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It really is a masterpiece 
in British engineering, 
and shows what a true 
collaboration can achieve.
               Oliver Laverack 

Co-Founder J.Laverack (UK)

Challenge:Background: 
Global engineering company, 
Renishaw, has collaborated with 
J.Laverack Bicycles of Rutland, 
UK, on the development of a 
luxury bespoke bike. Together, 
the companies have developed 
bespoke titanium lugs and 
components which pair to 
corresponding carbon fibre 
parts to create a first-of-its-kind 
road bike, the J.Laverack Aston 
Martin .1R.

The aim was to make a 
visually ‘boltless’ bicycle from a 
combination of titanium lugs and 
carbon fibre tubes, where nearly 
every element can be tailored 
to the exact measurements of 
the rider, from made-to-measure 
handlebars to unique frame 
sizes.

J. Laverack reached out to 
Renishaw for expertise in 
additively manufacturing 
titanium lugs, brackets,        
fork dropouts, headtube, 
rear dropouts, seat tube lug       
and X-wing.

Creating “the world’s most beautiful bicycle” 
with additive manufacturing
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Case study

Global engineering company, Renishaw, has collaborated with J.Laverack Bicycles on the development of a luxury 
bespoke bike. Together, the companies have developed bespoke titanium lugs and components which pair to 
corresponding carbon fibre parts to create a first-of-its-kind road bike, the J.Laverack Aston Martin .1R. Described 
as the world’s most bespoke, most advanced and most meticulously engineered road bike, it features titanium 
components made on Renishaw’s RenAM 500Q metal additive manufacturing (AM) system.

J.Laverack is a UK-based designer and manufacturer of titanium bikes. Founded from a love of cycling, the team is passionate about how its bikes 
look, feel and perform.

“Our relationship with Aston Martin started when a member of the design team became a customer of ours,” said David Clow, Co-Founder of 
J.Laverack. “Because he used the bike to commute, it caught the eye of other Aston Martin team members and planted the seed for a collaboration 
between the two companies, and we set out to design a high-end, luxury bespoke bike together.”
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Case study

In a luxury bespoke bike, aesthetics are highly important. The aim was to make a visually ‘boltless’ bicycle from 
a combination of titanium lugs and carbon fibre tubes, where nearly every element can be tailored to the exact 
measurements of the rider, from made-to-measure handlebars to unique frame sizes. This defies traditional bike 
design, allowing for components to be adjusted for different rider shapes, sizes and physical attributes.

“We started this project from a blank sheet of paper,” said Oliver Laverack, Co-Founder of J.Laverack. “We wanted to totally rethink bike design to 
make the most bespoke, beautiful and technologically advanced bike possible. It would be made to measure — to the millimetre — as a series of 
perfect one-offs.” 

“During the development of the bike, we realised that 3D printing would enable us to make high-performance, geometrically optimised one-off 
parts,” continued Laverack. “AM requires no tooling and is perfectly suited to low volume, customised applications. However, AM is a relatively new 
technology and we had limited experience with it. We were looking for a development partner that we could have a strong relationship with, who 
could support and guide us with designing and manufacturing the AM components throughout the project.”

Case study

Bicycle part build in Renishaw’s QuantAM build preparation 
software
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Case study

J.Laverack reached out to Renishaw for support 
in manufacturing the titanium lugs, brackets, fork 
dropouts, headtube, rear dropouts, seat tube lug and 
X-wing. Renishaw is a UK-based manufacturer of metal 
additive manufacturing systems, which are assembled 
at its Miskin facility in South Wales.

“Working with Renishaw on the additive manufacturing was a no 
brainer,” emphasised Clow. “Not only is it a world-renowned British 
engineering company, we were impressed by its work on the British 
Cycling Olympic track bikes.”

“We assessed the best way to lay out the individual parts on the build 
plate, determined the best angle to orientate them and designed 
a support strategy,” said Joe McMurtry, Mechanical Engineer at 
Renishaw. 

“Because every AM part is different, so too is the approach, and we had 
to adapt accordingly to achieve the highest quality components.”

J.Laverack Aston Martin .1R 
with 3D-printed component

“When making the top head tube, we decided to build the part on the 
plate without supports, adding extra stock to be machined off later to 
ensure there was no possibility for error when removing the part from 
the build plate,” continued McMurtry.

Renishaw engineers built the parts at an angle which eliminated 
overhangs and allowed them to create a geometry that didn’t require 
internal supports. 

Metal additive manufacturing provided the design freedom needed to 
make complex geometries that would not have been possible using 
traditional subtractive methods, while enabling the lightweighting of 
components. This included internal lattice structures to reduce weight, 
an important factor with bike design and manufacture.

Once the design and support strategy was optimised, Renishaw began 
to print the components in aerospace-grade 6AI/4V titanium in 30 
micron layers, then heat treated and post-processed them so they can 
be sent for Finite Element Analysis (FEA). The parts are produced on 
Renishaw’s flagship RenAM 500Q system, which features an industry 
leading gas flow system, precision dynamic control and software for 
connected digital workflows.

Depowdering of parts printed on                 
Renishaw’s RenAM 500Q system
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Case studyCase study

“For performance, keeping the weight of the bike as low as possible 
is important. Using AM, as opposed to more traditional frame-building 
approaches, meant we could remove materials from certain areas of the 
frame where it is not needed, helping to reduce weight from the bike. 

As a result, the J.Laverack Aston Martin .1R starts from just 7.5 kg.”

David Clow, Co-Founder of J.Laverack
Case study 5J.

 L
av

er
ac

k 
B

ic
yc

le
s

R
es

ul
ts



Case study

The .1R is the world’s first ‘boltless’ bicycle, with no visible bolts, screws 
or attachments at the headset, seat clamp, calipers or bottle cage. 
Brake hoses are concealed within the handlebars which is a complex 
part that uses the same design and manufacturing technique applied 
to the front splitter of a Formula One car. Each bike takes over 1,000 
hours to create, including over 500 hours of CNC machine time. Every 
detail is meticulously engineered and designed to meet the specific 
needs of each individual.  

The titanium lugs have an exceptional strength-to-weight ratio due to 
the internal lattice structures, which enhance stiffness and torsional 
stability.

“This bespoke titanium and carbon bike is a great example of 
collaboration between British companies that are committed to 
innovation,” said Chay Allen, Customer Applications Manager at 
Renishaw. 

“I think we’ve made the most beautifully designed and engineered bike 
in the world,” said Oliver Laverack. “It is sleek, stiff, fast, and we have 
the ability to make them totally bespoke to the individual. It really is a 
masterpiece in British engineering, and shows what a true collaboration 
can achieve.

“We were impressed with Renishaw’s knowledge and support 
throughout the project,” continued Laverack. “The team was able to 
make recommendations and changes to ensure we ended up with 
the best possible parts. Now we’ve seen the power of what AM can 
achieve, we’d like plan to take the AM learnings and roll it out into our 
core product range.”

For further information on metal additive manufacturing, visit               
www.renishaw.com/am.
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+886 4 2460 3799 taiwan@renishaw.com

在在在在在.: X-xxxx-xxxx-xx-X

TVRTKA RENISHAW POTRUDILA SE KAKO BI SADRŽAJ OVOG DOKUMENTA BIO TOČAN NA DATUM OBJAVE, 
ALI NE TVRDI NITI JAMČI ZA ISTI.  TVRTKA RENISHAW NE SNOSI ODGOVORNOST I NE JAMČI ZA TOČNOST I 
POTPUNOST SADRŽAJA U OVOM DOKUMENTU. 

© 2024 Renishaw plc. Sva prava pridržana. 
Renishaw pridržava prava na izmjenu specifikacija bez prethodne obavijesti.
RENISHAW i simbol mjerne glave u logotipu RENISHAW registrirani su zaštitni znaci tvrtke Renishaw plc u 
Ujedinjenom Kraljevstvu i drugim državama. apply innovation i nazivi i opisi drugih proizvoda i tehnologija tvrtke 
Renishaw zaštitni su znaci tvrtke Renishaw plc ili njenih povezanih društava.
Svi ostali nazivi marki i proizvoda rabljeni u ovom dokumentu trgovački su nazivi, zaštitni znaci ili registrirani zaštitni 
znaci svojih vlasnika.

+386 1 527 2100 mail@rls.si

Kataloški br.: X-xxxx-xxxx-xx-X

PŘESTOŽE BYLO PŘI VYDÁNÍ TOHOTO DOKUMENTU VYNALOŽENO ZNAČNÉ ÚSILÍ K OVĚŘENÍ JEHO 
PŘESNOSTI, VEŠKERÉ ZÁRUKY, PODMÍNKY, PROHLÁŠENÍ A ODPOVĚDNOST, VYPLÝVAJÍCÍ Z JAKÉHOKOLI 
DŮVODU, JSOU VYLOUČENY V ROZSAHU PŘÍPUSTNÉM ZE ZÁKONA. 

SPOLEČNOST RENISHAW SI VYHRAZUJE PRÁVO PROVÁDĚT ZMĚNY TOHOTO DOKUMENTU A ZAŘÍZENÍ A/
NEBO SOFTWARU A SPECIFIKACÍ ZDE UVEDENÝCH BEZ POVINNOSTI O TAKOVÝCH ZMĚNÁCH INFORMOVAT.

© 2024 Renishaw plc. Všechna práva vyhrazena. 
Společnost Renishaw si vyhrazuje právo na provádění změn technických parametrů bez předchozího upozornění.
RENISHAW a emblém sondy použitý v logu Renishaw jsou registrovanými ochrannými známkami společnosti 
Renishaw plc ve Spojeném království a v jiných zemích. apply innovation a názvy a jiná označení Renishaw 
produktů a technologií jsou ochrannými známkami společnosti Renishaw plc a jejích dceřiných společností. 
Všechny ostatní názvy značek a produktů použité v tomto dokumentu jsou obchodními názvy, ochrannými známkami 
nebo registrovanými ochrannými známkami příslušných vlastníků.

+420 548 216 553 czech@renishaw.com

Obj. číslo: X-xxxx-xxxx-xx-X

HOEWEL ER AANZIENLIJKE INSPANNINGEN ZIJN GEDAAN OM DE JUISTHEID VAN DIT DOCUMENT BIJ 
DE PUBLICATIE TE VERIFIËREN, WORDEN ALLE GARANTIES, VOORWAARDEN, VERKLARINGEN EN 
AANSPRAKELIJKHEID, DIE VOORTVLOEIEN UIT DE GARANTIE, UITGESLOTEN, VOOR ZOVER WETTELIJK 
TOEGESTAAN.

 RENISHAW BEHOUDT ZICH HET RECHT VOOR OM WIJZIGINGEN IN DIT DOCUMENT, DE APPARATUUR EN/OF 
DE SOFTWARE EN DE HIERIN BESCHREVEN SPECIFICATIES DOOR TE VOEREN, ZONDER DE VERPLICHTING 
OM EEN KENNISGEVING TE VERSTREKKEN VAN DERGELIJKE VERANDERINGEN.

© 2024 Renishaw plc. Alle rechten voorbehouden. 
Renishaw behoudt zich het recht voor de specificaties zonder kennisgeving te wijzigen.
RENISHAW en het tasterembleem gebruikt in het RENISHAW-logo zijn geregistreerde handelsmerken van 
Renishaw plc in het Verenigd Koninkrijk en andere landen. apply innovation en namen en vermeldingen van andere 
Renishaw producten en technologieën zijn handelsmerken van Renishaw plc of van zijn dochterondernemingen. 
Alle andere merknamen en productnamen die in dit document worden gebruikt zijn handelsnamen, handelsmerken 
of geregistreerde handelsmerken van de respectievelijke eigenaren.

+31 76 543 11 00 benelux@renishaw.com

Artikelnr.: X-xxxx-xxxx-xx-X

BIEN QUE DES EFFORTS CONSIDÉRABLES AIENT ÉTÉ APPLIQUÉS AFIN DE VÉRIFIER L’EXACTITUDE 
DU PRÉSENT DOCUMENT AU MOMENT DE SA PUBLICATION, TOUTES LES GARANTIES, CONDITIONS, 
DÉCLARATIONS ET RESPONSABILITÉS POUVANT SURVENIR DE QUELQUE MANIÈRE QUE CE SOIT SONT 
EXCLUES DANS LA MESURE AUTORISÉE PAR LA LOI. 

RENISHAW SE RÉSERVE LE DROIT D’APPORTER DES MODIFICATIONS AU PRÉSENT DOCUMENT AINSI QU’AU 
MATÉRIEL ET/OU AU(X) LOGICIEL(S) ET À LA SPÉCIFICATION TECHNIQUE DÉCRITE AUX PRÉSENTES SANS 
AUCUNE OBLIGATION DE DONNER UN PRÉAVIS POUR LESDITES MODIFICATIONS.

© 2024 Renishaw plc. Tous droits réservés. 
Renishaw se réserve le droit de modifier toutes caractéristiques techniques avertissement préalable.
RENISHAW et l’emblème de palpeur utilisé dans le logo RENISHAW sont des marques déposées de Renishaw plc 
au Royaume Uni et dans d’autres pays. apply innovation ainsi que les noms et désignations d’autres produits et 
technologies Renishaw sont des marques déposées de Renishaw plc ou de ses filiales. 
Tous les noms de marques et noms de produits utilisés dans ce document sont des marques de commerce, 
marques de fabrique ou marques déposées de leurs propriétaires respectifs.

+33 1 64 61 84 84 france@renishaw.com

Réf.: X-xxxx-xxxx-xx-X

ZWAR HABEN WIR UNS NACH KRÄFTEN BEMÜHT, FÜR DIE RICHTIGKEIT DIESES DOKUMENTS BEI 
VERÖFFENTLICHUNG ZU SORGEN, SÄMTLICHE GEWÄHRLEISTUNGEN, ZUSICHERUNGEN, ERKLÄRUNGEN 
UND HAFTUNG WERDEN JEDOCH UNGEACHTET IHRER ENTSTEHUNG IM GESETZLICH ZULÄSSIGEN UMFANG 
AUSGESCHLOSSEN. 

RENISHAW BEHÄLT SICH DAS RECHT VOR, ÄNDERUNGEN AN DIESEM DOKUMENT UND AN DER 
HIERIN BESCHRIEBENEN AUSRÜSTUNG UND/ODER SOFTWARE UND AN DEN HIERIN BESCHRIEBENEN 
SPEZIFIKATIONEN VORZUNEHMEN, OHNE DERARTIGE ÄNDERUNGEN IM VORAUS ANKÜNDIGEN ZU MÜSSEN.

© 2024 Renishaw plc. Alle Rechte vorbehalten. 
Renishaw behält sich das Recht vor, technische Änderungen ohne Vorankündigung vorzunehmen.
RENISHAW und das Messtaster-Symbol, wie sie im RENISHAW-Logo verwendet werden, sind eingetragene 
Marken von Renishaw plc im Vereinigten Königreich und anderen Ländern. apply innovation sowie Namen und 
Produktbezeichnungen von anderen Renishaw Produkten sind Schutzmarken von Renishaw plc und deren 
Niederlassungen. 
Alle anderen Handelsnamen und Produktnamen, die in diesem Dokument verwendet werden, sind Handelsnamen, 
Schutzmarken, oder registrierte Schutzmarken, bzw. eingetragene Marken ihrer jeweiligen Eigentümer.

+49 7127 9810 germany@renishaw.com
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A DOKUMENTUM KIADÁSAKOR KOMOLY ODAFIGYELÉSSEL ELLENŐRIZTÉK ANNAK PONTOSSÁGÁT, 
MINDAZONÁLTAL A KÖRÜLMÉNYEKTŐL FÜGGETLENÜL MINDEN SZAVATOSSÁG, FELTÉTEL, NYILATKOZAT ÉS 
FELELŐSSÉG A TÖRVÉNY ÁLTAL ENGEDÉLYEZETT MÉRTÉKBEN KIZÁRÁSRA KERÜL.

©2024 Renishaw plc. Minden jog fenntartva. 
A Renishaw fenntartja a jogot arra, hogy a paramétereket előzetes értesítési kötelezettség nélkül megváltoztassa.
A RENISHAW és a RENISHAW logoban szereplő tapintó szimbólum a Renishaw plc bejegyzett védjegye az 
Egyesült Királyságban és más országokban. Az ’apply innovation’ elnevezés és a Renishaw innovatív termékei, 
nevei és jelölései, valamint technológiái a Renishaw plc, vagy képviseleteinek bejegyzett védjegyei. 
A dokumentumban szereplő más márka- és termék elnevezések, védjegyek és bejegyzett védjegyek, a 
márkanévhez tartozó cég tulajdonát képezik.

+36 23 502 183 hungary@renishaw.com
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SEBBENE SIANO STATI COMPIUTI SFORZI NOTEVOLI PER VERIFICARE L‘ACCURATEZZA DEL PRESENTE 
DOCUMENTO AL MOMENTO DELLA PUBBLICAZIONE, TUTTE LE GARANZIE, LE CONDIZIONI, LE DESCRIZIONI E 
LE RESPONSABILITÀ, COMUNQUE DERIVANTI, SONO ESCLUSE NELLA MISURA CONSENTITA DALLA LEGGE. 

RENISHAW SI RISERVA IL DIRITTO DI APPORTARE MODIFICHE AL DOCUMENTO, ALLE APPARECCHIATURE E/O 
AL SOFTWARE E ALLE SPECIFICHE QUI RIPORTATE SENZA INCORRERE IN ALCUN OBBLIGO DI NOTIFICA.

© 2024 Renishaw plc. Tutti i diritti riservati. 
Renishaw si riserva il diritto di apportare modifiche alle specifiche senza preavviso.
RENISHAW e il simbolo della sonda utilizzato nel logo RENISHAW sono marchi registrati di Renishaw plc nel 
Regno Unito e in altri paesi. apply innovation, nomi e definizioni di altri prodotti e tecnologie Renishaw sono marchi 
registrati di Renishaw plc o delle sue filiali.
Tutti gli altri nomi dei marchi e dei prodotti utilizzati in questo documento sono marchi commerciali o marchi registrati 
dei rispettivi proprietari.
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MIMO ŻE DOŁOŻONO WSZELKICH STARAŃ, ABY ZWERYFIKOWAĆ DOKŁADNOŚĆ NINIEJSZEGO DOKUMENTU 
W CHWILI JEGO PUBLIKACJI, W MAKSYMALNYM ZAKRESIE DOZWOLONYM PRZEZ PRZEPISY PRAWA 
WYŁĄCZA SIĘ WSZELKIE WYNIKAJĄCE Z NIEGO GWARANCJE, WARUNKI, OBIETNICE I ODPOWIEDZIALNOŚĆ 
PRAWNĄ. 

FIRMA RENISHAW ZASTRZEGA PRAWO DO WPROWADZANIA ZMIAN W NINIEJSZYM DOKUMENCIE ORAZ 
W OPISANYCH W NIM URZĄDZENIACH, OPROGRAMOWANIU I DANYCH TECHNICZNYCH BEZ OBOWIĄZKU 
POWIADOMIENIA O TAKICH ZMIANACH.

© 2024 Renishaw plc. Wszelkie prawa zastrzeżone. 
Firma Renishaw rezerwuje prawo do zmian danych technicznych bez powiadomienia.
RENISHAW oraz symbol sondy wykorzystany w logo firmy Renishaw są zastrzeżonymi znakami towarowymi firmy 
Renishaw plc w Wielkiej Brytanii i innych krajach. apply innovation oraz inne nazwy i oznaczenia produktów i 
technologii Renishaw są znakami towarowymi firmy Renishaw plc oraz jej filii. 
Wszelkie inne nazwy marek oraz nazwy produktów użyte w niniejszym dokumencie są nazwami towarowymi, 
znakami towarowymi lub zastrzeżonymi znakami towarowymi należącymi do ich właścicieli.
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MÅNGA ÅTGÄRDER HAR VIDTAGITS FÖR ATT VERIFIERA INFORMATIONEN I DETTA DOKUMENT VID 
PUBLICERINGEN, MEN ALLA LAGSTADGADE GARANTIER OCH VILLKOR OCH ANSVAR, OAVSETT HUR DE 
UPPSTÅR, EXKLUDERAS I DEN UTSTRÄCKNING SOM LAGEN TILLÅTER. 

RENISHAW FÖRBEHÅLLER SIG RÄTTEN ATT ÄNDRA DETTA DOKUMENT OCH UTRUSTNINGEN, OCH/ELLER 
PROGRAMVARAN OCH DE SPECIFIKATIONER SOM BESKRIVS HÄR UTAN SKYLDIGHET ATT MEDDELA SÅDANA 
ÄNDRINGAR.

© 2024 Renishaw plc. Med ensamrätt. 
Renishaw förbehåller sig rätten att ändra specifikationerna utan föregående meddelande.
RENISHAW och probsymbolen är inregistrerade varumärken som tillhör Renishaw plc i Storbritannien och andra 
länder. apply innovation och andra namn och benämningar av andra Renishaw produkter och teknologier är 
varumärken tillhörande Renishaw plc eller tillhörande respektive dotterbolag. Alla märkes- och produktnamn som 
används i detta dokument är varunamn, varumärken eller registrerade varumärken som tillhör respektive ägare.
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WHILE CONSIDERABLE EFFORT WAS MADE TO VERIFY THE ACCURACY OF THIS DOCUMENT AT PUBLICATION, 
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