www.e-rara.ch
On the economy of machinery and manufactures
Babbage, Charles
London, 1832
ETH-Bibliothek Zürich
Shelf Mark: Rar 2508
Persistent Link: https://doi.org/10.3931/e-rara-20109

Chap. XXVII. On the duration of machinery.

www.e-rara.ch
Die Plattform e-rara.ch macht die in Schweizer Bibliotheken vorhandenen Drucke online verfügbar. Das Spektrum reicht von
Büchern über Karten bis zu illustrierten Materialien – von den Anfängen des Buchdrucks bis ins 20. Jahrhundert.
e-rara.ch provides online access to rare books available in Swiss libraries. The holdings extend from books and maps to illustrated
material – from the beginnings of printing to the 20th century.
e-rara.ch met en ligne des reproductions numériques d’imprimés conservés dans les bibliothèques de Suisse. L’éventail va des livres
aux documents iconographiques en passant par les cartes – des débuts de l’imprimerie jusqu’au 20e siècle.
e-rara.ch mette a disposizione in rete le edizioni antiche conservate nelle biblioteche svizzere. La collezione comprende libri, carte
geografiche e materiale illustrato che risalgono agli inizi della tipografia fino ad arrivare al XX secolo.

Nutzungsbedingungen Dieses Digitalisat kann kostenfrei heruntergeladen werden. Die Lizenzierungsart und die
Nutzungsbedingungen sind individuell zu jedem Dokument in den Titelinformationen angegeben. Für weitere Informationen siehe
auch [Link]
Terms of Use This digital copy can be downloaded free of charge. The type of licensing and the terms of use are indicated in the
title information for each document individually. For further information please refer to the terms of use on [Link]
Conditions d'utilisation Ce document numérique peut être téléchargé gratuitement. Son statut juridique et ses conditions
d'utilisation sont précisés dans sa notice détaillée. Pour de plus amples informations, voir [Link]
Condizioni di utilizzo Questo documento può essere scaricato gratuitamente. Il tipo di licenza e le condizioni di utilizzo sono
indicate nella notizia bibliografica del singolo documento. Per ulteriori informazioni vedi anche [Link]

wind

a

any

commodity
out

wears

in

be

can

,

generally

years

it

superseded
“ A
before

by

cotton

either

executed

it

, to

paid

have

a better

thing

ap¬
,
as

, such
, usually
producing
actually

same

the

which

or

quickly

more

before

long

that

, and

that

improved

an

reckoned
itself

and

direction

of

such

make

mass

seldom

,

or

shake

power

, by

it in

keep

in

ten

in five
to be

.

one of the witnesses
, ” says
manufacturer
of Commons , “ who left
of the House

a Committee

* The return
engine

to

Every

for

, it is usually

ought

.

- engines

superseding

profitable

machine

small

demand

great

: indeed

arrives

period

the

steam

improvements

; new

operations
better

.*

time

long

last

But

origin¬

machinery

, and

- mills

, water

- mills

it was

every

producing

for

Engines

.

injurious

depend

change

sudden

, all

con¬

will

to

correct

parts

moving

its

of

to a blow

proaching
is

the

velocity

slow

taken

upon

, and

axes

which

care

.

will

,

work

with

to

, particularly

in

looseness

a machine

its

the

, upon

repair

proper

which

perfection

the

upon
constructed

ally

MACHINERY

perform

to

effectually

mainly

during

time

( 261 . ) The
tinue

OF

DURATION

THE

ON

231

.

. XXVII

CHAP

.

MACHINERY

OF

DURATION

ON THE

employed

which

ought

as a moving

ten per cent , on its cost .

to be produced

by a fixed steam at
estimated

power , is frequently

232

ON THE

DURATION

OF

MACHINERY

.

“
“
“
“

Manchester seven years ago , would be driven out of the
market by the men who are now living in it , provided
his knowledge had not kept pace with those who have
been , during that time , constantly profiting by the pro“ gressive improvements that have taken place in that
“ period . ”
( 262 . ) The effect of improvements in machinery ,
seems incidentally to increase production , through a
cause which may he thus explained . A manu¬
facturer making the usual profit upon his capital ,
invested in looms or other machines in perfect con¬
dition , the market price of making each of which
is a hundred pounds , invents some improvement .
But this is of such a nature , that it cannot be adapted
to his present engines . He finds upon calculation ,
that at the rate at which he can dispose of his manu¬
factured produce , each new engine would repay the
cost of its making , together with the ordinary profit
of capital , in three years : he also concludes from his
experience of the trade , that the improvement he is
about to make , will not be generally adopted by
other manufacturers before that time . On these
considerations , it is clearly his interest to sell his
present engines , even at half- price , and construct
new ones on the improved principle . But the pur¬
chaser who gives only fifty pounds for the old
engines , has not so large a fixed capital invested
in his factory , as the person from whom he pur¬
chased them ; and as he produces the same quantity
of the manufactured article , his profits will be larger .
Hence , the price of the commodity will fall , not
only in consequence of the cheaper production by
the new machinery , but also by the more profitable
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working of the old , when sold at a reduced price .
This change , however , can he only transient ; for a time
will arrive when the old machinery , although in good
repair , must become worthless . The improvement
which took place not long ago in frames for making
patent - net was so great , that a machine , in good
repair , which had cost 1200/ . , sold a few years after
for 60 l . During the great speculations in that trade ,
th 'e improvements succeeded each other so rapidly ,
that machines which had never been finished were
abandoned in the hands of their makers , because new
improvements had superseded their utility .
( 263 . ) The durability of common watches , when
well made , is very considerable . One was produced ,
in “ going order , " before a committee of the House of
Commons to inquire into the watch trade , which
was made in the year 1660 ; and there are many of
ancient date , in the possession of the Clock - maker ’s
Company , which are actually kept going . The
number of watches manufactured for home con¬
sumption was , in the year 1798 , about 50 , 000 annu¬
ally . If this supply was for Great Britain only , it
was consumed by about ten and a half millions of
persons .
( 264 . ) Machines are , in some trades , let out to hire ,
and a certain sum is paid for their use in the manner
of rent . This is the case amongst the frame - work
knitters : and Mr . Henson , in speaking of the rate
of payment for the use of their frames , states , that
the proprietor receives such a rent that , besides
paying the full interest for his capital , he clears
the value of his frame in nine years . When the
rapidity with which improvements succeed each
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other are considered , this rent does not appear ex¬
orbitant . Some of these frames have been worked
for thirteen years with little or no repair . But cir¬
cumstances occasionally arise which throw them out
of employment , either temporarily or permanently .
Some years since , an article was introduced called
“ cut - up ivork , ” by which the price of stocking
frames was greatly deteriorated . From the evi¬
dence of Mr . J . Rawson , it appears that , in con¬
sequence of this change in the nature of the work ,
each frame could do the work of two , and many’ stock¬
ing frames were thrown out of employment , and their
value reduced full three -fourths . *
This information is of great importance , if the
numbers here given are nearly correct , and if no
other causes intervened to diminish the price of
frames ; for it shews the numerical connexion be¬
tween the increased production of those machines
and their diminished value .
The great importance of simplifying all transac¬
tions between masters and workmen , and of dis¬
passionately discussing with the latter the influence
of any proposed regulations , is well exemplified by a
mistake into which both parties unintentionally ' fell ,
and which was productive of very great misery . Its
history is so well told by William Allen , a frame¬
work knitter , who was a party to it , that an extract
from his evidence , as given before the Frame - work
Knitter ’s Committee of 1812 , will best explain it .
“ I beg to say a few words respecting the frame - rent ;
“ the rent paid for lace - frames , until the year 1805 , was
* Report from the Committee of the House of Commons
on the Frame - Work Knitters ' Petition , April , 1819 .
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“ Is . 6 (7. a frame per week ; there then was not any very
“ great inducement for persons to buy frames and let them
“ out by the hire , who did not belong to the trade ; at that
“ time an attempt was made , by one or two houses , to
“ reduce the prices paid to the workmen , in consequence of
“ a dispute between these two houses and another great
“ house : some little difference being paid in the price
“ among the respective houses , I was one chosen by the
“ workmen to try if we could not remedy the impending
“ evil : we consulted the respective parties , and found them
“ inflexible ; these two houses that were about to reduce
“ the prices , said that they would either immediately re “ duce the price of making net , or they would increase the
“ frame - rent : the difference to the workmen was consi “ derable , between the one and the other ; they would
“ suffer less , in the immediate operation of the thing , by
“ having the rent advanced , than the price of making net
“ reduced . They chose at that time , as they thought , the
“ lesser evil , but it has turned out to be otherwise ; for ,
“ immediately as the rent was raised upon the per - centage
“ laid out in frames , it induced almost every person , who
“ had got a little money , to lay it out in the purchase of
“ frames ; these frames were placed in the hands of men
“ who could get work for them at the warehouses ; they
“ were generally constrained to pay an enormous rent , and
“ then they were compelled , most likely , to buy of the per “ sons that let them the frames , their butcher ’s- meat , their
“ grocery , or their clothing : the encumbrance of these
“ frames became entailed upon them : if any deadness took
“ place in the work they must take it at a very reduced
“ price , for fear of the consequences that would fall upon
“ them from the person who bought the frame : thus the
“ evil has been daily increasing , till , in conjunction with
“ the other evils crept into the trade , they have almost
“ crushed it to atoms . ”
(

265 . ) The evil of not assigning fairly to each tool ,
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or each article produced , its proportionate value , or
even of not having a perfectly distinct , simple , and
definite agreement between a master and his work¬
men , is very considerable . Workmen find it difficult
to know the probable produce of their labour ; and
both parties are often led to adopt arrangements ,
which , had they been well examined , would have
been rejected as equally at variance in the results
with the true interests of both .
( 266 . ) At Birmingham , stamps and dies , and
presses for a great variety of articles , are let out :
they are generally made by men possessing small
capital , and are rented by workmen . Power also
is rented at the same place . Steam engines are
erected in large buildings containing a variety of
rooms , in which each person may hire one , two ,
or any other number of horse power , as his occu¬
pation may require . If any mode could be dis¬
covered of transmitting power , without much loss
from friction , to considerable distances , and at the
same time of registering the quantity made use of
at any particular point , a considerable change would
probably take place in many parts of the present
system of manufacturing . A few central engines
to produce power , might then be erected in our
great towns , and each workman , hiring a quantity
of power ' sufficient for his purpose , might have it
conveyed into his own house ; and thus a transition
might in some instances be effected , if it should be
found more profitable , from the system of great
factories back to that of domestic manufacture .
( 267 . ) The transmission of water through a system
of pipes , might be employed for the distribution of
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power , but the friction would consume a consider¬

able portion . Another method has been employed
in some instances , and is practised at the Mint . It
consists in exhausting the air from a large vessel by
means of a steam - engine . This vessel is connected
by pipes , with a small piston which drives each
coining press ; and , on opening a valve , the pres¬
sure of the external air forces in the piston . This
air is then admitted to the general reservoir , and
pumped out by the engine . The condensation of
air might be employed for the same purpose ; but
it must be admitted , that there are some unex¬
plained facts relative to that elastic fluid , which
require further observations and experiment before
it can be used for the conveyance of power to any
considerable distance . It has been found , for in¬
stance , in attempting to blow a furnace by means
of a powerful water wheel driving air through a cast
iron pipe of above a mile in length , that scarcely
any sensible effect was produced at the opposite
extremity . In one instance , some accidental ob¬
struction being suspected , a cat put in at one end
found its way out without injury at the other , thus
proving that the phenomenon did not depend on
interruption within the pipe .
( 268 . ) The most portable form in which power can
be condensed is , perhaps , by the liquefaction of the
gases . It is known that , under considerable pressure ,
several of these became liquid at ordinary tempera¬
tures . Carbonic acid , for example , requires a pressure
of sixty atmospheres to reduce it to a liquid state .
One of the advantages attending the use of these
fluids is , that the pressure exerted by them remains
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constant until tlie last drop of liquid becomes
If either of the elements of common air
should be found to be capable of reduction to a
liquid state before it unites into a corrosive fluid
with the other ingredient , then we shall possess a
ready means of conveying power in any quantity
and to any distance . Probably hydrogen will re¬
quire the strongest compressing force to render it
liquid , and may , therefore , possibly be applied
where still greater condensation of power is wanted .
In all these cases the condensed gases may be
looked upon as enormous springs , which have been
wound up by the exertion of power , and which will
deliver the whole of it back again when required .
These springs of nature differ in some respects from
the steel springs formed by our art ; for in the com¬
pression of the natural springs an enormous quantity
of latent heat is forced out , and in their return to
the state of gas an equal quantity is absorbed . May
not this very property be employed with advantage
in these applications ?
The mechanical difficulty which will remain to be
overcome , will consist in the valves and packing
necessary to retain the fluids under the pressures to
which they will be submitted ; and the effect of heat
on these gases has not yet been sufficiently tried
to lead us to any very precise notions of the
additional power which its application to them will
supply .
The elasticity of air is sometimes employed as a
spring instead of steel : in one of the large printing presses the momentum of a considerable mass of
matter is destroyed by making it condense the air
gaseous .
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included in a cylinder , by means of a piston against
which it impinges .
( 269 . ) The effect of competition in cheapening
articles of manufacture sometimes operates in ren¬
dering them less durable . When such articles are
conveyed , for consumption , to a distance from the
place where they are made , if they are broken , it
often happens , from the different price of labour ,
that it is more expensive to mend the old , than to
purchase a new article . Such is usually the case ,
in great cities , with some of the commoner locks ,
with hinges , and with a variety of articles of hard¬
ware .

