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Hentie Louw 

s i~own in my previous piper) to modcmise the industry in response to the .4merican threat in the 
aftermath of thc Great Exhibition, they subsequently were able to hold [heir own in nn 
increasingly competitive inrernalional market against producers operating under more filvournbl~ 
sociu-economic conditions. 

The demand for mnchined wooden products continued to grow throughout the second half 
of the nineteenth century offering many opportunities for engineering enterprise. Several 
new manufiicturing firms joined the ranks of those wl10 look the lead during the lX5Ds and iX6Os: 
Samuel Worssam and Co, Chelsea; Po,rris, James Co., Lalnbeth 11 86'7); Thomas Robinson 
and Son, Rochdale (1857) and John McDowell and Son, Johnalone nenr Glnsgow (1x38). But 
fcw a[. the British finns - family businesses n~ostly - ever became big in the American sense.d 
Nor were they inclined to specialist in the branch of indusuy they served. The lwal  market was a 
diversc one,  and depending on opportunity these conlpsnies wcre equally prepared to 
rnanufactrlrc ~voodworking machinery for use in the railway, agriculture, fiirnilurc or building 
industries.' 

Ransome's wh~ch ,  accordirlg to one source, produced about 250 machines in rhe early 1870s6 
wab the supreme exponent of !Iris kind of versatility, bur to  a greatcr or lesser degree the 
other firms operated on the same bnsis. They wcrz run by pmfessional Inen who seem not to 
have been inclined lo theoreticul speculntjnn. but were always ready to experiment with ;I new 
idea. Their  willingness to  respond tu the individual needs of their clients led to a great 
prolifemtion of customised machincs with often only minor variations on established themes. 
One company. Greenwood and Ratley, Lceds, which manufactured both metul and wood cutting 
machinery, is known to  Ilavc produced as many as 793 different varieties of machine 
tool between 1856 and 1900, 457 of thesc only once during the period.7 The manufacturing 
of woodworking machinery was and remained an extremely complicared basiness. One 
leading firm ill 1909 was reported tn have hcld pntterns for no less than a thousand different 
machines.' 

In the United States manufilcturers of this kirtd of mnchil~rry also p rduced  a great variety of 
machines. 5 .4 Fay Sr Co, of Cincinnati, the largest U.S. producer, for example already had 73 
models on i t s  books by 1 ~ 6 0 . ~ ~ 0 u t  the American industry was oriented towards mass production. 
As John Richards put it iti 1873: 

"Wood n~uchines urn mad? in A~nerica at this rime like hours and shoer, UI- sho~~r!s 
nnd harchcrs. Yo11 do nor, u.s in rnclsr otb~t. countries, prepare rr sprcijicarion ofwhur 
vola wrmr, us lo cal>uurtv, he11 puwr,., aclj~rsmmenfi and so an, bor must take whal rs 
hadr for the ~cnci.ol merke!. ""' 

This had a negative impact on the actual quality of the mnchineq produced, but kept prices LOW 
and b rou~h t  the new lechnology within the milch of a much larger seclion of the wm~dworking 
community than was the case in Br~ tn in  where the ethos of tlle consulting engineer still 
predominated over commercial concerns." 

ac mery Up until the late 1870s Iocnl manufacturers or gerieral pul-pose aloodworking m h' 
concentra~cd their ecforts mainly on serving the larger concerns: tirnbcr merchants. general 
contractors, snwtnillcrs. etc. Designic~~ and fitting-our :i s t e m  snw mill for a compliny in New 
Zealand /Thornns Rubinson CYL Co., 1 ~ 6 5 ) " ~  another in Slam (Samucl lVorssanl& Co., 1870i1', or 
n~odc~mising rr large builders merchants' workshop such as that of Mcssrs. Pcto Brothers, Pirnlico 
(Allen Ransurne Sr Co., 1 ~ 7 2 ) "  evidently presented more of a cl~allenge to the British engineers 
than developing machines for the popular. nierket (Fig. 1). 

Within this sphere thcy aclively promoted their husirress. A case in point is the "Trial shop for 
Machinery in motion" erected by Messrs. A. Ransome & Co.. in Chelsea in 1870 (Fig .2) 

e s ~ e c i a l l ~  for testing new modejs nnd demonstrating the copcity of their machheq to kading 
burinessmcn and mntraclois. An instance or its use was the xties prddcnl fists conduclrtl in 
1886 with more than 40 cliffemf varieties of colonial t i m k r  in fmnt of an audience of 1 5 0  
en~i l leers .  builders, merchants and imporrcrs ar well as many overserr dignilariesI5, i h e y  
advenised reJuhrly in the pmfessionnl press and exhibited 21 the numeroLls k& thin, 
a5 ~ e I f  as interllaional, which became a fixture o l  the commercini md inrlustriai .nabndars 
during the latler half of the nineteenth csntlln, 

. . -. 
re~ufaf ion of tho Brllish m~nufvctudn~ i n d u s ~ r ~  for woodwomnp m=hincry lux built 

a p n  three internat~onal exhibitions in particular: London (IShZ), Paris (18671 and Virnmi l l f i71i  
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Fig 3: h s t r o l l p ' s  patent Dovctailmp Machlnc 1867, frurn M. Pnwis R~le.  Wuudn,orkin# ~h'nchrnely (1SBO). 

where the major firms, Messrs. Worssam, Robinson. Powis, James & Co., and Ransome put on 
impressive medal-winning displays. Mesm Rmsome C C o  alone receivcd lwo first rlmr medals 
for progress h r  their new range of high speed machines a the Vienna Exhibition, plus B e  coveted 
Dwontion of thc O r d e ~  of Franz Josef. Consequently, betwcen 1872 and 1874 the lattcr company 
more than doubled its business and nlovcd operations to a new purpose-huilt factory. the Stanley 
works in Kinp's Road, ~helscn'! Apart born the com~nrrcial benefits arising born this conceited 
efCort, at home and abroad, it gnincd the manufnc~urers the respect of thc professional engimcrs 
cvcn though by 1x76 the subject itself had not yet p i n e d  the status of an independent branch of 
mechanical engineeringw 

Britain's outrrght leadership in the production of top qualily wnodworkin:, machines was, 
howevcr, not to last for Long. T h e  other European nations, especiatly France, Sweden and 
Germany were quick o f l  die mark in establishing their own industries bused on Britisll and 
Americnn technology, but they posed no immcdime lhreat to British supremacy. As before, the 
only real challenge In this respect citme rrom rhs  u.s.A." After their triurnphi~nt dchut in the 
early 1850s the American m k n n  o l  woodworking machinery d i s r p p n h d  from the internfllional 
scene. The 1867 International Exhibition in Paris marked their eagerly awai~ed return. The 
journal Enginecring described this evcnl as loilows: 

"The exirihitiorl qf woodworkinfi machinrry in ihr American deportment hus been 
h o k e d  for with consideruble i,ir~resr und urtenrrorr on rht pnri of E~trnpean 
engineers. Wc ore occustorned to considrr America the nrrturol home a d  the nurive 
latid of tlzis kind ofmachinery: we I-eceived/,.nm rlre United S~rart.,~ thc,)i~.st morlcls ~f 
those roolsfor making wood which crrtm t ~ o w  in gune1.~1 ttsr, these httving been more 
or less modified by s u h s e q ~ t ~ n ~  pruciire in the &toils, hur alwuys prcse~-~biny rheir 
principle uj'action rind the muin~cat~arzs of thcir. ovi.yina inventorx j u t  as t l ~ c y  nJcrr 
trunsrnirred ro MS ~ C ~ ~ O S S  the Aflantic.  1Woi-e thrrn this H'C rtre ut this morncnt 
uccvsrunied t o  look 10 An~rricu whcnrver a fi-esh desideroiuun in woodworking 

machitrery mukes itselffelt in general pracrice, and uccrssinnully we are surprised hy 
sume new und ~n:er~ious tool corning ovrrfiuum rhe 'States'. for which the necessity 
has hardly hecn fell until the advuntages which its use affords show themsr~vcs 
c lwrly  by it3 empluvmenr."'9 

.'he actual American display on this occasion proved to be a disappointment to European 
With the exception of the exhibits of Baxter D.' Whitney & Sons, Inc., of Winchenden, 

Mass. and such individual attractions as the Amstrong DovetaiIer (Fig 3), the U.S. exhibition 
was found to be of varying quality und not representative of the m e  state of development in that 
countv.2u The sdme situation seems to have prevailed at thc major exhibitions of  the 18705 in 
Vienna (1873), Philadelphia (1876) and Pnris (1878). 

It would appear as if the specialist nature of the American machines had set them so 
nluch aparr frolorn those oK o h e r  nations that thc comparisons which public demonstrations 
demanded became diflicult. In prct icc ,  however, their influence was becoming increasingly 
apparent. A l r e ~ d y  at Vicnna a Brilish reporter noted that in the English section the "most 
ingenious or the special tools, ns well as some of the besr details of the ordinary ones are 
~rncncan.'" The contemporary custom o l  buying out the patent rights for specific inventions, as 
well a< the f r e t  borrowing of  design concepts which were going on all the time, blurred 
dis~inctions h iween  the products of the various manuFacturers and often led to conf'using claims 
to ~recedency in the field. An example of this is the Following conclusion reached by a reporter 
of The Driily News on the woodworking machinery displayed at the Paris T~ndc Exhibition of 
1878: 

"On !he whole, E n ~ l a n d ,  in woc~dworking machinely, is aheud uJcccry ofhcr nutiopl. 
At rt:c same rinrc ir is, in ortr sectLon. liard ro say where Englrrnd ends und America 
heglr~s,  so moray uf our voluab!e putents heing of Americrm invention. "" 

Whatever doubts mny have remained as to which of the two countries was contributing ~noqt  
towards progress in the field was dispelled by the International Exhibition of 1889 in Paris. 
On that occasion the  l a rge  display of woodwork ing  machinery by J.A. Fay & Co., 
Cincinrlati, Ohio, stole the limelight, being generally regirrded as a model demonstration of up 
to didate lechnology in the field.23 As one English commentator remarked alierwards: 

" tWu~t  of the new irnpmvemeln~s and npplicaiionr in this clrrss ofmachinery not only 
ori,yinnlc, hut h v e  to be developed in the United States before they ore copied on 
thi~ side." " 

! 
This did no1 apply to every cakegoq of mechanical woodworking however, for in 1891 the 
United States ww still considered to be 1aggi11g behind European (especidly English) practice in 
such important areas as plariing and sawing.'5 Due to internal commercial considerations the 
Americans had also hew rather slow in adopring the more sturdy iron frame construction for 
their woodworking macllines. Only 23 of the 73 machines illustrated in the 1860 catulogue of 
J.A. Fay & Co., for instance, were made of iron." And, at the 1867 Paris Exhibition, American 
machines still predominnntLy had combined wood and iron framcs." B y  contrast, all the 
machines exhibited by U.K. producers at the 1862 London Exhibition already had cast iron 
frames. Whlle more expensive than a wooden frame, nnd initially rathcr clumsy in design, the 
metal frame alone was capable of meeting the increming demands made of later generations of 
wocld cutting n~achinery, with precision tooling, stability and high operalional speed as the major 
factors delermining the quality of the end product. In this respect the British manufacturers, 
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therefore, had a distinct advantage over their foreign competitors. and the introduction of 
the, hollow or "box" system of framing, which lightened the structure without loss of strength, 
from the 1860s onZR further consolidated their position. I n  fact, it can be argued that 
the development of an appropriate technology for the construction of this class of muchjnep wwas 
the most important contribution which Britain mnde during the second half of the nineteenrh 
century This compensated in some measure Tor the shortcomings displayed by her rnanufacrurers 
in the fdd of design, compared to their Amencan counterputs. The jo~lmal Enxineering cretlits 
the London firm John Richards & Co., {est, c.lX7O) with popularising superior quality iron 
fmrned woodworking machines in the American market through its association with a 
Philadelphia firm.'' Whether or not this was the case by 1878, according to M. Powis Bale, the 
use of wooden frames Tor the seneta1 range of woodworking machinery had becc~rne "almost 
e ~ t i n c t " . ~  

It wns about this lime that some Englivlr dcalers (Charks Churchill & Co.. Pinsbury, London, 
being one) started imporliug American woodworking machil~ery on a large scale. This 
consolidated the already stronz American influence and accelerated the shift in emphasis in the 
British mnrket towards a lighter, cheaper class of machinery fur genera) use in the building 
industrj. As was the case in the 1850s the second wave of American Tnfluence attracted little 
~ p p o s i t i o ~  from local rnanufilcturers. Genrge Richards, principal of a leading Manchester-based 
firm, gave the lollowing reasarls for this in a paper prescn~ecl to the Institution of Mechanical 
Engineers i n  Mnrch I S85. 

"Alrojierhet. rt rs rufi to ossrrrnc that [his infltt,~ rf Amerrcan ideas ~n wood curr~ng 
1va.s h~n~f i c i r r l ,  as it led to u wider clrlapranon ofrnuchrnes to knrwiwo~k, rrd guve an 
imppius tu t h ~  manitfocture-of wand cu~iirag mnrh~ncry in gerieral, ivhach mukers of 
standard mnrhrnrs containing no lrnpolfunr improvem~nr~ could no! readily ha?@ 
srirr~siured into activib. "'I 

Thc British were, of course, nelt beneficiaries in this exchange, bur the importance 
of individuals in creating a tungenial atmosphere for muIual technological trade should not 
hc forgotten. Chicf among them werc George Richards' father, John, whose London-based 
engineering firm was associated with an American producer, Kelly Engineers. Atlantic 
Works, Philadelphia. During the 1870s Suhn Richards tirelessly campaigned Tor the adopti~ll 
o l  American practice in the production of rnecbaniscd woodwork in Rritnin. I-le was perticularly 
critical of what he concidered to bt? a rainantic aturchment on thc part of British manufactures 
and thezr clients to machincs as ingenious objects a l ~ d  their comparative neglect of wlalcd 
orgnnisational waiters. It was a Fairly conunon criticism OF British industry i r ~  the nineteenth 
century, but one which perhaps needs sonle qualilication as is demonstrated by the cue OF the 
combinalion machine. 

The cornbinauon m~~chine, more co~nrnonly known as a "un~versal" or '-general joiner" was a 
nioducr of mid-century Engl~sh lechnology, and mid-cenru~y thinking. Llke the SWISS Army - - 

kniie, the aim was to combine as many as possihk Functions in as small as possible a compass. 
Judging from iks irnntcdiate popularity mmy must hnve regarded it as n neat and simple route to 
ttte gneral  mechanisation o l  joinery in the building trade. In practice, however, the "urliversal 
joiner" did not live up to its early promise. Despite continuous experimenl by leading 
mnufacturers (Fig 4) the optimum combination remained elusive; it turned out to he either 011er- 
cvmplcx or too basic for tasks it had to perfom in the genera1 woodworking industry. It was 
initially more successful in railway cminge shops, pianoforte and cabinet fwtories, pattern shops 
and on estiltes." 

Among the "Universal Joiners's" Xverast critics was John Richards. He c o w t l y  obqervetl in 

1872 i h a  there was r fuadmcntal flaw in the boric concepi, namely that, "a machine which 
is amnged to do several clifferenl things i. generally svpposcd to do btlt me at a time, hence 
[he mole hnctlons it lias. ihe greater the pmponlon of that pm or pans which m idle."" In 
support uf hls urgumenl Rlchrrds could polnr to rests conducted in the U.S.A. which had 
shown that in order to complete a specific VnsX such as mmufrcturinp n ivagon wheel, only 
three speelrllsed machlnes were required r s  apposed to 24 cvmblnation machines. Whtle 
qdmitting that such an iurangernent hxl its place m certanl spec ie  rimmst:~inces (for nrmpIe. 
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a small one-man business, and when user1 in conjunction with slandard single purpose machines 
lo r  odd jobs in larger esl;rbiishments) he felt  ~ I I H C  British m ~ n ~ r f a c t u r e r s  overestirnnted 
i ts  cay:lcity and were wasting !heir retources in dei~r loping a n~isguided project. This was 
also i n  co~lrrast to rn:~nufacrurcrs in olher nations where the combinntion machine Iound 
liltle favour, Nonetheless, the "Admirable Crichton o r  waodwurking ~nachinery"' a5 one 
admirer  dubbed  ,he  '*universal jo iner"  i n  1871, remained a ~ t a n d a r d  Feature o f  the  
British rnnnufacturers' catalogue. pravjding an outlel for their creative nmbilions. Th i s  
is somellines reflected in the titles given to thesc rnilcllincs. For cxnmple, Messrs. F.W. Keynolds 
& Co. culled their new patent general joiner displayed at the Building Tradcs B?ihibition 
i n  London in (884 tftc "compreheas,onist'.. The Britj.;h trorle seems to hove shared this 
interest because combinntion machines cantin~red to he popular into lhc twentieth century. 
Evidenlly its characterislics of  mse  and operation, compactness, xlnall inill31 cfiplt.?l o~Ll:l?, 
and compamtively low running costs, suited condi t~ons  in this country. Although i ~ s  worth 
as a woodw~rk ing  tool rcnlained controversial tu many in the trade, tht: full ow it^^ sdilorial 
statemen! in I l l r ~ s r , ~ ~ r ~ r l  C n l p r ~ r r ~ -  ond Brti1tlr.1- of  lQ l  l (Fip 5) shows that it was not without its 

F. W. REYNOLDS & CO. 
EIYGINKERS MHUFRCTURERS OF WIlOD+WDRltlNG MACHINIRY, &c, 

Acorn Wnrh .  K11mnnl Str*nL. Blmkmum flottd. Loadon, S E. 
(< -.I,. .,. I. * r,.rur- llrl< ,I ) 

supporters. 

Fig 6 :  Triillalb)l> ol F.W Kcyriuld:, l i~bd  i.0. IXLi7. iron1 Ilbntr I I I C ~  Cr,ry)rr~vtr,-r,~~~l Urdil~ii', , ?(, March lX'J7. 

"Thr r /~n~and , fur  onfl .~u/?/?l~ c$ s/>er.in/ r.ornhinofion.r aJ. mlcchitles sccms ro IJP nr,!8er- 
~tt(1;rrg. E18cti t l~c .snznllear /oinr~- or- rohit?~rtnaLrr / u i l r ~ ~  ,finrllv ttrrrr if. hr is tm of~r his 
suoc/~ ra ra cc~n~ppriri~,e pric-e he nlltst tuke orl~,rrrfrc~,qc of. even1 r-crying irr w,cr,yea rrnd 
trmtr~.iul prst.rrtcri to frim. r'l.irrrh;tzcry is the ~ ~ ~ - r r r ~ c , . ~ /  ,fut.tor. i f f  efli7crinf: ,xoi,in,qs. tmd, 
/1bt8it~,c / ~ ~ J - I ~ O I J , ~  to r o ~ d i ~ ~ c d  .TJIUCP, .~tvuiI rupitc~l, 01, ix.\pen.vf ~ n t ~ o ! ~ d  it1 plttrio,~ d ~ t i , n  
wtmer-ul nrac,hirlrLr. t l~e I?v.Y/ und t710St pr.acritwl udvir.e rhut run b<, ~i\ '~'n is fiir au,.fi,irl7d 
to ,TO 1nj%17 olie of t h ~  nTar1T .~iiv/dc ~ ~ ~ ~ ~ ~ ~ I ~ i ~ ~ ~ ~ ~ l ~ ~ ~ o c / z ~ ~ c , v  nt)\f8 ($fL,rrt(/," '' 

In the final analysis it woultl seem as i i  the co~nb ina~ inn  machine hat1 stood t t ~ e  test of rime 
rcmarkilbly well. Far from being tllc phontnsmtguric project that many considered it tv he, it proved 
uaef~h within its own terms or referer~ce. It was i t  cla:;cic exall~ple ol' how a Britisll invention. 
deqigrred and developed 5pecihcally for the hornc rnl~rkel, could achieve it measure of success 
without ton limn in^ to what Arthur Sl~odwell, in 1913, cnlled "the American pliun", i.e, "rather to 
adjust thc work tu the tnol than the tool to !he work."" The universal joiner was not the only 
g ru luc~  of the nltern;ltive "Briti~I~" approacll to rnech;misarion which had survived the so-c;llled 
"Great Depression" of the period 1873 to 1896, anrl emerged rcvitaliserl. By 1900 European 
rna~u~filcture~s (essentially German and Brilish) hnd aisimilated ..\merica!l tecbnic;\l atIv;~r~ce< anct 
their more rol~ust  nuc chines we= outperhinnil~g Arner ic~~r~ onus even in tenns of-quality O ~ ~ I J I ~ U I . ' "  

After twenty-live years of  sustained applicntiun Following the second ph;~se of A~nerican 
ir~lluence the loca[ manribcturing base for the wuodworking industry had beer> substantially 
transformed and Britain wits again a force in the tieid. In the process the whole complexion of the 
jrldllrtry had ohanzed, both in terrns of scale and range of production. A recent survey of  
qpecialised dims I~sted in Kelly's Directories t'ol Eritoin shows that in 1877 [!>ere were still oi~ly 
15 woodwo~,king machinery m;~nufilcturers in the country. By I892 that number had expanded 
tijurfold. to 6 I .  In 1007 it stood at 67? 

A new generat ion O F  rnanufircturcrs 11nd emerged which produced a wider range of 
woodworking lools for general application in  the building irtduslry. The firm which sccrns to 
have hecomc lflc leading specialist in builder.?' npplinnccs during t h i ~  period wits F.W. Reynolrls 

Co.. of Rlackfriitrs R o d .  London ( F I ~  61. America still led the wily in the production of a 
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Arcl~itecrura~ Woodwnrk in Britain - Part 2 .  c .  I860 - c.  19 15 

cheaper co tcgo l~  of handy liphiweight machines for use in smaller workshops, where the use 
of  power-driven m d c h ~ n e r y  was inappropria te  and Large numbers  of  these machines  
were imported. But  most ok the principal British manufacturers were now producing 
an  trnpresszve range of labour-saving dcvlces .  Prornlnent among them were M e s s r ~ .  
Wilson Bros., Leeds (c.1852); John Richards & Co., London, later Manchesler (c.1870): 
John Sagar & Co., Hallfax (1875). During the 1890s some leading American and European 
tins, motilhly J.A. Fay & Co.. Cinc~nnati and Ernst Kirct~ner & Co., LRipzig-Sellerhausen, 
also buses in London and provided further <timulation to an already compekitive 
l n d u s t ~ .  

Virtually every aspect of the woodworking trade was affected through the improvement< 
brought about by this competition. The cnpabillt~es and e m  of operation of bmls were ~ncreused 
almost hcyottd recognition and new nicchanicd back-up systems developed for the workplace. 
An example of the latter was thc new pneumatic exhau.urt apparatus for shnv~ngs and sa\vdust 
introduced by Messrs. Allen h s n m e  in 1872, following American pmcuce. (Fig I )  Moreover, ~t 
was not only the mach~ne tool industv whrch Ruurished. The manutactums uf hand tools for 
lolners increased in number h m  104 in 1877 to 184 in 1892, dthough lt thcn fell back to 158 in 
1 9 7 . ' ~  

A casualty of this development was Brimin's rhsiving plane-making industry dating back ta 
the early eighteenth century. As W.L. Goodman hud shown, the n u m k r  of such plane makers 
rose lo peak o f  about 140 doring the decade following the Great Exhibition, ilnd then went into 
a steep decline mechanised production increued. By I900 there ware only about 60 businesses 
IeKt iin the country producing such tools by hand.'"ne of the traditional centres Tor plane- 
mnking, York, which hsd about ? workshops during the 1820s, had lost nll  but three by 
t~7516." Once again it would app'eur as if it wat Americfl influence which was decisive. By 
the mid-1880s the U.S.A. w a  the acknowledged leader in  the field with American bench 
tools gaining in popularity in worksliops tluoughuut Britain for their ingenious designs and 
sound manufrlcrure. Onc of the main importers of American applimces. Messrs. Chas. Churchill 
& Co., London, for cxample, had sold over W,W0 specimens of Bailey's Adjustable Plane by 
1895 .42 

Zn contrdst to Brlta~n where wrought Iron was malnly used, thc U.S. producers used cast-inn 
which had the importarlt advantage O F  facilitating a ready dccess to  mass-produced, 
interchangeable pxrrs for repair. It i s  yet another of the different approaches towards 
mechmisation which in the two countries. As wris the case with machlnc look the 
Brit~sh responded positively to the challenge and l ed ing  firms like Mess-. D. Kimberly & Son, 
Rirmin~h:~m: Charles Church & Co., London, and Richard Melhuish & Sons, London, soon built -. .. 
up a substantial intemntional trade of their own. 

In my previous piiper (Vol. R) rt wns mentioned that Uritnin began eiipurt~ng woudworki~~g 
m n c h ~ n e r y  to  F rance  o n  a sma l l  s ca le  as Far back a s  the  1840s. By the 
third quar tcr  of the  nineteenth cenlury thal trade was  a truly intenlat ional  one ,  and 
of substantial pmponiuns. Unrortunately, in the absence of accurate trade and product~on figures 
for th is  b ranch  of the  mach tne  tool  rndustry it 1s a lmost  imposstble  to  fo rm 
an impression of its true scale. J.B. Gruban, reviewing the state or  the art of the European 
woodworking industry in 1900, claimed that the Ilnitcd K~ngdom at the time exported 
about one-third of its 43 production to Russia, France and other Continental countries as 
well ns her coionies. A specihc instance which has been researched, namely the buslness 
records of [he Leeds engineering hrm, Greenworld & RatLey, would seem to corroborate this 
general esi1rnakGLsrge quantities af this kind o l  rnachuxry was. of courr,  irnpned bul ;IS will 
be shown later, the balance o r  trade was still in Brita~n's favour whcn the first ltemised tmdc 
figures were released in 1920. 

The estimated lutd value of woodworking rnachlntry pmduced annually In this county was 
reported to be half milllion pounds irl 1909.'~ Only Gelmany and the United States exceeded 
this rate of production at the time, but both these nations h d  enormous indigenous timber 
resources. and thus commercial incentives to marntain a progresstve manufacturing base In order 
to exploit these resources for home and overseas consumpiion. Without such an tncentive and 
little chance of building up a cornpet~tive export trade tn manufactured w d e n  products, the 
fu tu r~  of  the British makers of woodworking machinery was more precarious. T h e ~ r  survival, 
more so than ever before, would depend on thelr abiIigv to keep abreast of technical propress m 
the field. 

The general upsurge of technological innovation which marked the later decades of the 
ninereenth and the ear ly  par t  o f  the  twent ie th  centur ies  had  major  implications fo r  
the industry .  Developmenls  l ike  the invent ion of a l ternat ive  pr ime movers  
(internal combustion and electric motors), anti-friction ball-bearings, high speed steel and 
automation were posing challcngcs of an order unknown to Lhe nineteenth century. The British 
industry, much to the lrustration of "progressives" within its cadre, was slow ro take  
full advan tage  of the exci t ing opportuni t ies  o l f e red  by the technology of the 
modern ern. Despite enormous strides taken since the 1850s the woodworking trades, 
inclrlding those related to building, were still not lully mechanised, and significant sections 
of the community seem to have remained unconvinced of the need to do so.% Before we 
address our  ntlcntion to this question we need tu look at exacrly what hnd actually been 
achieved in terms of mechanical wood conversion techniques s ince the mid-nineteenth 
century. 

"A Good Tool is Half the Wurk" 

Since there are severdl authoritative h k s  which discuss the technicalities of these developments 
in some detail." we need only briefly outline some or the major achievements which had a. 
iont~enced practice in this country. The capacities for both the standard a r a g e m e n o  for sawilig, 
circulnr and reciprcrcating or frame saws, w e x  signilicantly incrcoscd during the latter half of the 
nineteenth century as metal technology improved, but the greatest advance in the breaking-down 
process of woodwork came with the introduction of  the bandsnw during the 1850s. This 
versatile tool was lirst developed by the French, but xlopied on a large scale in Britain and 
the U.S.A. since then and completely transformed sawmill practice from the 1870s onwards. 
Some of these mnchincs were very large. Brownlae & CO. or Glasgow, for  example, in 
1873 installed a horizontal bandsaw 40 reel long with a blade more than five inches wide in 
their new sawrnillpB but the verticnl ones w e n  more common and were made cvcn bigger. Smaller 
machines of the latter variety soon becnn~c  indisbensable in joiners' shops for general 
sawing purposes, a s  well as for the preparation stages of curvilinear woodwork. For more 
delicate ornarnetital Hat work and inside cutting an older relative of the handsaw, the fretsaw, 
servcd. In some arrangements the two were combined (Fig 7). These two types of saw together 
with the new generation of w o d  cutting machines which came on the Bntiih rnaket dud l~g  the 
third quarter of the century completely revolutionised thc finishing processes of rnechmical 
joinery. 

Planing machlnes (lnclud~ng moulding) were made according io two h s l c  principles: a n a r y  
C"ocess In which the knife or  cutting instrument c h i p  away 31 the material, and a reciprrrcatlng 
prwess m which shavings are taken o l f  i n  a similar m m l e r  as with n trying-plane or a panel- 
plane. The range of the fonner, which was one of the greai innovations of the famous Bentham 
Patent of 1793, was greatiy extended by the development of the vertical sp~ndle  moulder or  
'?haper". Althuugh foreseen by Bentham it was not until the 1850s that a practical method wils 
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Fig 8: Double Ven~col  Shi~pirlg ;unrl Moulding M a c h ~ n v .  ua t\  Jtlnler :and Co. 1862. Ulom ci~ldlopue. P ' ,  

devised ~ h c  crLdil [or [he ili\,en,io~l to Andrew Gear a!' imcs-Ville.  Ohio. r h o  in 1853 

elhibitad spindle Baper  in NEW Yok .  whisll Was w r l l  [rcceived ~l though i lr full potn1ti;d Was 
nt>t realisrd y.;ss later. Thiq mrchinc, which, recording tu t b  W t n u k d ~ t u r ~ r ' s  
ciltllOgue of l g f , ~ ,  illld the "cyg.riiy of (hil-by Lrsl clihs mechmic~"? Evme with ellher ~ i n ~ l e  

lwln spindies above a rahle to which thc cutlers or various prohies could be 

Iniirilcd. Tbc spirLiles r~uo lv td  at high s p e d  (~bo,bo. im) r.p.rn) md the machior codd produce 
as well as strnigis sections like an ordivuy li~oulding macliine. The drawback of the 

early $+dle shapers was th;,l they could produce ~oorl  quality r o d  only in b i r l y  narrow 
sections (2-3 inches) and illat due to the size oi. the culler head, sharp curves had io be 

Mo[cswr>rlh, in his lectui-e to the ~nstitution of Civil Engineers (1857). dealt with in my 
previous paper. illustrated all American single spindle moulder, hut improved versiuns of both 
types were voinn~ercially avaihble in this country by  1862 (Fig 8). British manufacturers 
corNinl!ed lo make rriodilicaiions to extent1 the uscful~~ess  of lhis class DF mi~chinery to the local 
Industry. During the 1880s the improved single mnchinc with reversihle action, which was 

cheaper and ensicr to opurate, began tu dominate. 
In the second category of phning machine, h a t  which opcrated by reciprocal action, two 

parallel metho~ls had developed in the c o m e  of the nineteenth century: a transverse action (i.e. 
across. instead of ;)long the ii01.e~) and the longitutlinally acting "cylinder machine". The former. 
based or) an ~nventiatl of Joseph R r a m a h ' ~  of 1808 (in America i t  became known as the Daniel's 
Planer). was very expensive and caused ctifficulties in maintaining edges. Conseqt~ently il  was 
reserved mainly for heavy duly work. 
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Fig 9: Patcnt Panel Planing Machine. Powis Semes and Co. 1862, fromc~talogue 

In the U.S.A. the model [or the other kmd or plmer, the cylinder machine, was the so-cdled 
Woodworth planer developed in 1828. In Britain the protorype was initially the machint: paten~d 
by Muu in 1827, hut Arner~can inlluence becxme pwmounl after the u~tlwductlon or a new class of 
surhcers and thickne~sers (panel planers) dur~ng the 1970s. Prlor to this Br~tfslr-made planiog 
mxhmee were sttll, despite considerable p c u p s s  since the 1850s (Fig 9), otten indppropnate for 
general application tn the building industry. W.L. S~ms explains why: 

"They were nor unly too expensive, hut uns~itahlefor a small joiner's rrqliirrmmts. 
Basicnlly, he neerlcd, uafrev his saw bench, u machine which would do the work of a 

Pig 1k Ch.~in Mortising Mnchine. New British Michine Fo.. Connecticut 18W, fmm E~~lrfiineurm# 68 (1899) 

laond plane. IBc introdr~crlon of rhe hand ferd slirfucer had provided this roo1 
which would enohle him io srrrjaace and joint by o simple machine in~ t tud  of a 
hand plume and dtd flat reqltbe qllunaidy proditctron ro jusfi3'y the instaIIai~on 
Similarly, tl~c thklnesser woulrl mar hrne the component to afrnlshed rhickness and 
width rrnd wus handy enough to  use for  one-off requirement if so desired. These ~ w o  
machines u~mdolibredly sparked ojfthe greater USE of mnchinery by !ha $mailer user 
and en~'ouruged thp joinery !rode, and purticularly brtllders (rnd contractors, ro 
install their own plunts."50 



- f ie  appearance of the p q u e n i n g  machine, a forrn of pl,uler, in t873, gave rise to the popularity 
of solid ~nlaid parquetry Bonrc in Britain as well a< on the Uonti~lent. Messrs. Worssam & Co., the 
inventors, beo~me  the ;icknowledged specinlists for this category of milchintry throughout Europe 
where i t  was highly successfu~. In  Britain parquetry I loor~ becnrr~e popular during the 1890s. 

An important extension to the rrloge of finishing machines For woodwork was [he .'scraping 
machine" developed by Raxter D. Whitney & Son Inc, of Mnssachusetts, c.1857. It attracted 
considenble attention at thc Pnris Exhibition in 1876 and subsequently scraping muchines were 
widely employed througho~rt Europe. It was pnrticulnrly useful for ~l~achining hardwoods and for 
preparing high quality surfnces for vnrnishil~g at a time when the finish of ordinary macllined 
work rvas still not very good compared lo hand work. .4n improved version of this machine was 
produced by the company in the latc 1870s. 'The sand pi~pering machine, another American 
invention, manulhctured in this country under licence From 1~42," had a similar function. 

Equally useful were the inlprovernents brought nbout in the specialist machines employed for 
joinlir~g: mortising, tenoning, dove-[ailing ant1 milring. The first two are such basic and repetitive 
activities in woodwork that they were oatural early titrgels For rnechanisntion, and the tcchnology 
ror both was fairly well estnblished by the 1860s. The original practice in Britain had been 10 use 
circular SiIvS Tor tenoning, but increasingly the American pmcrice of using rotary cutters w ~ s  
adoptcd during the sccond I~alf of the century. 

Hand-operated mortisers became available in Britnin during the 1850s and since then they 
had renlained part of the gencral stock of many leading manufacturers, with F.W. Reynolds 
& Cu.. Londori,  hecoming ihe  principal specia l is t  from the  lntc 1870s  onwarrls.  Ry 
the ISSOs the mortiser was one of  the most widely adopted machine tools in builders' workshops 
and the object o f  continuous technical i rnprover l~er~t  i r t  n c o r ~ ~ p e t i t i v e  mnrket.  Neither 
of the two major illnovations of the period in power mol-rising. the hullow chisel. ~ntrod~rccd 
c. 1862, find the  cu t t i ng  chain  ( 1875)  proved c e m n ~ c r c i a l l y  viable  i n  Bri ta in  before 
the end of the  century.  T h e  latter (Fig  10)  became popular al'ler 1900 because o f  i ts 
rapid artd nccurate action. It was reputed to have the capacity, under normal circurnsrances, 
to prepare between 40 and 50 four-panel doors per hour, each having 10 mortices. The 
hr~llow chisel harl to wait for the development of  better quality tool steels befoic it was wirlely 
adopted. 

Arntlrjg the marly arrangements for the saving of labour thmugh the intrdluction of mnchinery 
in woodwork few plrsentcd as many difficulties as dovc-tailing. This explains ihe excitement 
caused at Ilte 1867 and 1873 International Exhibitions by the ingenious machine developed by 
S.T. Arnmstrong of New Yurk (Fig 3). The Armstror~g Dovctailer was subsequently produced 
under licence by rnanufacturen in France, Germany nnd Britain, including Messrs. Robinson & 
Son Limilcd, ~ o c h d i l l e . ~ '  Another American dove-tbilinp machine was manufactured under 
licence by Messrs. Greenwood & Battep, heds,  during the 1860s.~' These macl~incs opened up 
many new possibilities in the held and stirnulared furttter expcri~nent by local manufaciurers. 

Le55 curnplicilled than dove-tailing, but very handy for everydq joinery t a ~ k s  such as n~irring 
sash bars, tnouldings, etc., wau the trimmer or mitre-cutter. Powis, James B Co. already had such ;I 

hand-operated device on the market in 1862 (Fig 11). A similar tool, known as "St~ute'f Mitring 
Mitchinc", ar~d manufactured by Messrq. A. Rnnsorne Rt Co. during the eurly 1870s, became the 
subjec~ uT a dispute between the latter company nnd a Gemian manuk~cturer. Messr,s. Zimmermun 
or  Chemnitz, w11o later ikdrnilted ttaving copied it.54 

Atlcrnpts to develop power operatd processes fur mitiing (lo no1 appear to have met with much 
success: hand-operated mac1litl~s 1,ernained the nom]. These were widely enlployed by the 1880s 
despite be~ng, as T l r ~  Bui1rlt.1- pointed out in a review of woodworkil~g machinery in EM 1, hardly an 
improvement on traliiional hand techniqrles.." An interesting new devetopment came in 1904 with the 
Introduction of u l  "American sash trinlmer" by J.B. Stone & Co., Finsbury, London. (Fig 12). It wils 
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Fig 12: Ncw American Sash Trimmer 1904. from 111u~1raled Cmpenlrr aizd Bu~ldei, 25 M a h  1W. 

.designed csqxciillly for moulding all kinds of hncy sashes, n ta9k which it appmnlly could execute in 
one quaaer of the time it would t&e kt. rnrna~tercrfisftsman.~~ 
h the U.S.A. and Fmnce rnanufactui~i-s put much effort into dcveluping the potential of the 

rnechmical lathe Tur ornamental work (Fig 13). In Britain, perhaps understandably in view ol'the 
earfy successes achieved by Pntt and Jordnn during the 1840s and I X50s, the emphasis fell on 
the woodcarving machine bascd on the router. Initiillly little progress waq made. Although some 
of the emly wood cawing companies seem to hnve continued in operation" I~andwol,k was still 
the norm for this class of woodwork by the 1870s, causing engineers like John Richards to 
question tlle efficacy of the whole prcess.58 

However, the router, which acted like a diill, did have unique advantaga over other kinds ol. 
cutting device. Problems with vibration limited its application to lighter work, bul in cutting 
recesses inro the face of Rat boards and for c a p y i ~ ~ g  intricore three-dimensional carved objects, it 
had no equal. This slow was enough to ensure its survival in an age which hvoured intricate 
ornamentation. and there were severill attempts in Britain and the U.S.A. to improve upon the 
technology, mosily stilI following the pattern origil~ally established by James Watt with his 
"Eidogrtlph" and "Diminishing Machine" of 1809 and 1811 respectively.sP An improved version 
of Jordan's original machine was marketer1 by Messrs. I. & H. Gwynne, Engineers, I~Iammersmith, 
in 1870, and Jordan himself i s  said 10 have brought out a small machine worked by a hand wheel 
aimed at the amateur carver at about this time.w 

An important advance in the field came towards the end of the 1880s in  Lhc U.S.A. with the so- 
called "Moorc Carving Machine". This machine, which had its counterhalanced cutters operating 
from the side rather than above, giving considerable advantages in terms of compactness and ease 

Fig 13: Copying latlle for cutring flutings. F. Arbrey and Co. h i s .  fmm M. Powis Rale. W o d w r R i n ~  !Clocl~kely (IBX(1) 

of operation, was introduced into this country c.1890. It was exknsiveiy employed hy companies 
like the Universal Woodcarving Machine Company. '' 

The British industry received a further boost soon after with the importation of two novel 
techniques. When the Iirst of these, the "Goehring" process {so-called after its inventor Dr C h i  
Goehnng of Allegheny, Pennsylvania), made iLs debut a1 the Building Exhibition, London, 1892. 
it "vividly excited the curiosity, and held the attention of numerous visitors to the show". 
Apparently it got an equally enthusiastic response a1 the Chicago Inten~ational Exhibition of 
1893." 2 this process mouldings were cut out of the solid wood in a variety of patterns by Dr 
Gochrinp's geometrical wood moulding (copying) machinery. lt was considered pitrticula~ly 
suitable for the decorative treatment of ceilings, wall lining, wainscoting, partitioning, etc., and 
could producc panels of up to 84 x 24 inches in either hard or  soft wood (Fig 14). The sole 
manuFdcturing rights for "Goehring" were bought by Messrs. Bennett & Sons, Manchestcr, 

J. M. BENNETT & SONS, 
TIWEER XERCEIANTY.  ARDTVICK, hIANCHESTER. 

mw IlhXY.9 OP 

~ & a b m d ~ ~ ~ ~ ~ -  (Pmnol~ncsd Coanng > 

Geometrical 

(Nor Pns~=an .a k h r m n ) .  

Fig 14: Advc4sernem for Goellring Decornlion, J.M, Bennett and Svr~s, 1893, frurr~ Illarstrrrred Uurpt.nlt.r und Builder 
10 &l;lrch 1893. 
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owners of orie of the largest saw and pl;~ninp mills in the country. They hided il as "one of the 
greatest mechnoical triumphs of the day", and claimed [hilt the work col~ld he done at one-tenth 
nI the cost (of manual 

The seconrl new decoralive wr.aodworking prncess c:lme lo England from France towarcis the 
end of the century. I t  wns invented by M.A. Goi~ttari of Paris and rliffcre(1 Fr~ndnmentalIy from ~ b z  
nbuve mentioned -'Gnehrinp" and earlier processes in that i t  rellerl on lmt anrl pressure to 
decorilte the woodwork. Red hot cast-iton moulrls were userl to char thc required pattern onto the 
woodwork in n specially desiened press. I1 could ploduce dc~ igns  either in high or law reliei in 
imitation or cal-vcd moufdings, brackels, cornices, caryatids, erc., as +vcll as  do flal, open ur Fret 
work such as foliage and a i -~bcsques . "~  I[ seems likely thnt Che "patent prehsing machinery" 
e~npluyed by Ilie Cameo Woodrvorking company of Leicester and Londnn For procluci~lg their 
exhibits at the Furniture Trades E ~ h l b ~ t i o n  in London in  I897 were o f  this kind." How 
widespread the use of  the Guattnri technique becamc in this country is not known, but the process 
rvas ilpl~arently v e v  pupu[nr on the Conttnent, 

Tile tinol slage in [he evtjlution of ~nechaniscd woodcai-ving was reached early in the twentieth 
centilry rvith tllu introduclion of  semi-automatic aatl automalic carvers. 'l.lle labour saving potential 
OF this lgpe of machinery was enormous. Of the "Marhut Rapid hloulding Cai.ver", exhibited by A. 
Ransome Co. at the 1900 Paris Exhibition, for example, it w:~s clain~ed that a single operdtor ccluld 

do the work uF 2,000 skilled carvers. It had a nh~sel acuon md produced h~ghly hushed umdmentdl 
mould~ngs u p  to 8 tnches w~de ,  out nt m y  k~n t l  of wood '"n "automatic carving niach~ne" 
illustrated i n  III~l,rtrufed Carpentel. d Bu~ldcr  thrce years latcr (Pig 15) worked on Jordan's 
prlnctple and could compIctc eight caned wmrien figures 24 u 5 inches within dn hour and three 
quarter< completely ~ n s u ~ c r v ~ ~ e d . " ~  

To contemporaries the arrival of rhe lully automdted waodwork~ng machine must hdve made 
thaw goals tdentd~ed by Stalrmd Ransome for the woodworki~lg etlginecr (noted above) qeem 
well wi th~n r e a h .  This waa, however, nor the case, and even tn t924 Ransome hlrnseli' wits 

forced to a d ~ n ~ t  that rnlsqlorl wa5 s ~ i l l  undccomplished. What seems beyond questlon rq that 
enormous ddvmcez, had been rnntde in alrnost every aEpecl of rvotldworkrng technology in the 
half century thnt had elapsed crnce the two great Landon C X ~ ~ ~ I ~ I O I I F  first ~ o u ~ d  puhl~c interest 
the rndtter. 

It was not only tecbolcal ambition that had nlotivated this drivc towards mcchan~qat~on. Greal 
cornmerc~al ant1 social forces also were at work. One of these contr~but~ng Piclur5 was rlelined by 
J .  Whitfteld Harland In 1392. He wrote: 

"One ,?~errr,f~cror rhuf hua opet-$red in hrinfiing murhirie ruols inro rraore,fuvurir is the 
j b ~ - c i < ~ n  cun~petition wtrh rrflti\~e bbncu oj'tho~g C O Y ~ ~ ~ P S  whos(, t i m h ~ r  supply is not 
c.sha~tsred ati oril- onmn is, nnd wl~ence the frrlghr ofjinished joiraery is considtrubly 
less rhun rhur c~f t l t ~  I.DMRII tintbey irself, ~i~lriclr of r.oul-sct presupl?r>.yea rl~e fk-fi-eiglzi of 
n,aJrc st1 $... O~lrtorcign cnn~prtiro~-a, I,oth in rlmeriuu und Nortlleru Europe, have 
heen e u y r  to udupr nll labour-sovin,q crppliunces in urdrr to rxpun to 11s ot prices 
fhar we corrM nor rrp~~l.ouch ... Thejirc:~ tho1 our. coa~pctirors lrscd rnrrchincry nrriurrrlly 
f i~ - c t -d  us f m  L ~ , T P  it also to keep pace 0 1  rill with tht-rn, and itr in tror l~~uf~on and 
extcrrsio,~ l>ecnlrrc Renerul""Y. 

In  the thhhd and Iinal part of this paper I shall nrltlress this ant1 refatecl cluestions and explore the 
controversies which surrounded the apparently unstoppnblc march of machine technology as j l  

rnaniksted itsell in the wuudworking trades - bnth From the p i n 1  nf view of the craftsmen and 
t l~ose who iook it upon thcmsclves to champion the cause of the hmdworker. 

In preparing this pnper I benel'lued from financial assistance from Nervcastle University. The 
illustrations are reprodttced with kind prnrissicln from the following Newcastle libraries: l 'he  
Central Library, the Literary ant1 Philosophicnl Society and the Robinson Library, Newcavlle 
Universilv. 

I C O ~ ~ . ~ ~ ~ J O P I C ~ ~ ~ T I P  
Hcnt~e Louw, Deparment ol Arch~iecturc, The Un~versity,Ncwcastle upon Tyne, YE1 7RU. 
Unrted Kingdom' 
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