps tenting two looms, one
person now tents three looms without helps, and it is no un-
common thing for one person to tent four. Twelve houry’
work, as is evident from the facts adduced, is now compressed
into less than 10 hours, It is therefore self-cvident, to what
an enormeus extent the toil of the factory operative has in-
creased during the last 10 years.” *

Although, therefore, the Factory Inspectors unceasingly and
with justice, commend the results of the Acts of 1844 and 1850,

1 “Report of Insp, of Fact. for 31st Oct., 1862, pp. 200 and 130,

% On 2 modern power-looms & weaver now makes in o week of 60 hours 26 pieces of
certain quality, length, and breadth ; while on the old power-looms he could make no
more than 4 such pieces, The cost of weaving a plece of such cloth had already soon
after 1850 fallen from 2s. 9d. to 6id,

“ Thirty years ago (1841) one spinner with three piccers was not required to attend
to more than one pair of mules with 300-324 spindles, At the present time (1871) ke
has to mind with the help of 5 plecers 2200 spindles, and produces not less than seven
times as much yarn asin 1841.” (Alex. Redgrave, Factory Inspector—in the Journal
of Arts, 5tk January, 1872.}
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yot they admit that the shortening of the hours of labour has
already called forth such an intensification of the labour as is
injurious to the health of the workman and to his capacity for
work. “1In most of the cotton, worsted, and silk mills, an ex-
hausting state of excitement necessary to enable the workers
satisfactorily to mind the machinery, the motion of which has
been greatly accelerated within the last few years, seems to me
not unlikely to be one of the canses of that excess of mortality
from lung disease, which Dr. Greenhow has pointed out in his
recent report on this subject.”' There cannot be the slightest
doubt that the tendency that urges capital so soon as a pro-
longation of the hours of labour is once for all forbidden, to
compensate itself, by a systematic heightening of the intensity
of labour, and to convert every improvement in machinery into
a more perfect means of exbausting the workman, must soon
lead to a state of things in which a reduction of the hours of
labour will again be inevitable? On the other hand, the rapid
advance of English industry between 1848 and the present
time, under the influence of a day of 10 hours, surpasses the
advance made between 1833 and 1847, when the day was 12
hours long, by far more than the latter surpasses the advance
made during the half century after the first introduction of
the factory system, when the working day was without limits.®

1 Rep. of Insp. of Fact, for 314t Oct. 1861, pp. 25, 20,

3 The agitation for a working day of 8 hours has now (I807) begun in Lancashire
among the factory operatives,

8 The following few fizures indicate the increase in the *“ factories ” of the United
Kingdom since 1848 :

Quantity Expor- | Quantity Expor- | Quantity Expor- | Quantity Expor-
ted, 1845, ted, 1851 ted, 1860, ted, 1845,

COTTON.
Cotton yarn ..| Iba. 135,831,162 ' Ibs, 143,v93,108 [lbs, 107,343,655 |1bs. 103,752,455
Sewlug ibrend | lba, Ilvs, 4,892,176 | lbs. 8,297,554 | lbe -842.611
Cotton cloth ..[ ¥de. 1,001,873,980  yds. 1,543,161,759 | yds. 2,776,218,427 | yds, 2,016,237,551
FLAX & HEMP,

Yaro ........) lbe, 11,722,182 |lbs, 18,841,326 (Iba. 31,210,612 ;1bs, 36,777,334
Cloth ........| ydo. 88,001,619 {yds. 129,106,758 (¥ds. 143,996,773 | yde. 247,012,529
BILE.
Yarn.....ooo.e Ibs. 460,825 | Ibs. 462,5'5 | Iba. 897,402 { 1ba. 812,589
Cloth ......,.| yds. yda. 1,181,455 [yds. 1,307,203 | yda. 2,869,837
Woollen sud ]| ;
yoollen au:
Worsted yarna Ibs, lba, 14,670,880 | fbs, 27,533,008 |lbs. 51,609,267
Cloth .....v.aul b yds. yds. 241,120,073 § yde 100,861,537 | yda. 273,837,433
2p
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418 Capitalist Production.

SECTION IV.—INE FACTORY,

At the commencemend of this chapter we considered that
which we may call the body of the factory, i.e., machinery
organised into a system. We there saw how machinery, by
annexing the labour of women and children, augments the
number of human beings who form the material for capitalistic
exploitation, how if confiscates the whole of the workman’s
disposable time, by immoderate extension of the hours of
labour, and how finally its progress, which allows of enormous
inerease of production in shorter and shorter periods, serves as
a means of systematically getting more work done in a shorter
time, or of exploiting labour-power move intensely. e now
turn to the factory as a whole, and that in its most perfect
form.

Dr. Ure, the Pindar of the automatic factory, describes it, on
the one hand as “ Combined co-operation of many orders of
workpeople, adult and young, in tending with assiduous skill, a

Value Expor- Value Expot- Value Expor- Value Expor-
ted, 1544, ied, 1851, ted, 1860 ted, 1865,
£ £ £ £

6,027,831 6,634,028 9,870,875 10,351,04

10,763,369 28,454 410 42,141,506 46,003,706
FLAX & EaMP,
feveeeran 493,449 951,426 1,801,272 2,505,497
e 2,802,759 4,107,306 4,804,503 9,155,318
195,350 018,312 768,067
51,969 1,134,308 1,587,303 1,409,221
N

776,015 1,484,544 8,843,450 5,424,017
5,733,828 887,183 12,156,993 20,102,259

See the Bluchoaks ** Btatistienl Abstract of the United Kingdom, Nos. § and 13.”
Lond., 1861 and 1866. In Lancashire the number of mills increased only 4 per cent,
between 1830 and 1850 ; 10 per cent. between 1850 and 1836 ; and 33 per cent. be-
tween 1856 and 1862 ; while the persons employed in them during each of the above
periods of 11 years increased absolutely, bui diminished relatively. (See **Rep. of
Insp. of Fact., for 31st Qof,, 1862,”p. 63.} The cotton trade preponderates in
Lancashire, We may form an idea of the stupendous nature of the cotton trade in
that Jistriet, when we consider that, of the gross number of textile factories in the
United Xingdom, it absorbs 45.2 per cent., of the spindles 83.3 per cent., of the
power-looms 81.4 per cent., of the mechanical horse-power 72.0 per cent., and of the
total number of persons employed 58.2 per cent, {l. ¢., p. 62-63.)
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system of productive machines, continuously impelled by a
central power” (the prime mover); on the other hand, as “a
vast automaton, composed of various mechanical and intel-
lectual organs, acting in uninterrupted eoncert for the produec-
tion of a common object, all of them being subordinate to a
self-regulated moving force” These two descriptions are far
from being identical. In one, the collective labourer, or social
body of labour, appears as the dominant subject, and the me-
chanical automaton as the object ; in the other, the automaton
itself is thie subject, and the workmen are merely conscious
organs, co-ordinate with the unconsecious organs of the automa-
ton, and together with them, subordinated to the central
moving-power. The first description is applicable to every
possible employment of machinery on a large scale, the second
is characteristic of its use by capital, and therefore of the
modern factory system. Utre prefers therefore, to describe the
central machine, from which the motion comes, not only as an
automaton, but as an autoerat. “In these spacions halls the
benignant power of steam sumimons around him his myriads
of willing menials.” !

Along with the tool, the skill of the workwan in handling it
passes over to the machine. The capabilities of the tool arc
emancipated from the restraints that are inseparable from
human labour-power. Thereby the technical foundation on
which is based the division of labour in Manufacture, 1s swept
away. Henee, in the place of the hierarchy of specialised
workmen that characterises manufacture, there steps, in the
automatic factory, a tendency to equalise and reduce to ono
and the same level every kind of work that has to be done
by the minders of tho machines;? in the place of the artifi-
cially produced differentiations of the devail workmen, step
the natural differences of age and sex.

So far as division of labour re-appears in the factory, it is
primarily a distribution of the workmen among the specialised
machines; and of masses of workmen, not however organised
iuto groups, among the various departments of the factory,

i Ure, L. ¢, p. 18,
2 Ure, L ¢, p. 31.  Sec Karl Marx, L ¢., p. 140-141.
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in each of which they work at a number of similar machines
placed togethcr; their eco-operation, therefore, is only simple,
The organised group, peculiar to manufacture, is replaced by
the connexion between the head workman and his few assist-
ants. The cssential division is, inte workmen who are actually
cmployed on the machines (among whom are included a few
who look after the engine), and into mere attendants (almost
exclusively children) of these workmen. Among the attend-
ants are reckoncd more or less all “ Feeders ” who supply the
machines with the material to be worked. In addition to
these two prineipal classes, there is & numerieally unimportant
class of persons, whose veeupation it is to look after the whole
of the machinery and repair it from time to time; such as
engincers, mechanics, joiners, &e. This is a superior class of
workmen, some of them scientifically educated, others brought
up tu o trade; it is distinet from the factory operative class,
and merely aggregated to it! This division of labour is purely
technical.

To work at a machine, the workman should be taught from
childhood, in order that he may learn to adapt his own move-
ments to the uniform and unceasing motion of an automaton.
When the machinery, as a whole, forms a system of manifold
machines, working simultaneously and in concert, the co-opera-
tion based upon it, requires the distribution of various groups
of worlkmen among the different kinds of machines. But the
employment of machinery does away with the necessity of
crystallizing this distribution after the manner of Manufacture,
by the constant annexation of a particular man to a particular
function.? Sinee the motion of the whole system does not

1 It looks very like intentional misleading by statistics (which misleading it would
be posaible to prove in detatl in other cases too), when the English factory legislation
oxcludes from its operation the class of labourers last mentioned in the text, while
the parliamentary returns expressly include in the eategory of factory operatives, not
caly engineers, mechanies, &e., but also managers, salesmen, messengers, warehouse-
men, packers, &c., in short everybody, except the owner of the factory himaelf,

2 Ure grants this. He says, “in case of need,” the workmen can be moved at the
will of the manager from one machine to another, and he trinmphantly exclaima ;
““Buch a change is in flat contradietion with the old routiue, that divides the labour,
and to one workman assigns the task of fashioning the head of a needle, to another
the sharpening of the point.” He had much better have asked himself, why this
“ o0ld routine ” is departed fror in the automatic factory, only *“in case of need.”
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proceed from the workman, but from the machinery, a change
of persons can take place at any time without an interruption
of the work, The most striking proof of this is afforded by
the relays system, put into operation by the manufacturers
during their revolt from 1848-1850. Lastly, the quickness
with which machine work is learnt by young people, does away
with the necessity of bringing up for exclusive employment by
machinery, a special class of operatives! With regard to the
work of the merc attendants, it can, to some extent, be replaced
in the mill by machines? and owing to its extreme simplicity,
it allows of a rapid and constant change of the individuals
burdened with this drudgery.

Although then, technically speaking, the old system of
division of labour is thrown overboard by machinery, it hangs
on in the factory, as a traditional habit handed down from
Manufacture, and is afterwards systematically re-moulded and
established in a more hideous form by capital, as a means of
exploiting labour-power. The life-long speciality of handling
one and the same tool, now becomes the life-long speciality of
serving one and the same machine. Machinery is put to a

1 When distress is very great, as, for instance, during the American civil war, the
factory operative is now and then set by the Bourgeois to do the roughest of work,
such as road-making, &c. The English *° ateliers nationaux ¥ of 1362 and the follow
ing years, established for the benefit of the destitutbe cotton operatives, differ from the
French of 1848 in this, that in the latter the workmen bad to do unproductive work
at the expenee of the stute, in the former they bad to do productive municipal work
to the advantage of the bourgeols, and that, too, cheaper than the regular workmen,
with whoem they were thus thcown inte competition. ‘The physical appearance of
the cotton operatives is unquestionably improved. This I attribute . . . as to the
men, to outdeor labour on public works.” (‘“Rep. of Insp. of Fack.,” 81st Qct., 1865,
. 59.) The writer here alludes to the DPreston factory operatives, who were em-
ployed on Preston Moor,

1 An example: The various mechanical apparatus inttoduced since the Act of 18344
into woollen mills, for replacing the labour of chillren. So soon as it shall happen
that the children of the manufacturers themselves have to go through a coutse of
schovling as helpers in the mill, this almost unexplored territory of mechanics will
zoon make remarkable progress. “ Of machinery, perhaps seli-acting mules are aus
dangerous as any other kind. Most of the accidents from them happen fo little
childeen, from their creeping under the mules to sweep the floor whilst the mules are
in motion. Several ‘ minders ' have been fined for this offence, but without much
general benefit. If machine makers would only invent a self-sweeper, by whose use
the necessity for these little children to creep under the machinery might be pre-
vented, it would be a happy addition to our protective measures,” {* Reporta of Insp.
of Fact,” for 31st Oct., 1806, p. 63.)
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wrong use, with the object of transforming the workman, from
his very childhood, inte a part of a detail-machine! In this
way, not only are the expenses of his re-production considerably
lessened, but at the same time his helpless dependence upon
the factory as a whole, and therefore upon the capitalist, is
rendered eomplete. Here as everywhere clse, we must dis-
tinguish between the increased productiveness due to the
development of the social process of production, and that due
to the capitalist exploitation of that process. In handicrafts
and manufacture, the workman makes use of a tool, in the
factory, the machine malkes use of him.  There the movements
of the instrument of labour proceed from bim, Liere it is the
movements of the machine that he must follow. In manu-
facture the workmen are parts of a living mechanism. In the
factory we have a lifeless mechanism independent of the work-
man, who becomes its mere living appendage.  “The miserable
routine of endless drudgery and toil in which the same
mechanical process is gone through over and over again, is like
the labour of Siayphuns. The burden of labour, like the rock,
keeps ever falling back on the worn-out labourer.™ At the

same time that fastory work exhausts the nervous system to

the uttermost, it does away with the many-sided play of the
muscles, and confiseates every atom of freedom, both in bodily
and intellectual activity.? The lightening of the labour, even,
becomes a sort of torture, since the machine does not free the
labourer from work, but deprives the work of all interest.
Every kind of capitalist production, in so far as it is not only
a labour-process, but also a process of ereating surplus-value,
has this in common, that it is not the workman that employs
the instruments of labour, but the instruments of labour that

1 8o much then for Proudhon’s wonderful ides: he ‘‘construes” machinery not

as a synthesis of instruments of labour, but as a synthesis of detail operations for the
benefit of the labourer himaelf,

? F. Engels, L. ¢. p. 217. Lven an ordinary and optimist freetrader, like AMr,
Molinarti, goes so far as to say, * Un homme s'use plus vite sn surveillant, quinze
heures par jour, I'évolution uniforme d'uvn mécanisme, qu'en exergant, dans le méme
espace de temps, sa force physique. Ce travail de surveillance qui servirait peut-
&tre d'utile gymnastique & l'intellizence, 8'il n'était pas trop prolongé, détruit & la
longue, par son excis, et Iintelligence et le corps méme.” (G, de Molinari: “ Etudes
Leonomiques,” Paris 1846),

3 F, Engels. 1, ¢. p. 21G.
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employ the workman. DBut it is only in the factory system
that this inversion for the first time acquires technieal and
palpable reality. By means of its conversion into an auntoma-
ton, the instrument of labour confronts the labourer, during
the labour-process, in the shape of capital, of dead labour, that
dominates, and pumps dry, living labour-power. The separa-
tion of the intellectual powers of production from the manual
labour, and the eonversion of those powers into the might of
capital over labour, is, as we have already shown, finally com-
pleted by modern industry crected on the foundation of
machinery. The special skill of each individual insignificant
factory operative vanishes as an infinitesimal quantity before
the science, the gigantic physical forces, and the mass of
labour that are embodied in the factory mechanism and,
together with that mechanism, constitute the power of the
“master.” This “master,” therefore, in whose brain the
machinery and his monopoly of it are inseparably united,
whenever lie falls out with his “hands,” contemptuously tells
them: “The factory operatives should keep in wholesome
remembrance the fact that theivs is really a low species of
skilled labour ; and that there i1s none which is more easily
acquired, or of its quality more amply remunerated, or which
by a short training of the least expert can be more quickly, as
well as abundantly, acquired. . . . The master’s machinery
really plays a far more important part in the business of pro-
duetion than the labour and the skill of the operative, which
six months’ education can teach, and a common [abourer can
learn.,”! The technical subordination of the workman to the
uniform motion of the instruments of labour, and the peculiar
composition of the body of workpeople, consisting as it does of
individuals of both sexes and of all ages, give risc to a barrack
discipline, which is elaborated into a complete systera in the
factory, and whieh fully developes the before mentioned labour
of overlooking, thereby dividing the workpeople into operatives
and ovellookem into private soldiers and sergeants of an

1 ¢The Master Spinners’ and Manufacturers’ Defence Fund. Report of the Com-
mittee.” Manchester, 1854, p. 17. We shall see hereafter, that the  master ” can
sing quite another song, when he is threatened with the loss of his “living”
automaton.
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industrial army. “The main difficulty [in the automatic
factoryl. . . lay ... . above all in training human beings to
renounce their desultory habits of work, and to identify them-
selves with the unvarying regularity of the complex automaton,
To devise and administer a successful code of factory discipline,
suited to the necessities of factory diligence, was the Herculean
enterprise, the noble achievement of Arkwrightt Even at the
present day, when the system is perfectly orgamised and its
labour lightened to the utmost, it is found nearly impossible
to convert perzons past the age of puberty, into useful factory
hands"* The factory code in which capital formulates, like a
private legislator, and at his own good will, his autocracy over
hig workpeople, unaccompanied by that division of responsi-
bility, in other matters so much approved of by the bourgeoisie,
and unaccompanied by the still more approved representative
system, this code is but the capitalistic caricature of that social
regulation of the labour-process which becomes requisite in
co-operation on a great scale, and in the employment in
common, of instraments of labour and especially ot machinery.
The place of the slave driver’s lash is taken by the over-
looker’s book of penalties. All punishments naturally resolve
themselves into fines and deductions from wages, and the law-
giving talent of the factory Lycurgus so arranges matters,
that a violation of his laws is, if possible, more profitable to
him than the keeping of them.?

1 Ure. l. ¢, p. 15. Whoever kmnows the life history of Arkwright, will never dub
this borber-genius *“noblo.” Of all tho great inventors of the 18th century, he was
incontestably the greatest thiever of other pecple’s inventions and the meanest
fellow.

2 *“The elavery in which the bourgeoisie has bound the proletariat, comes nowhere
more plainly into daylizht than in the factory system. In it all frecdom comes toan

. cnd both at law and in fact, The workman must be in the factory at half past five.

If he come a few minutes lote, he is punished ; if he come 10 minutes lnte, he is not
allowed to enter until after breakfast, and thus loses a quarter of o day's wage. He
must cat, driuk and sleep at word of command. . . The despotic bell calls him from
his bed, calls him from breakfast and dinner. And how does he fare in the mill?
I'here the master is the absolute Iaw-giver, He makes what regulations he pleases ;

« alters and malkes additions to his code at pleasure ; and if he insert the veriest

onyense, the courts say to the workman : Since you have entered into this contract
valantarily, yon must now carry it out. . . These workmen are condemned to live,
from their ninth year till their death, under this mental and bodily torture.” (F.
Engels L. o p. 217, 53.} TWhat, “the eourts say,” I will illustrate by two examples.
One occurs at Sheffield ot the end of 1866, In that town a workman had engaged
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We shall here merely allude to the material conditions under
which factory labour is carried on. Every organ of sense is

himself for 2 years in a steelworks. In eonsequence of a quarrel with bis employer he
left the works, and declared that under no circumstances would he work for that
master any more. He was prosecuted for breach of contract, and condemned to two
monthe” imprisonment. (If the master break the contract, he can be proceeded
against only in a civil action, and risks nothing but money damages)., After the
workman has served his two months, the master invites him to return to the works,
pursuant to the contract, Workman says; No: he bas already been punished for
the breach, The master prosecutes again, the court condemns again, although one of
the judges, Mr. Shee, publicly denounces this as a legal menstrosily, by which
a man can periedically, as long as he lives, be puniched over ané over again for the
same offence or crime. This judgment was given not by the * Great Unpaid,” the
provincial Doghberries, but by one of the highest courts of justice in London,—The
second case occurs in TWilishire at the end of November 1863, About 30 power-
loom weavers, in the employment of one Harrup, a cloth manufacturer at Leower’s
ALll, Westbury Leigh, struck work because master Harrup indulged in the agreeable
habit of making deductions frotm thelr wages for being late in the morning; Gd, for
2 minntes ; 1s. for 3 minutes, and 1s. 64, for ten minutes. This is at the rate of Os.
per hour, and £4 10s. 0d. per diem ; while the wages of the weavera on the average of
a year, never excceded 10s, to 128, weekly, Harrup also appointed a boy to announce
the starting time by o whistle, which he often &id before six o’clock in the morning :
and if the hands were not all there at the moment the whistle ceased, the doors were
elosed, and those hands who were outside were fined : and as there was no clock en
the premises, the unfortunate hands were at the merey of the young Harrup-inspired
time-keeper. The hands on sirike, mothers of fnmilies as well as girls, offered to
resume work if the tine-keeper were replaced by a clock, and a more reasonable scale
of fines wers introduced. Hareup summoned 19 women and girls before the magis-
trates for breach of contract. To the utter indignation of all present, they were each
muleted in a fine of 6d. and 23, 6d. for cests. Harrnp was followed from the court
by a crowd of pecple who hissed him.—A favourite operation with manufacturers is to
punish the workpeople by deductions made from their wages on account of faults in
the material worked on. This method gave risoin 1866 to a general strike in the
English pottery distriets, The reports of the Ch. Empl. Com. (18G3-1866), give
cases where the worker not ouly receives no wages, but becomes, by means of his
labour, and of the penal regulations, the debtor to buat, of his worthy master. The
late cotton crisis also furnished edifying examples of the sagacity shown by the
factory autoerats in making deductions from wages. Mr. R. Baker, tha Inspector of
Factories, says, ‘‘I have myself had lately to direet prosecutions againat ona cotton
mill occupier for having in these pinching and painful times deducted 10d. a piece
from some of tho young workers employed by him, for the surgeon’s certificate (for
which he himself had only.paid 6d.), when only allowed by the law to deduet 3d.,
and by custom nothingatall . .. And I have been informed of nnother, whe, in
order to keep without the law, but to atiain the same object, charges the poor
children who work for him a shilling cach, as a fea for learning them the art and
mystery of cotton spinning, so soon as they are declared by the surgeon fit and proper
persons for that occupation. There may therefors be undercurrent cawses for auch
extraordinary exhibitions as strikes, not only wherever they arise, but particularly
at ench times ns the present, which without explanation, render them incexplicable to
the public underatanding.” He alludes here to a nirike of power-looin weavers at
Darwen, June, 1863, {*‘Reports of Insp, of Faet. for 30 April, 1563, pp. 50-51.)
The reports always go beyond their official datea,
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injured in an equal degree by artificial elevation of the tem-
perature, by the dust-laden atmosphere, by the deafening noise,
not to mention danger to life and Jimb among the thickly
crowded machinery, which, with the regularity of the seasons,
issues its list of the killed and wounded in the industrial
battle! Economy of the social means of production, matured
and forced as in a hothouse by the factory system, is turned, in
the hands of capital, into systematic robbery of what is neces-
gary for the life of the workman while he is at work, robhery
of space, light, air, and of protection to his person against the
dangerous and unwholesome accompaniments of the productive
process, not to mention the robbery of appliances for the com-
fort of the workman? [s Fourier wrong when he calls factories
“ tempered bagnos?”?

The protection afforded by the Factory Acts against dangerous machinery has
had a beneficial ¢ffcet, **But . , . there are other sources of accident which did
not exist twenty years since; one especially, viz, the increased speed of the ma-
chinery, Wheels, rollers, spindles and shuttles are now propelled af increased and
increasing rates ; fingers muet be quicker and defter in their moveinents to take up
the broken thread, for, if placed with hesitation or carelessness, they are sacrificed.
+ « « A large number of accidents are caused by the eagerness of the workpeople to
get through their work expeditiously. It must be remmembered that it is of the
highest importance to manufacturers that their machinery should be in metion, 1.¢.,
producing yarns and geods. Every minute’s stoppage is not only & loss of power,
but of praduction, and the workpeople are urged by the overlookers, who are inter-
ested in the quantity of work turned off, to keep the machinery in motion ; and it is
no less important to those of the operatives who are paid by the weight or piece, that
the machines should be kept in motion. Censequently, although it is styietly for-
bidden in many, nay in most factories, that machinery sbould be cleaned while in
motion, it is nevertheless the constant practice in most if net in all, that the work-
people do, unreproved, pick ont waste, wipe rollers and wheels, &c., while their
frames are in motion. Thus from this causconly, %06 accidents have ocourred during
the six months. , , . . Although & great deal of cleaning is constantly going on day
by day, yet Saturday is generally the day set apart for the thorough cleaning of the
machinery, and a great deal of this is done while the machinery is in metion.” Since
¢leaning is not paid for, the workpeople seek to get done with it as speedily as pos-
sible. Hence *‘the number of accidents which occur on Fridays, and especially on
Saturdays, is much larger than on any other day. On the former day the excess is
nearly 12 per cent, over the average number of the four first days of the week, and
on the latber day the excess is 25 per cent. over the average of the preceding five
days; or, if the number of working-hours on Saturday being taken into account—73%
hours on Saturday as eonpared with 102 on other days—there iz an excess of 05 per
cent. on Saturdays over the average of the other fivedays.” {**Rep. of Insp. of Fact.,
31s$ Oct., 1866, p. 9, 15, 16, 17.)

2 In Part I. of Book IIL I shall give an account of a recent campaign by the English
manufacturers against the Clauses in the Factory Acts that protect the ‘“hands®
against dangerons machinery. For the present, let this one quotation from the official
report of Leonard Horner suffice : **I have heard some millowners speak with inex-
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SECTION [-—THE STRIFE BETWEENY WORKMAN AND MACHINE,

The contest between the capitalist and the wage-labourer
dates back to the very origin of capital. It raged on through-
out the whole manufacturing period? But only since the intro-
duction of machinery has the workman fought against the instru-
ment of labour itsclf, the material embodiment of capital He
revolls against this particular form of the means of production,
ag being the material basis of the capitelist mode of production.

In the 17th century nearly all Xurope expevienced revolts
of the workpeople against the ribbon-loom, a machine for
weaving ribbons and trinmings, called in Germany Bandmiihle,
Schnurmiible, and Miihlenstuhl, These machinos were in-
vented in Germany. Abbé Lancellotti, in a work that ap-
peared in Venice in 1636, but which was written in 1579, says
as follows: “ Anthony Miiller of Danczig, saw about 50 years
ago in that town, a very ingenious machine, which weaves 4 to
G pieces at once. But the Mayor being apprehensive that this

cusable levity of some of the accidents; such, for instance, as the loss of a finger
being & trifling matter. A working-man's living and prospects depend go much npon
his fingers, that any loss of them is a very serious matter to him, WhenI have heard
such inconsiderate remarks made, I have usually put this question: Suppose you
were in wani of an additional workman, and two were to apply, both equally well
qualifiel in other respects, but one had lost a thumb or a forefinger, which weuld
you engage? There never wos a hesitation as to the answer.” . . ., The manufac-
turers have * mistaken prejudicos ageinst what they have heard represented as a
pseudo-philanthropio tegislation.” (** Rep, of Insp, of Fact., 31st Oct., 1855.” These
manufacturers sre elever folk, and not without reason were they enthusiastic for the
slave-holders’ rebellion.

i In those factories that have been longest subject to the Factory Aets, with their
sompulsory limitation of the hours of labour, and other regulations, many of the
oldeor abuses have vanished, The very improvement of the machinery demands to a
cerbain extent *“ improved construction of the buildings,” and this is an advantage to
the workpeople.  (See * Rep, of Insp, of Fact. for 31st Oct., 1863,” p. 109.)

2 See amengst others, John Houghton: * Husbandry and Trade fmproved. Len-
don, 1727.” ‘' The Advantages of the Bast India Trade, 1720.” John Bellers, 1. e,
' The masters and their workmen are, unhappily, in a perpetual war with each other
The invariable object of the former is to get their work done as cheaply as possible ;
and they de not fail to employ every artifice to this purpose, whilst the latter are
equally attentive to every ocension of distressing their masters into a compliance with
higher demands.” (*‘ An Inquiry into the Causes of the Present High Prices of Pro-
visions,” p. 61-62. Author, the Rev. Nathaniel Forster, quite on the side of the
workmen.)
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