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Safe, robust, and efficient. The glass industry is demanding. Drive and transport
solutions not only need to reliably master operating processes, they also need to be
highly resistant to harsh conditions and incredibly efficient. Inverted tooth chains cover
all these requirements. They offer precise running characteristics, guarantee a long
service life, and enable layouts optimized for specific applications with the utmost ef-

ficiency. And they have no qualms when it comes to high temperatures.

Z&, g S8, WETWEKTE. RFEaERGZRNMUEEA S EER
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Expertise | Inverted tooth chains for the glass industry

Experience for the glass industry IgIE\I 216
Automation solutions with inverted tooth chains

from Renold ensure cost—effectivegroduction
RenoldiA 2 5% B sh iR 75 REAIR AR &= &

Tailor-made for your application: drive and transport
solutions with inverted tooth chains Content BH3E
AEH R R E ST SRR AR R

The diverse tasks and working conditions in the glass industry
require solutions that are just as varied. Based on a comprehensive . .
product program and specific configurations, we have geared our 04 Industries - markets - requirements 1Tl - 3% - &K
spectrum of services toward our users to consistently offer solutions 06 Development of glass production w4 =r%R

that are specifically tailored to their applications.
ERBITIFRNESMIEFGERSHSENRASR. ETSENTRIUTIMAKEE, &M%

ITHIRR SR L AN FRERR T REFFIES NN AERF . 08
With unparalleled product quality and expert service. Automation

solutions with inverted tooth chains from Renold help you to

Industrial production process Tul4 =2

significantly increase the service life of your systems, minimize 10 Tasks of inverted tooth chains &5
downtimes, and ensure cost-effective production in the long term. Our ) ) i
inverted tooth chains master these goals — every day, around the 12 Drive and transport solutions SEzpfizififfRss
world. 12 Hollow glass industry shzsggigi

TSR RRERIEUMBS. Renold i BANLMRT RERAKEMARGNIERZS, B : N

EAL, IR AL . B ER SRR Elr X, B &b, i 14 Sheet glass industry sz

15 Specialty glass industry ##hzsse

> 'Leﬁﬁcﬁggglo 7&’Lgea%‘der for inverted tooth chain applications 16 Polished inverted tooth chain technology st s ssA
> n/paraﬁe ed variety - the right inverted tooth chain
faor every application . 18 Quality guidelines m£&S
RERILM SIS PR A R EMN ST
> géggﬁjgggears of experience, active worldwide 18 Joint kinematics and elongation behavior s&3¥5iEan2 ffEK 1T
20 System advantages and Examples &gt #H3E 4
Together with our customers, we have developed a broad 24 Variety and tooth chain layout St S
product portfolio that is precisely tailored to meet the needs
of the industry. The result? Products, systems, and solutions 26 Innovation and service ##&#pR%

that are bestin class in all respects and exactly fit your
purpose. Talk to one of our industry experts available

throughout the world.
RNELSEA—RF L H I~ RAARERIL T~ RUBRTLER. SRRRESHE
ARFN~R, REARASERBTROEN. SRNSERNITLERTE.




Inverted tooth chains for the glass industry | Industries - markets - requirements

Quintessential clarity #2854 50/ E

The very essence of clear-cut. Bottles, windshields, aquariums - without glass, we'd see far
less, whether from the inside or out. This is only one facet of this fascinating material that

enriches our lives in so many areas that we often take it for granted
BB, T, HXIKE, KIRE——RBEE, FTRAATSN RN TUERME L. XHBHH

B—AHEFEETRINMNEFPREZ ILUAEHG.




Glafs - a natural
KIS - BAR—ERS

The industry sectors: production and finishing as diverse
as the products themselves
TAvERS - MR SRR — S

The glass industry has become highly diversified. Specialized production
processed have developed, with the emergence of completely new work
processes. We have been instrumental in shaping these developments and
can provide the right solutions for nearly all drive and transport tasks in the
individual sectors with inverted tooth chains. All solutions were created
with practical situations in mind, in close cooperation with end-users.

FIBTIERABESHL. TlE=MITHLREASHOTIERE. RI—EEBNBEXLELR
AR LUR G ERRR LT A A RERRART RAEMESHOEHERRES . IRNAERRSRERE
SERRIER, BYIAIELRAR.

Hollow glass ind

S 3

Glass containers, glass packaging
for beverages, food, cosmetics,

pharmaceuticals, gastronomy
TR B LR, BT, ERRRES
BRHEGLE

TR

Sheet glass industry

Vehicles, sheet glass for the
construction industry, interiors
R, B MR

Solar industry, medical technology,
optics, illumination, precision
mechanics, glass for electronic
devices, fiber optics

RBREE L, BEFFROR, b5, BREA. FEMNEE.
W TR, FHNT

Industries - markets - requirements | Inverted tooth chains for the glass industry

part of all

The markets: glass products are an integral part of our daily
lives
Wi FEHRIERNEEEF - TERS

Glass is a highly versatile and malleable material. It also offers unique
characteristics which make it indispensable in numerous products. Today,
glass not only plays an important role as an object of everyday use but can
be increasingly found in new areas - in research, science, and numerous
cutting-edge industries.

WEE—MSERAOMATENME . ETRE TN RERRARS TR~ 5.
%g;;;ﬁ%iiﬁﬁﬁE@Xﬂ%?ﬁi@%i%ﬁ’\)ﬁiﬁ. BB BT A ZE SR 25 7 g o R IR

5%
sz, W,

Food and beverage packaging asmuuag

Household, gastronomy, furnishings xm=, =1, %=

Motor vehicles, electrical devices na%m, arigs
Windows, facades, construction industry &s, im, s
Optics, solar, research, science s, &g, s, M
Medicine, pharmaceuticals, cosmetics Ex. #i2. tixs
Chemical and general industrial applications #sm—gIwsm

L 2R 2R 2R 2% 2R 2% 4

Requirements for the efficient production of glass
products are constantly increasing gl s &t e E K RHiHEm
The glass industry needs to ward off a growing number of
competitors and confidently counteract efforts to replace
glass with other materials. These two main trends demand
future-proof solutions and maximum efforts in the areas of
innavation and efficiency.

Improved functionality maezis

Increased cost-effectiveness sesmissis

Absolute quality assurance #xmmEB®iE

Greater energy efficiency smsemss

Optimum machine safety sttnsze

Total cost of ownership sz

L 2R 2R 2R 2R 2 2

Cost-effectiveness throughout the entire lifecycle (TCO) of a
machine or system is the key decision-making factor. Drive
and transport solutions with inverted tooth chains ultimately
provide the best results due to their extremely low-wear and

reliable functioning.
RN EAMYR AN T00) WIBRRERRENXAREE. 5%
R B R E AR BRSNS RIF R,

TAEIRENFNE



Inverted tooth chains for the glass industry | Development of glass production

The fascination of glass - a retrospective

ISRV - BHASE

Unceasing radiance and charisma Fuggysesgsnis

We will never know how the discoverers of this unique material felt thousands of years ago as they first created this extraordi-
nary composition. Although the first glass-like objects are only distant relatives to the optical brilliance and radiance of modern
glass products, these inventors gave life to a new fascination. And, with that, a history of success: from its earliest beginnings
to its emergence as a skilled trade, up to contemporary industrial production, the manufacture of glass has developed into an

importantindustry.

HAVKETSME/LTFERAEDALIXMREFOME, NEEETXMEANRS . BRE—NMOEBHMRREXZ A ERRENRREBHROEFR, XLELARAEFRT T — MRS,
ERATHMNAFRES T - ERIHAE: ANRRFIEEIRA— M RENERS, MR TIE > REHEEE LRI EENITIL.

Glass is an ideal combination of beauty and function mmzEwWintitweras

Glass conveys Iightness and transpa FeNCY . it features a wide variety of shapes, delicate structures,
and brilliant colors. wmAEEILTAIER. easmemomk BRNSOREINEY
Glass is faSC|nat|ng and lends a special radiance to many contexts. 33824 A&k B RN A5 L2 T EHE

Glass has fascinated for millennia and continues to do so today
WHELER T JLTE M-S w2t

5

1500 B. C. : 500B. C.

L 23
e

Independent trade
with pressing and
melting in molds
ERRMRR RN R 5

Glass melting begins
‘in Egypt. First organized
- | production of glass

- WERMATFETIRE. ERE
e

Invention of the
blowpipe in Phoenicia
(first'glasses)

EHRESE— N EIARER (5B
— D IKIE)

Glassmaking reaches Venice
(Murano) and Germany.

HIBHIEARZLLR R
(FBhDE) FfEE.



Development of glass production | Inverted tooth chains for the glass industry 7

From its first hour J\E&—AN/\BFFFLES
Part of industrial production from its first hour: inverted
tooth chains as drives and conveyor elements for hot

glass transport
Tk & =a9ER 5 NE B — NG AT E e AR I RV IR T AN 4E TT R

T )

2000

Drive systems with
inverted tooth chains

in cleanroom conditions
(semiconductor industry)
and in vacuum coating
systems (solar collector
production)

UREN R G S U = R

(FFFT)
AR RIRA G (KPARESRHA
BRE)

Start of
industrial

production
Toll s =5

1955

Float glass production
becomes a general

standard
EEWIBE R A—
ANE A AR

INiE i AR
1927 /
Inverted tooth chain conveyors

1908 / are used to transport bottles in
1923 IS-machines

Beginning of inverted T A HLZEISHL 2R A TS T

eIy el Drives with inverted tooth

1886 1905 in Germany
PTEE chains enable hi her speeds
| | FEEE R A P

1930

First use of

an IS-machine

ERFIEERISHE
The first glass blowing machine Pilkington + Ford: continuous
from Ashley and Arzwell Owens + Bock invent the first fully rolled plate glass for automobiles
(approx. 100 bottles/h) automatic bottle blowing machine Pilkington + Ford: Ay 2 FEESALHIIKRIBIR

E— M FBERHIUIEE B Ashley Chisnsg: Bock = RLAT Rl
FnArzwell (#9100, /5B



Inverted tooth chains for the glass industry | Industrial production process

IWEHRE|EATS o
From the raw material to the individual product
The basic processes in glass production remain the same:

mix, melt, shape, anneal, cool.
WIREFRERRIER—HR CE S, BML, 2B, B, 94D,

Glass production: consistently throughout the millennia

i . i 1h WL AT ILTE
/\/@\/E’/Th@/@SS, Z—h@ h@af 15 on. S/O@@d, /’E’//Ob/// [g Sophisticatez products increasingly rely on certain “extras” and small, yet

, . critical details. However, the basic process stages in glass production
Ond OCCU/UC{J are Of th@ esserice. /Z— S ,Of@C/SG/g remain the same, whether in hollow glass, sheet glass, or the wide variety
of segments in the specialty glass industry. A specific mixture is melted,

these QUO//UE’S that make our inverted tooth transferred to an individual shape in various processes, and finally

undergoes finishing to create the final product. Our inverted tooth

ChU/nS /C/@U//g equ/pped to haﬁd/@ U// chains work as drives in forming machines and ensure safe transport of
products in all segments of the glass industry.
. SRR BAMKBEEN “WMEM , NATKBET. AW FEEHEALENRRIFTE, T
pro auc f/ Or processes. WRAREI, TRABNEEHEHOBS T LRI TR AMIEIL, BB BT
KREFERRE, REHTEROEREN~ R, FANEGREEDRBAIES, BREFRENHIBITULR

,mﬁﬁ, HEIRE, AIEMHIERMYNAR. IF SEHER,
ﬁﬁ:}ﬁ, WERAE R E R IR B L~
/;.Lfrzﬂ’]iﬂ.?\éé%o

Glass meltm& followed by individual process steps
BB, MERMESE
Initial processing in specific forming machines:

blow moldm% float, bendin drawmg pressing, casting
FERTMONSRE K. k. B, B
= Annealin g ty control, and coolmg
B, RELHT

L 2R 2

What is the composition of glass? HEE&HARMS? Example: hollow glass production process
SEf: hEIREEAE AR

Additives Glass consists exclusively of

Potassium carbonate #8# | natural and nature-identical | N

Feldspar &% anorganic substances and is !

Dolomite A=A |
fully recyclable.
IS B A AMFUNT A A T |

Lime &% AT B 522 TR =
The actual selection andpropor- = - =
Soda st tions of basic materials and ad-
g s e =

ditives determine its quality. The
main raw materials are quartz ‘ = =
sand (70%), sodium carbonate /N’
(13%), and lime (10%), as well as

feldspar, dolomite and potash.
Quartz sand is increasingly

replaced by recycled glass in

some areas.

SERRE AR E IR MR L HIRE
THRE. TERMHZRERD (70%)
BREREA (13%), FAR (10%) . KA. B
AFNRRERSR . 725 L GUg A R MR AR
EIBEREERTEL -

Material melting
P

Quartz sand A#F

E

\

N

L Nmw
Basic material composition M'X'”g process e A
ERHARIER RATIE



Industrial production process | Inverted tooth chains for the glass industry

Inverted tooth chains: ideal for hot materials
Wi iE: A RIRVIEEF(R

RE, AREHNTEEH
Safe, reliable driving and gentle transport

Whatever the tasks our inverted tooth chains take onin your
production processes, they guarantee trouble-free continu-
ous operation. All inverted tooth chains are temperature-re-
sistant up to 450°C and the drive chains operate at speeds up
to 50 m/s. Our drive chains feature smooth, precise operation

with minimal chain link impact and extremely low, even wear.
FEEE PR RSB AES, IR ESISESURE. AR EHERES0CE
BRI SEEETERRIASO m/s. RATEAESHETR, BIRIERE RIS YRR TR £ aE

.

1| Chain drive/take-out gear g&umzh/sh &ttt
2 | IS-machine conveyor st iz
3 | Cross conveyor/conveyor line st/ %

Annealing glass
RN

Material forming
R

The interlocking power transmission eliminates slippage.
Inverted tooth conveyor chains are among the lowest-wear
transport systems on the market. The Renold rolling pivot
joint minimizes elongation, which has a positive impact on the
service life of the chain. Optimized link plate forms provide

even larger sliding areas.

B RAR .

R ERMY LRTRIEERNENRS. Renol RIMEMEBMKER ML, HERNERES
PEAERURMBIN . ACEERYRIR B AR TR AL

Quality testing
RERR

Product cooling
FEEA)
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Automated glass production Bai{LIEEEE =
Drive and transport solutions in automatic glass

production must meet special requirements
B IS E VIR SN IS AR 7 R T S H R EK

Demanding working environments and materials
ERI TSGR R

>
>
>
>
>
>

Adeqﬁuate%/ assess temperature characteristics

inimize s dw;gfnctlon abrasion, and wear

BRI

Rehably control the cooling process

A S HISEIS AT RS

Eliminate comAphcatlons during “flame polishing”

NSRRI EERR A

Ac;foungf%%\é?{lous factors during hot-end coating
=12k frimiR R

Optlmlze problematic transport conditions through

Peoﬁc inverted tooth chain layout
SRR ST BRI P

%Iement energy-efficient solutions
SIBRBRSE

¥

Drive technology - hot products demand speed ggzhiR - bl REERRE
Hot liquid: when it comes to this medium, every second counts.
A firm grip, precise movement, repeatability, and speed are
essential. For our drives, rapid motion is no unusual feat, but
rather common practice - whenever it's needed, around the
clock.

Conveyor lines for products above 500°C 500°CIX £ /= &hifi% sk

For conveyor lines in the immediate vicinity of the forming
machine, two factors are essential. First, they need to easily
withstand the high temperatures of hot glass and, second,
they must support the cooling process. Renold inverted tooth
chains are specifically designed to meet these challenges.

RENMERNRE, BIERRLTTON. B BNFEREFEZIARBIEE HR BN
BAXFAHITIE, Renold GHHERITR % R B 5X Lehhik.



Function, quality, efficiency Iji&E,

T FEANRLEE S B U R

Reliable handling of a highly sensitive medium

The tasks required of drive and transport solutions in glass
processing are highly demanding. The machines operate under
extreme conditions and liquid glass is highly sensitive during
processing. To achieve consistent quality and avoid waste, nu-
merous factors must be taken into account - from the installa-
tion situation to temperature behavior.

ERENTFNENERRAS RERBER. NEERBRE TET, RSRBERIET R TRE
. AE-BNRE BERE LAEETSRE—AREHRBREHM.

= Ensuring consistent glass quality m&—sesmns

= Reducing reject rates manms

= Guaranteeing process reliability girsmemres

With our expertise and the individual configuration of inverted
tooth chains, we can find the right solution for every applica-
tion - whether your focus is on driving or transport. With
specific inverted tooth chain types, pitches, link plate forms,
materials, and optional extras.

AENEOELFRMMEHERE, HNTUAES NN A RBIERNRRS R
RERENHITHE. H SAEREL, F5RE. SRR, ATRL FEEMIfE.

Tasks of inverted tooth chains | Inverted tooth chains for the glass industry 1

RE, WME

)

Important questions from practical applications and

ourﬁgroduct specific answers

JASEBRRY B R AE 7 kB B 2 A [B] R B 2R

Elongation behavior %

The elongation behavior of an inverted tooth chain refers
to the operation-related elongation of the chain under
tensile stress. After a certain amount of elongation, the
chain ceases to run smoothly and must be replaced.

— MR KR I R R MR N ENTRK.
H—EHRKIE, SR B IS TR o2 R

Cooling »%#n
In glass production, especially during transport, properly
regulated cooling is important for the gradual stabilization

of hot products.
ERTEER, BHREEN. ERATANMANIRENE RN EE0MA.

Installation situation z#i&R
Every machine, system, and application requires an indi-
vidually configured solution that is ideal for the specific

installation situation, including spatial conditions.
SENE. RANLARE—MEEEARENR QESAR RN S MITERRSR.

Temperature behavior 845

In terms of temperature behavior, both the product
throughout the production process as well as the operat-
ing characteristics of the inverted tooth chain must be

taken into account.
BURRASITIS, L50E RN AR R R U R e T SRR X A A T

Choice of materials ##i#03E#E
The properties of the inverted tooth chain materials must

be optimized for the specific application conditions.
RSP RHO B 2 X LR R F S B TARAL

Variety it
A comprehensive range of individually configurable prod-
ucts, components, and optional extras is required to cater

to the wide variety of applications in the glass industry.
SHUMBRTRESS, FHATAREBEDARETL P&

(See the quality guidelines starting on page 18 for more on

these topics)
(REFHAETES LT REMMIELAMSTIHAEI)
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Inverted tooth chains for the glass industry | Drive and transport solutions for the hollow glass industry

o =S 3 R A Ak B

Conveyor chains in the hollow glass industry
Whether as an IS-machine conveyor or a cross conveyor
in front of the furnace - inverted tooth conveyor chains

offer ideal guiding characteristics
PRI IR ISHL R 3E IS B Al —— S i s iR IR S m

FF

Long service life, reliable transport &, wEmEiE

Rolling pivot joint with low sliding friction, link plates with FE-
optimized contours made of high-strength heat-treated steel
or stainless steel, laser-welded outer links, sprockets with
hardened involute toothing for smooth, impact-free mesh-

ing - there are plenty of reasons why inverted tooth conveyor
chains offer consistently precise and reliable operation. Factor
in the virtually unlimited options to tailor the inverted tooth
TR REIEHE TR, EEERFE M STRI BB SR AR ML TR AL, HOIRHESN

HETS, SEUIR AN & TR, oM RIS — BT R MR ST MR R S IR A — BRI A
RIEEEIT. JLFTCBRAOE R TR 2RI 4

Machine conveyor on IS-machines 1S-Hl2&#iEHl

chains to the specific requirements of equipment and overall
applications. Renold inverted tooth chains - the polished solu-
tion for glass.

AR ERENERAMBARA . Renold il - TIBMIERATT R,

=» Low-vibration, smooth operation
> Eﬁiﬁﬁmﬁzﬁ*i%uctions eeds
e P

> Low?elnﬁeétggiaipe forincreased efficiency

R BEAT M2 =3 .
= Minima {shdmg resistance

|
AEER M

Cross conveyor at the cooling furnace % 1PrERME

Machine conveyors take the hot bottles and transport them to the
ware transfer. Their features. stable standing surface, high resistance
to abrasion, minimal spacing at the machine bed, low sliding friction,
air permeability for conveyor cooling, minimal heat withdrawal by the
chain, heat resistance even during preheating, chemical resistance
against annealing agents.

ARSI AR R, MM REWRE, SR, YUK E&/\ERE, K8
FE KM SISEN, B, BMETETARTTAYE, SHRACAR LS .

Cross conveyors take over the previously stabilized glass containers and
transport them to the cooling furnace. Their features: a stable standing
surface, high abrasion resistance, minimal spacing at the cooling furnace,
low sliding friction for easy shifting, resistance against thermal stress
caused by radiant heat, and chemical resistance against annealing agents.

AR ANETRE (M BIB R BRI MALEMEDS L. HAF e RREREIANL, Sl B, %
ApRcNEEE, BSHEBIINBINER, AR5 MM, FxTRAFIB AL F M



Drive and transport solutions for the hollow glass industry | Inverted tooth chains for the glass industry 13

chZ= g Bl A IR B 5% |
Drive chains in the hollow glass industry
20% faster, durable, consistently accurate - the take-out

gear with inverted tooth chain drive is the superior solution
20%EE 1R, T, S48 — TR - HIAHREBNNESRENREBMNBRE R

Higher productivity, lower costs &E&%e%, EREA

Whether for shaping on a blowing machine or precisely coord-
inating the movements of a rotary table system - inverted
tooth drive chains are always the right choice when smooth
running and accuracy count. On IS-machines, our inverted
tooth drive chains in the take-out gear ensure power with
precision.

Tt RREHLE 2SN ARG EES— YFEFRETHHRERSHRERSREER
BOES. IS-HLES b, HANERIRENETESN B I T REN S A0SR

Reduced downtimes fs#ieiass
Improved dynamics wieazni
Increased temperature resistance st

Considerably longer service life compared to belt drives
IR AKE K ERES

L 2R 2R 2R 2

Using a Renold inverted tooth chain in a take-out gear helps
hollow glass manufacturers to reduce costs by increasing
productivity. The longer service life means less downtime
for maintenance and repair work on the IS-machine. With
optimum dynamics, the installation of an HPC type inverted
tooth chain from Renold can reduce the installation width

and weight of the drive components.

PN B U AORenold U T HE R BN P S BRI T BIT R £ P DR ISR AR AR . B KB EN B H0k
PRLEE TAEE S MBHLETE. RHEF, ZERenold HPCHTETT LIRS REWHBHMRTNER.
In the take-out gear, wear of the drive element must be reduced

to a minimum to ensure exact positioning in the long term.
Inverted tooth chains with a two-pin rolling pivot joint with
hardened axle and rolling pivots maintain smooth operation
and thus ensure repeatability of the swivel motion, even over ISHLSE HISN B e

a long period. Take-out gears for IS-machines

SNET, WA TR D BB R RIS T E (L. S SRR A R IR Inverted tooth chains achieve a
RISEITTRR, NTHRIER B M iEs 2, BEAHRK—RHENHRRE. significantly longer service life

The HPC type inverted tooth chain used in the take-out gear compared to toothed belts.
generates almost exclusively low-wear rolling friction and is WS RARLAKIE KT A% S

suitable for speeds up to 50 m/s.
HPCHTF P SN B 80 7= JL T IR BFE R AIE A A BI50 m / s39.1E .
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Inverted tooth chains for the glass industry | Drive and transport solutions for the sheet glass industry

AR R A B R

Applications in the sheet glass industry
High-precision drives with inverted tooth chains ensure
smooth processes in sheet glass production

= e A IR BN R UES /B

Roller drives in the furnace for bending and

annealing sheet glass %M FIRENHLFR K FARHKIBL

While inverted tooth chains are primarily required for transport
during hollow glass production, in the sheet glass industry,
they are mainly used for high-precision drives. The variable
construction of inverted tooth chains and custom configuration
of inverted tooth chain drives permit a wide range of applications.
SRMIERTIOARMESENTR SPARATL SRATANENES. SESNRETY
=» High temperature resistance, robust operation mwg. i
= Low-vibration, smooth operation &z, T

= Utmost precision and play-free reverse operation
BAMSIERES HR R I

A widespread field of application is the production of glass

panes and automotive glass. Biflex inverted tooth chains are
used to drive long roller tables, where raw glass components
are heated in a controlled manner for subsequent bending or

annealing.

Tz AT EREIBARERIBIE. Bifleodi§ R HER FSRIESNMIRIRIE, 70 HBIBLAE M AT
TREATE RN TR

B ARIR IR oA

PN

Driving long roller tables with Biflex BiflextT % F Sk IR &4 % 4818

During the annealing process for glass sheets in the roller hearth furnace,
uniform synchronous running is critical. Slip-free drive system with
Biflex inverted tooth chains. No backlash during reversing with two mo-
tors based on the master-slave principle.

R BIPEIERIER B IRIES, G—RSEITEREE, HBiflextiHaEhA MK
MEG. ETEMNEREN ERFEHHDRIAPT R A,

B HEIRIE & ABiflexii A4
Biflex inverted tooth chains in vacuum coating equipment

Roller drives with specially coated inverted tooth chains for use in
vacuum applications, both inside and outside the system (above:

inside, at left: outside).
RAEIRE SRR RIREN T S P T B AR, PERFSNRA R YE (L PIER, 228 SMED)



Drive and transport solutions for the specialty glass industry | Inverted tooth chains for the glass industry

FFImER 3 Tl ey v A

Applications in specialty glass industry
Extremely hot or sensitive, small or large?
Our inverted tooth chains have seen it all

IRIREEURE, NEK?
{15 TS S T L& KL — 1)

Drive and transport solutions for a wide variety of products
I NFERE R EH T ROBERTR

In addition to their attractive technical properties, the absolute flexibility
of individually manufactured inverted tooth chains makes them ideal for
nearly every application. Regardless of whether the product is large and
heavy or small, lightweight, and prone to tipping, our inverted tooth
chains are well-equipped for all situations, from transport to drive
applications. They can implement strong forces, torques, and high speeds
as reliably as unerring precision - for both fast and slow-moving
applications.

BT ARSI R AR BN, B3R EE WSS RO RANLFES— N ANREEE. Tit

FRIEABMERG/ A, BE SR RIMMEHESATRERERL AEMBIRMRA. it
WSRIEMA N, 5 BEAFELLNEE - SR TREMEEHBINEA .

= Suitable for vacuum applications
ﬁm?ﬁ%ﬁm
= Alsofor glass articles without a standing surface
EAT ok L AR
= For cr%stalglass and small glass products
Fok RIFIERN
= Forrobust and heavy glass products

AT RERTERES R

N ii&ﬁF‘qu‘J’ﬁ%HﬁK

Special version for small
glass products
Individually adapted inverted
tooth conveyor chains for a flask

production line.
BOIE R R S TR

EAIEEE
Medical glassware

A single Biflex inverted tooth
chain is used for the synchron-
ous rotation of all 32 forms in a
forming glass lathe for processing
glass vials.

B4 BiflexiA 4 F3 T 3R BB 2R AR 0 L3838/ MR
PRE RIS HEsE 32l M BIRAE.

R TAESER
Roller drive for vacuum coatings

Complete drive system suitable for
special requirements in vacuum

coating applications.
TEBEHRGES THHRERNASRENA
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Inverted tooth chains for the glass industry | Polished inverted tooth chain technology

EREAE—%
Inverted tooth chains are spot on
Toothed chains work fast, precise, and quiet -

best arguments for efficient automation
WEEITIRE, ¥Bih, 25 SVEIILHNRESH

Skill through and through. Professional equipment, talent and experience, a secure position
and a focus on the essentials. The perfect mix provides the basis for optimal results.

We've made sure all our pieces are strategically aligned for the glass industry.
SFRESF. TlEk&E. AANMZE. RENZESMMARPEEE. &HETEN
5, RARBRE~m. RNURREMZRSSHIBIT AR NI,

A multitude of strengths by design &it&1ams& & 245

The inverted tooth chain is a cohesive network of sturdy links.
It is made of numerous link plates and profile pins. The result:
a powerful and flexible chain drive that can be perfectly

adapted to the task at hand.

R R — AR RE ML .
CRATHAERERIENE. FRE: —MBXARFOEEMAED, TRBETUR TS HITHERIAZ.

Arguments for automation solutions with inverted tooth
chains from Renold Renoldt % B S L ARR 75 RIBIE

We have perfected our inverted tooth chain technology and
maintain the world’s largest delivery program.

RNBEEMERA, 5FLREETER LR Z0~R5EHE.

= Pivot joint with 2-pin system, laser-welded outer links,
unique rounded edges i BHEMHRGE, RAISHEIMET, WISHET A%
Continuous optimization and product variety st
Application-specific versions mmisammis

Inverted tooth chains and sprockets from a single source
SRR — RS '

Individual conﬁéuratmns based on modular concept

ﬂaﬁmﬁﬁmﬁ@a _ _ _
Wide range of materials, constructions, guide types,

Over 100 years of inverted tooth chain experience in every
detail #1005 FRYEHHEE LRGN ETS

Quality has a tradition. We have worked in close cooperation
with the glass industry for decades to consistently optimize

our products and systems. All this helps our customers to pitches
TR, G5, SRR, B8

L 2R 2R 2R 2R 2

meet rising demands for higher production speeds, a larger
PTM net yield, and longer service lives. Renold inverted tooth
chains not only fulfill today’s requirements, but are also a

future-oriented technology with unique advantages.
ERBREBNMARALG. SRTHEIHE, RIRSESREAE, XRBATERMER

Gt — S L. XAMTFHRNAYRRESE=REMEKERAFFHIZEKR. Renoldiif
HAEBHESSHER, FRBRENRRIAMFABHRARE.
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Continuous optimization of link plate forms stEMRARHIT R
Improvement through experience. Renold consistently trans-
lates practical knowledge into new product solutions. One ex-
ample is the enlarged contact surface for inverted tooth chains
with an extended pitch. Compared to multiguides, the problem
of vertical wear caused by abrasion on the teeth is reduced

across the entire chain width.
BEGE, BE—EH. Renold RERS LI ARG L AR/ QEARATTE. HIANSE IS0t dhay 3%
. SmultiquidestREL, D BAMERETE_E BB SRR BRI .

Special versions and optional extras #sMsfma % &

Each day is different from the next. With special link plates
and specific contact surfaces, the wide range of applications
for inverted tooth conveyor chains can be broadened even
further. Ceramic supports are one example for especially

gentle transport with minimal temperature loss.

HNW~RELTE, SXEER. MR EHENNREERIHRERMEEXETRUT R.
BRI ER— MR FE TR OETRE.

e
z% ’;“

S~

Ceramic elements at the hot end

Ground longitudinal profiles
ERIBIRE TR

TR RN EIME

Workpiece support for bulb
COmponents #TaEkmIt%ss

Precise table top version based on
tooth chain s £ =ETIR

Laser-welded outer links #sti@sshstts

Laser-welded inverted tooth chains have a smooth contact
surface on both sides and can be routed directly alongside the
dead plates in the IS-machine or the side rails. Minimum side
gaps ensure reliable transfer on the machine conveyor and to
the cross conveyor as well as easy sliding of the products into
the cooling furnace.

BB AEAEEIRRE, T AR BN E RSB, B AR RIEEREI
AR R A LRI RS ER.

= Connecting links with uniform plate width -z
=» No lateral movement of joint pivots iEmTaMim®

= Larger side surface prevents lateral wear sxmmmssmmms

(L
’-

TRILEG: link plate form with extended pitch
TRILEG: /75 26 A EE 48R
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Why are inverted tooth chains with rolling pivot joints
the right choice? Joft4kaniRanss i pE T HER EREIER
One of the main reasons that account for the superiority of
Renold inverted tooth chain solutions is the unique two-pin
rolling pivot joint. An axle pivot rolls against a rolling pivot. The
pivots are pressed into the link plates under tensile force,
preventing any further movement. Because the pins maintain
permanent contact, the layout of the inverted tooth chain has
no impact. Inverted tooth chains with rolling pivot joints there-
fore permit a variety of design options and can be tailored to
individual production processes and requirements. Because
the link plates are static in relation to the pins, any loss of
strength due to thermal strain is insignificant. With their low
friction coefficient, inverted tooth conveyor chains can also be
. o RenoldiftEBAS RIS MM EE— S RAGM—
operated without any lubrication. x—mmssnmmessssss. sstmmns
. ERIINMEAT, FRHEEAFIHELB., FTRREIETER, G50 E e
. Bk, TEERHHEEE ORI, FRBE M E AT ERB RS TS, ERTHHETRS
Bah BUARIENAERAESE. REAVEEAZARI, RBEGERE0E.
onversely, on the one-pinjoint the Nk plates slide onto an
oval pin as they mesh with the sprocket. This results in wear
on both the pin and the link plates. Because the holes punched
in the link plates are usually not cylindrical, the surface pres-
sure between the pin and link plates is increased, creating
additional wear.
1AR, S WX EIURRI — MR E AR e SHR S . XS REIE R,
EHEsEE DL FURE ST REALR, SRS B0 R E E M AT 3 R4S IR
One-pin joint: increased wear, lower strength,
lubrication required #s5x¥. #@mER, BERE, FEHE
The number of link plates is also critical. A greater number of
link plates on the pin reduces surface pressure and elongation.
This is why manufacturers of these chains usually prefer a
tighter construction. However, this can be detrimental to
effective belt cooling. Because inverted tooth chains in the
glass industry are subject to high thermal loads, the material
loses its strength. The service life can only be extended by
reducing the friction coefficient y, for example with lubricants
- highly problematic in glass production, since high tempera-
tures can resultin charring. Lubricants can also have a coun-
terproductive effect in combination with annealing agents.
Instead of reducing the friction coefficient, an increase occurs.
EREIRNR B REE. B2 M LSRG LA REENRRK. KRR 2L ERE)
EHEEEERE BENE. AT XFATAREER0. EAERBTLERER SN
S, NS B RFBE. REBTALERRN EKERAS S, PR —RIEE AR

HERE, EASRR SEEE. RAE S RAFHATNEESHRENMR, TREIRTEERR
R mAEE R,

e

=4

e ’l\ _ Sk
_ P gaaan
%nn mﬂ(’ wiim

Optimal joint kinematics &% $HiEanZ

RT

Two-pin rolling pivot joint EF#s AR EIRENREHE TS

With the 2-pin joint, only rolling friction occurs as the
chain meshes with the sprocket. Sliding friction is virtually
eliminated; less force is used and natural wear minimized.
The drives consume significantly less energy.

WEHK T HE I R AR ISR F B R E R (U= R . /L FRREMRIBsEE, mitfIAs)
HIERATIE, ARZARRGRBINEREER /. RERREINERHER.

SR EMERT RIS _
Interlocking connection: inverted tooth chain and sprocket

The correct meshing of chain and sprocket is a prerequisite for
trouble-free, continuous operation. All relevant dimensions
and profiles are optimally aligned to achieve slip-free move-
ment.
gﬁ%%ﬁFﬁ%é%%ﬁEﬁﬁﬁﬁ%ﬁﬁ%ﬁc%T;m%%ﬂﬁﬂ,mﬁmxﬁﬁﬂﬁﬁﬁ%
Whenever technically feasible, sprockets are manufactured ac-
cording to the specific needs of the customer. The design of the
toothing is adapted to the guide type of the selected inverted
tooth chain. Of course, all special versions are also available
with guide slots for various chain widths and can be prepared
for center and side guides. C45 steel sprockets with hardened
tooth flanks are used as a standard with proven resistance

to wear. For an even longer service life for cross conveyors
subject to extreme thermal loads, without compromising on

strength, we also use vacuum-hardened tool steel.

REFARY, HERBEONITHLE 0. FRMREAE0ET 3 SH R BEw AL,

LA AT RIS TR AP RN S [ RT3 S RO PR AL B S TRICASH R SAM B
BRAFNHER, BEVREMNER. RIERESEATAN, TEEFECRHIAGHENE
THERES, ABEFSMBIE.




Elongation @431 £

Due to sliding friction and increased wear of the joint, elong-
ation in 1-pin chains can be up to three times higher than in
2-pin systems. Renold 2-pin rolling pivot joint with hardened
axle and rolling pivots only creates rolling friction. Over time
wear also accurs at the contact line of the pins; however, this
wear is evenly distributed on both pins as well as the inner
and outer links. The meshing conditions remain constant over
the entire period of use. These characteristics are the basic
prerequisite for precise angle synchronization in applications
for the hollow glass industry.

As shown in the diagram, studies have demonstrated that the
ST ERLMESEMATRE, (U RDEE . BAMENERIES, WITERS F SR

1, BRERHMOHEMNHETMAIMED L, ARNMERIE, WERREERT—H. 1t
14 2 ch =S NT F opof Af £ E (E) 20 P O B AR TR A4
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with rolling pivot joints instead of single pin joints. Single pins
generate constant sliding friction which accelerates wear.
Renold rolling pivot joints only generate rolling friction. For

an RT type inverted tooth chain, this means a minimal elon-
gation of 0.17% after approximately 4000 test hours, i.e.
about 1.7 mm elongation per meter of the chain. This horizon-
tal wear is negligible when it comes to the performance and
reliability of inverted tooth chain applications. Inverted tooth
chains with a one-pin system, in contrast, exhibit an elongation
of approximately 11 to 14 mm per meter, based on a compari-
son with Renold KT type chains as an example for single pins.
WMERR, BURBIEN, 50HiEE0ETEIEL, SENETOETEKERSMNE. £
sheh, BEIBERBEGAE, XMET EIR. AR, MHEESREERHER. MRTANETRES,
£94000 30 /NEY/E, JLFMERBHCEEIEM, RIK0.17%, EIEREFKEEMEA . 7mm. HIBER

KEHINST RN AR NIRRT ERE. HELZ T, Renold KTAE Jo ik 2 1 S 45 R GERI—
MIF, M ERERKANE14ETR, .

Chain elongation in inverted tooth conveyor chains, dry running, no load, 1/2“ and 1/2* extended

pitch Test speed v = 1m/s Mgk atrsEsmik, Tz, TR, 1/2'F01/2" MKBEZWEREv=1m/s

/]\ Elongation in % fi& 2y
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’ (MK
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Rolling friction/sliding friction &zhEEiR/i@shEE

With a simple comparison of friction coefficient p for rolling
and sliding friction, it's easy to see that rolling friction requires
far less force.

if)&ﬁ%@ﬁ*ﬁﬁ?—i@iﬂfgﬁE@J%E%ﬁuimﬁﬁ%i%, FERFEEN, RBHARERERAT
Friction coefficient: steel on steel @srRmEERY:

Sliding friction p = 0.1, rolling friction p = 0.01
TBENEER =01 JRENEL=0.0 1

Picture a tricycle and a sled: the tricycle uses rolling friction
and has a greater ease of motion than a sled with sliding
friction. Sliding friction also depends on the sliding quality

of the material. This is negligible with rolling friction
MESRERAE: SEEADERNAEERL, ~ERNBBNZRETROBE. 1, PR
DR, TRMITRIEE. ERMERT, KGR TE,

Testhoursinh
PN

Laser-welded outer links #Iti&iZMINER

Rolling pivots are laser-welded in the
outer plates of Renold inverted tooth
conveyor chains. The rivet heads no
longer protrude and the belts can be
placed flush to the sides without any
gaps.

This increases the operational reli-
ability of the chain and the chain
width remains constant throughout

its service life.

Renoldifii 46 SNEAR POBOR IR P BOLISHE. NIRRT
PHESLMZIHERSY, FEME RS TNE, RN
SERRIUN . IR T HEMETREM. o, ERMERN
B, HEMEERETE.

Aty

A

7

19



20

Inverted tooth chains for the glass industry | Quality guidelines

ST R T B U TR 6
Inverted tooth drive chains in the hollow glass industry
Glass is a special product. It places highly specific demands on

production equipment and tools for production and processing.

i i i . TR —MTRER. KRNI R
The main requirements include: ga T o Y anmex. cESRaiE.

High temperature resistance, since glass is often processed at
temperatures above 500°C. B, ExBmESEREBAS0CHITAIZ.
High requirements for drive synchronization and accuracy,
since even minor deviations can leave marks or scratches on
the product, and glass is fragile after cooling.

BRI HREERE, BB R RN R EE AT LU = R RS, ISR 13
Wrap drives are drives that enable the cost-effective imple-
mentation of larger center distances. Various drive elements,
such as belts, roller chains, and inverted tooth chains are
available. Belts, regardless of whether toothed, flat, or wedge-
shaped, can usually be ruled out, since the temperatures are
too high. Roller chains often lack the required accuracy due

to sliding friction and wear. Inverted tooth chains with rolling
pivot joints are the only viable option ideally equipped to meet

all requirements and should always be the first choice.

BRI AN BEE AR A B SEIME AR /D BE RS . BAMIRENTT R ATIE, RIS IR FHERMGHAE. B,
TR, FERR, ERREABBE AR . RFHEREERTBEEMERRZRRNE
. SRS R RIBE M — A TIR R R AR R, 2B &,

TR HEG HERRT EE
Comparison roller chain and inverted tooth chain

iy g

[(©®©

Inverted tooth chain 5#:4&

The graphic shows a roller chain shortly before failure due
to elongation. Friction and wear is visible between the
pins and bushings. Because the pitch of the outer links now
varies from that of the inner links, the chain is also prone to
running on different swing diameters. The result is jerking
in the sprocket and a jolting, uneven drive.

On the inverted tooth chain, it is clear that there is no fric-
tion between the pins and bushings; instead the two pins
roll against each other. If wear does occur, the inverted
tooth chain readjusts its swing diameter and can continue
to run without jerking.

ER R REERIEK S ERIRRT . AT R AR SRR E55
B SAERBERE, FIMERAERRNEEER LET, SRZMELALIRG, &

RAMAANER . NERETHIIARE], HTSHEREZ BT~ EEE, MERHITHE
ERE, ERREHMERNER, SHESRAMNERER, HREET, F2RMRRE.

R AT WA
Inverted tooth drive chain for shaping on a blowing machine
for the production of high-quality drinking glasses (goblets/
wine glasses). An inverted tooth chain at each of the 18 stations
drives the mold for the bowl, an additional inverted tooth
chain rotates the stem to weld it to the bowl. Both parts must
be rotated with equal precision in order to join the elements.
The application uses an HPC inverted tooth chain. A special
feature: both drives are positioned laterally, i.e. with vertical
axes.
IR VAL A P28 R B ROSTET GRAR /BT . ST BN S MR R, — IS

R AT IR IR B R . MAED LA TFHORERAEE A ST LR A R —MHPCET,
. FERERE AR MR RN BEEH.

) SNENERTE~RRNIE

Example: Take-out gears in container glass production

These gears are used to lift glass while it is still glowing out of
the IS-machine and onto sheets from which the glass items are
shifted onto an inverted tooth conveyor chain. The rotation
usually does not exceed 180° by much; the entire gear housing
is rotated. The gear rotates around the drive shaft, enabling a
swivel mation.

A difficult factor in this process is repeated reversing with
relatively high accelerations. Inverted tooth chains meet these
demands over a long period. They are unaffected by radiant
heat and continuous directional changes with rapid accelerations.
In addition, the drives demonstrate exceptional precision and
robustness.

A BT AR M HL S RIS (I S SRR R B BT b HEs TR
180°, BAMKILSNERIESS . FERANHILIEHESE, IRAURIEED).

AER—IRTERNEREESHE SENRSNMERE. AREKHRRXLEER. thiITZRE
SHANFHE IR 75 LR, HESh, JRENRILH S A B ARG




AR 0 th A

Inverted tooth drive chains for the sheet glass industry

The variable construction of inverted tooth chains allows chain
drives to be precisely configured to meet customers’ needs.
Renold manufactures inverted tooth chains with pitches from
5/16" to 2 %" and in 4 different performance classes for drives,
enabling an optimum configuration of individual drives.

WA R R VPR R B ERBEE AT R. Renoldbl S RHE T HEMS/1682"F0
AT R4 T R LSRR, 13 D HIIRE AR RARECE

R0 HERIBR MK B AEREE

Example: Vacuum glass finishing and solar glass production
Vacuum applications demand special provisions for a chain
drive. To prevent contamination of the vacuum, all parts must
be grease-free. Moreover, the friction coefficient p for sliding
friction with steel on steel in the vacuum increases up to 1.0.
Outside the vacuum, this coefficient is just 0.1.
g%ggﬂ%ﬁg@gﬂﬁgig %T%\%«f&%ﬁ FAESLIRT L. I BRI
The conveyor roller drives are equipped with wrap drives to
reduce friction losses. To achieve the same rotational direction
of the conveyor rollers, an additional sprocket must be installed
between every other roller, which ensures wrapping on the con-
veyor rollers and thus enables a uniform direction of rotation.
The requirement of absolutely no oil or grease on the inverted
tooth chain drives is achieved through a special procedure: a
coating is applied to every individual component of the inverted
tooth chain. An additional side benefit: this coating prevents
direct steel-on-steel contact. The higher friction coefficients in
the vacuum are counteracted and energy is saved.

WERFEHT-IHHREATE-NIENFHNLE . —NEIMOGFLL XR R LRI R ERE
HEEM. TOUREERERENEERRRMERRE.

FRES): ATHIBA R RN

Special case: large-scale automotive glass production
Mass production of automotive glass usually employs roller
drives. However, they are not used for reversing; instead, the
pre-heating zones are configured as conveyor belt furnaces.
These furnaces can measure, for example, 40 min length and
contain hundreds of rollers. The drive for these rollers is not
interlocking, but operates exclusively based on friction. Renold
manufactures special chains for these furnaces that are highly
precise to ensure that all conveyor rollers are at exactly the
same height. These drives also use a motor control based on
the master/slave principle. This should not reduce backlash, but
prevents stick-slip effects that can occur over large conveying
lengths.

Renold X fikPibiliEdE HHEHM T AEE, LUIRRAAMEREBETEBRNSE. XLRHEER—
AETFE/NBEHTHIRE. XARIZADIEH, BB ILEA R KE AR L ENHBNE .
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451 Biflexi& 245 A TR B = IR
Example: Biflex inverted tooth chains for play-free driving
of long roller tables

Biflex inverted tooth chains are widely used in the sheet glass
industry in the production and finishing of automotive glass.
They are used to drive long roller tables. Raw glass components
are often heated on roller tables for subsequent bending or
annealing. To save space and maximize energy efficiency in the
furnace, the sheets are moved back and forth on the rollers.
Because the plasticity of glass increases at higher temperatures,
this movement must occur without any play. Play means back-
lash during directional changes and thus the uneven rotation of

convezior_rollers, The result is scratches in the finished product.
BiflextE AT 32 B A TR E B TR L o R L. e ER TR KR a . BB EREREA L

AREMTHFRAHITMSH. FRAT HEEEMEREESAN, WETRERKE LREBR). BEFASHIKEN
AT R %, NIRRT 15

BN, ML LRI . SHMEREZRE o HEERZBIERBEIR

Biflex

The inverted tooth chain acts as a lantern gear underneath the
conveyor rollers. Itis continuously tensioned by two motors in
a master/slave configuration. The chain slack is tensioned via an
omega with a simple weight or a pneumatic cylinder. Sprock-
ets with corrected toothing engage with the lantern gear. By
engaging the slide rail below the lantern gear, and in some cases
through the weight of the conveyor rollers, the toothing also
enmeshes tightly with the lantern gear. This makes the entire
system free of play and the rotation of all conveyor rollers is
synchronized with the exact same speed and in the same direc-
tion.

ATBTHMRENER JESRHMESERRNE. XESENRGSTARAMARAMERIENN
TR G E A0 75 [ [E] 2 e
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A AP EREE = hEi it X
Why is transport so critical in hollow glass production?

DThe glass product comes out of the IS-machine with a
temperature of over 500°C and must be gently and reliably
transported to the individual processing stages. However,

the product is not yet fully stabilized and is highly delicate.
Additional production steps are required along the path from
the IS-machine to the cooling furnace. First, belt cooling stabilizes the
product. The next step is hot-end coating. Transport must be
accomplished without any slippage to ensure that the product
stays properly positioned. The spacing between the products
is reduced in the ware transfer for optimum space utilization
in the cooling furnace. Contact between the products must be
avoided at all costs.

WS RNE R BTS00 R, L AT A TRIERE G MBI, AT, = RERE
RRREMAFEHE. BENSIANPRBEINGL =SB, B ANEHRESR. T—51

HARRR. SMGATERRAEMBHURHRTRRISEROMLE. £ RIEBR =02 BEERD>
ERREFEEIREZEFBE, LAFE—IRNER M.

Base cracks &A%

To withstand harsh operating conditions, inverted tooth chains
are usually made of high-strength heat-treated steel. Like all
metals, steel is an excellent heat conductor, which presents

a problem: the glass needs to cool down during transportin
order to stabilize, but at the right rate. If the hot product makes
contact with the inverted tooth chain, heat flows from the
glass to the chain. The inverted tooth chain dissipates warmth
from the glass more quickly than it can be resupplied by the
surrounding glass. This results in areas with different tempera-
tures at the contact points with the glass, creating tension that
can become visible through micro-cracks (base cracks). When
the product is cooled with air on the belt, this effect does not
occur. Air acts as an insulator so the glass can continue to
supply adequate warmth and cool down slowly and evenly.
R T NI TSR e R AR . R BT, A
BIBTABIER L, SRS SR A T IR LR IS, X 23S RTBa0 IR b

AREMRE, WIS DARAEE RS %7 S LB S HN, MR
SRE. BRIERBEEERBR UREHRR BB HARME R SHSAD.

% @ e X

Flame polishing i

During flame polishing, burners on the conveyor belt partially
melt the product surfaces. Inverted tooth chains can sustain
damage from exposure to high temperatures. Stainless steel
can provide an adequate solution for these applications.

TEK BN, AR EPRIRER (= R R EAL. WRETTURBERSERG. THNT
B L R7 R HR i — ME L IRRR T R

Hot-end coating #iga2

Hot-end coating smoothens surfaces and creates an excellent
surface for subsequent cold-end coating. Coating agents in
combination with lubricants can damage the inverted tooth
chain. However, there are steps you can take to protect the
g}{ualit of inverted tooth chains. Don't hesitate to ask!

iR R ERRE, MESHNAGE TFRE—MBNRERE. REFNGSNEHSRER
Tt i, B URER— LA RRIP AT SR E . TERR, Fi0H0!

BTN R R

Ways to regulate the cooling process

First, the melt itself is a decisive factor. A high alkaline content
(Arabic: “al galya” = potassium carbonate) reduces the ten-
dency towards base crack formation.Potassium carbonate or
potash is a network modifier and fluxing agent.

Network modifiers alter the properties of glass by depositing
atoms in the quartz network and therefore disrupting the even
network structure. As a fluxing agent, potash lowers the melt-
ing temperature and thus the processing temperature. A lower
processing temperature means a smaller temperature differ-
ence between the glass and the inverted tooth chain, and thus
a reduced heat transfer from the glass into the chain.

An additional factor in preventing base cracks is the design
and shape of products. The base of a bottle is curved inward
and the remaining circular ring equipped with additional flut-
ing. This reduces the contact surface with the inverted tooth
chain considerably.

Finally, the construction of the inverted tooth chain has a
significant impact on cooling processes. Tightly constructed
chains have a larger closed surface than those with spacers or

an openly configured extended pitch.

B BMUASE—PREMEE. WA B (TRIAE: “algalya” BB Mo BRBSNMR. B
B ML AR — A RS ERIROBI K] B I TS T R A S B R, HE
EMREL PGS, FUAMIERIER, IHE T SRR, FIRRE . RENN DREERERE
RS2 BE IR E, MTIHE NSRRI ER. — MM A MRS ERE R
AR, T ORBERSE, W FOEREEGNTHE, Kb T GRS EmRRE.
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Theright layout E##%H/E

Inverted tooth chains have a lamellar design, which always
results in a gap between the individual link plates. The additional
integration of spacers and/or the use of extended pitches
increase this gap, which promotes cooling Here are just a

few examples:

WRERRKIRT, BRSBUERMERIRRZBHZERE. FIMOEIFREMATN,/JMKTIREREREmM
X, (R, XERRLMIF:

The right material E#sysrs

Should a combination of all measures not eliminate base cracks,
stainless steel inverted tooth chains could help to solve the
problem. Steel with a high nickel content reduces the with-
drawal of heat from glass, which is determined by thermal
conductivity, measured in W/m K (watt per meter kelvin).
Compared to heat-treated steels, the use of stainless steel

reduces the withdrawal of heat by an approximate factor of 3.
This also reduces energy consumption and cuts down on melt
quantities.

PSS TR R ERRE THRAERETUAEMRRX AT, S8 BRRATURD

WIBHAY B, BURT SHARE, LW/ m K(EFFERIFRE) WWH. B TALER. THNNER
BB 36E . XA T RIRERRR D TR .

Thermal conductivity of steel grades R85 # %

Steel grade $#t W/m K BHFERFFRE

Carbon steel 4R Approx. 50 K#50

Heat-treated steel #&3E4R Approx. 50 to 45 X#50-45

High nickel alloy steel

2497-
Stainless steel B RERA STER Approx. 27 to 10 K#£927-10

Improved sliding characteristics &igzhitst

Some glass bases have minimal contact with the inverted
tooth chain. This disrupts the sliding quality when shifting
the products on and off the chain. The same applies to angled
fluting in the glass base. Renold has developed a solution for

Layout 1 &1

Standard layout with a surface
air permeability of 22%.

This inverted tooth chain is the
basis for comparison with other
versions, i.e. 100%, Type RS-

200-CL.

TR B RAESHSER22%.
BEARRE AT =X MEREEREA, B1100%,
RS-200-CL2H!,

Layout2 #/H2
Extended pitch.

Air permeability = 31%,
type TT-200-CL.
miE

TEHSE=31%,
TT-200-CLEE!,

Layout 3 % /53
Extremely open
extended pitch.

Air permeability = 53%,
type TS-200-CL.

FREmKTIEE
EEHGE=53%,

TS-200-CLHAL,

these challenges: toothed plate edges are rounded off in
—ERTEES SRR MR, N R D TR S

an extra work step. sEe. EHERTHRENMEIFM. RenoldFF & T HRIX L

_ Bk BT SRR SR TR _ .
This keeps the contact 3reato B minimam while reducing slid-
ing forces. In addition, the risk of toppling during lateral shift-
ing is minimized, which is especially important for tall,
top-heavy products. As shown in the figure, rounded edges
can cut the forces required for lateral shifting (both static

and sliding friction forces) by roughly one half.
EEEMERER S BARFERIR ML, WO, MERBORERREML, XX T, LKEH
ROERBHES. WE, ERNEE TR E R BN @ETBERT) A4 —%.

=» Reduces the risk of base cracks ms#xzsmRm

=» Reduces toppling in topple-prone bottles m s

=» Reduces the sliding resistance of glassware k&7 3%
L _ MEEZHER

= Improves sliding properties s&:aa

Forces for shifting bottles i aA

Forcein N

M Static friction, 0.7 | water bottle &, 07k

M Sliding friction, 0.7 | water bottle &z ,—0.72k#E
Static friction, 0.33 | beer bottle &/, 0.33|WBEiR
Sliding friction, 0.33 | beer bottle i&anEs, 0.33MsE#

Standard RS inverted RS inverted tooth chain

tooth chain with rounded link edge
FOERSIERS HE RS L 15 B i

RS inverted tooth chain with rounded link edge
RSUGTSHET B 510 i 4
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Advantage: variety of chain types #i#: =R¥R Skt

The correct selection of the inverted tooth chain type, construc
tion, and specific version enables an ideal combination for the
specific requirements of an application and the product to be
manufactured. Once all aspects are considered, the resultis
economical production costs combined with error-free trans-
port. In short: utmost efficiency. Despite this customizing, it

is a fact that few production facilities manufacture the same
product day in and day out. Instead, products tend to change
frequently: bottles are followed by foodstuff jars, top-heavy

products by broad-based, stable bottles. The main objective is
EMPERETENAD, SRS ERAENBENALFHE LA ERRA~SE. —8
EREAE GRESHEFRANLRRER. HMEZ WERAL. RETHL, BlF—L
I RRUEHNER, AR, FREELEEL BFLEBRENRRSME, SR THXENE
. REMIT

W KB AFR:
Inverted tooth chain types

and designations:

Renold
chain standards

2 mm link plates

therefore to find the best possible compromise, for example,
between cooling and standing surface properties.

This requires ample experience from practical applications and
extensive configuration options. We can offer you both. Our
range of inverted tooth chains provides unparalleled options
worldwide. We have also been catering to the specific needs
of the glass industry for over 50 years.

Bk, TEEFREBIRFNINSE, G, ARREL 2 AHRELR.

XEEEBSIIRN ANAR R 2N BRI . RNATHATLUAGRR. RNOLIEEMER
HHRM T TSRLAET. HI505F—EEDAMBIRBTUNFEREK.

Keflenbreils unmclsiabich gepsicheet

Nominal chain

R = Regular Pitch
7 width in mm

T=Tight ——

=)
R=HiET5HE =8 HERENEE (X

C=Center guide] H
C= FibFhH

L = Laser welded
L= BfesRix

RBERIRBIZTR

E = Extended Pitch _|

- 1

, D=Double __ |

plate layout
D= sEARLEH

E=MKIE

T=Trileg —

EPWOR S =Spacer [|—

S=RBKE

C=Cleaning —
spacer
C=iladh

IRFE Tl Ak i AL -
LA I ROLEHE () F 1 2002 K BERE) . B L& R T Fr B R B BEAR A
Inverted tooth conveyor chains for the glass industry.

S = Side guide
S= &R

M = Multi guide
M= BESH

Systematic type designation

As we developed our product
range, we introduced a systematic
structure to reflect the variety and
individuality of inverted tooth chain
versions. This makes it easy for
users to identify specific inverted
tooth chain types. The example

at the right shows our standard
inverted tooth chain type RS-200-
CL: 2 mm link plates with standard
%" pitch, configured with spacers
and center guide, laser-welded over

a nominal width of 200 mm.
LHMNFLBENOZREE BIONET—F
GAEER, LURBREO S REMERN B8 AN T SRR A
BIEBAPERSIRAFENSEEERR. EE
BT RR T BATFRE ST $E28IRS-200
CL2ERIEIFR SR 5B, BB L
SH. AR E TR 200EK.

R = Riveted
R= 903

Comparison of different constructions (example here: 200 mm width). Percentages apply for all widths.

Standard
1R

Inverted tooth chain type 4§22 RS-200-CL RT-200-CL
Chain weight comparison &2t s:
Chain weightinkg/m  #&E&kg/m 8.8 kg/m 113 kg/m
RS chain weight = 100% "SH#FEE=100%] 450 9 128 %
Air permeability comparison ssme sty
Air-permeable surface i;ﬁ%—ﬁﬁm 22% 12%
RS open surface = 100% B 100 % 53 %
Tensile force comparison st
Link plates transferring te%%l&!ﬁ;%{;%?% 28 % 48 %
RS tensile force = 100%  fex moieiit 100 % 171%
Surface pressure comparison on
guide bed, bearing surface per m 6910 mm? 12030 mm?
RS bearing surface = 100% 100 % 174 %
Surface pressure w. 10 kg glass/m 0.03 N/mm? § 0.018 N/mm?

RD-200-CL TT-200-CL TS-200-CL ET-200-CL ES-200-CL
1.3 kg/m 8.9 kg/m 6.5 kg/m 79 kg/m 5.8 kg/m

128 % 101% 74 % 90 % 66 %

12 % 31% 53% 31% 53%

53% 142 % 246 % 142 % 246 %

48 % 48 % 28 % 48 % 28 %

171 % 171 % 100 % 171 % 100 %
12030 mm? 7797 mm? 4479 mm? 5848 mm? 3359 mm?
174 % 1M13% 65 % 85 % 49 %

0018 N/mm?  0.024 N/mm? 0.036 N/mm2 0.03N/mm2  0.046 N/mm?

SERERAENLE, SKAHRE
RSZRE#7&=100%
FREEHw.10kgIRIE/ K



Advantage: individual construction % #4544

Compared to other providers, Renold not only offers 1.5 mm
link plates in several different constructions, but also 2 mm link
plates with six additional construction combinations. This is the
largest range of inverted tooth chain versions worldwide. The
possibilities are virtually endless.

This wide range of configuration options only provides an
advantage in combination with knowledge about critical fac-
tors. The main objective is usually to implement a suitable
compromise for systems and the products to be manufactured.
In addition to the specific functionality of the inverted tooth
chain, existing installation situations, and belt cooling
requirements, the type and properties of the product itself play
a key role. Often, individual testing, combined with specific
experience, is required to find the best solution. Rely on advice
from our experts: deciding on the perfect system is their daily

business.

SEARRIRIHELL, Renold RVIRH T 158K /LA R R MU BADHEEIRIR, T RS B2 R AR AT
TGRS . XRELHRBAREHENAEE. TR TREILEN.

SAMABEAEENR BTN ELEERFRM T HENRE. TERREEEM AR5
S AENE. BT EHENSEDGE NANREER, MANEER, FanRHnENAS
RELROER. B% 20 BEEAAFNERRERFNRRASE. KERNHEROEL:
RERZNRGERMNAELS.

Inverted tooth chain layout &#4% /5
These design examples illustrate the wide variety of
customization options for inverted tooth conveyor

chains to implement highly specific functions.
AL SIS T R AT SR R TR SIS B A T RE

S 01N e vl L [ skt
s L st 25 uevictval
13

) row sl sl s
1 P Lttt

LN

Ketlenbreile unmoBgiotich gepechnat

Quality guidelines | Inverted tooth chains for the glass industry

Individual construction/Toothed chain typesss st/ R s A.

Kettenbeeile unmaolistabicn gezeichned

RT/RD =

TT/ET =

TS/ES =

Standard for universal use. Suitable for medium-
sized and large products. Air permeability approx.

22%.

LREANRE. BEPREMAR~R, ZREEEA22%.

For small glassware and products prone to tipping.
Air permeability approx. 12%. Limited belt cooling.
HT N EERLNE S B R. SSSBEN12%. HHINER.
Suitable for universal use, also for small glasswa-
re and products prone to tipping thanks to a level
surface. Air permeability approx. 31%. Good belt
cooling.

ERTEBER, b EESIANET A PRARSBOTR. =52
BEA3N%. KHLEREF.

For medium-sized to large products. Air perme-
ability approx. 53%. Excellent belt cooling. Highly
suitable for glasses with a solid base or large

volume
RIS ARG, SREERNSI%. KEAINE. SEEARER
BRI ANE .

Design example &3it4IF

Special layout combining high tensile
force and an air-permeable surface.
BHRNHEEARKNMESKE.

Design example &5+

Special layout for tightly configured
chains with a homogenous surface; im-
proved cooling with extended pitches.
#{zgg’é*ﬁ)ﬁﬁlﬁlﬁ%ﬁ%@ﬁ%ﬁﬁﬁ;ES(%%—&II m

Design example &3t F

Special layout combining tensile force
and an open surface with areas for
decreased surface pressure.
ﬁ?ﬁkﬂﬁ*ﬁ%éﬁéﬁﬁﬁ&ﬁﬂﬁﬁiﬂﬂﬁﬁﬁ7J‘FF§IZ

{1 Reine Legelult)

25



26

Inverted tooth chains for the glass industry | Innovation and service

In s TSN
Always the best for your applications

Targeted innovations and dedicated service guarantee

the best for your applications
BARPAMTEY RIFT AR B A RIBVARSS, M RIEAR&IER N R

Our internationally active expert teams for product
development and industry solutions help you reach your goals
BB N TFERFLFUTURRS R, RHEETHNEREREAN, HEE%
VLR EREME—EZh

Because requirements change, improvements are always possible, and a technological
edge can mean the world, we strive to create even better solutions, day in and day
out. Our customers should rest assured that they are receiving the best support and
that their inverted tooth chain technology is nothing less than state of the art. We
focus on continuous improvements in power transmission, perfecting
synchronization, and cutting wear to a bare minimum.

BREMUEETN, FALTIGEIRE—$, HARLNHRERBRARNRE, RNBRH
DR RHE. HNNBAFERERESRIFNRSH “REH" WEHERR. B

B, BNEITRSHMEERMRFOEDSY, HOFEEREEE.

Optimization of link plates
R

= Industry-specific product innovations e~ s el
=» Components with needs-based add-ons A tiasmmea
= Customer-specific overall solutions miezmaEXigttRmRRsE Iveried Tooth Gonveyor Ghain e

3 1art o e i - b Sy S ey BsRAGe

ataninis, U st

Using the latest technical methods and field-specific knowl-
edge needed for the customers’ tasks, we calculate and
develop the most suitable configuration. Inverted tooth chains
and sprockets are perfectly matched throughout our planning. R 3. C
Consult our online Chain Calculator as a first step toward the 45
perfect inverted tooth chain solution. Take advantage of this

oy ST TR St T
online tool for your query or drive layout! b
BFABRIRAMBAS RS RITLMRATFEAES, RIVHFLRAEORE, £81 bain Calcul i 2 ——
BT, EETAREREENE. RIIMERENEOHH SRR EMELERASRNE— Chain Calculator e i
$. WESTARTEWSETEHRL EEHHE S —
e - -

Troa o e oy Sz grurtar
Lusnamer: Crmmn ubecmics B becatin D:wn-n-—n-

el e e
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In dialog with our customers

SIANBE P REFAE

213 SERIERR R B ML IR F—IR AN = s iE & R AR,

Based on proven expertise and a first-class product portfolio
Our understanding of cooperation goes well beyond the
boundaries of individual projects. We are constantly in dialog
with our customers and are always a competent contact for
both technical and economic questions. Our cross-technology
expertise creates the solid foundation for our work.

AT AEMBRTERL T EE. RIOTHSBAREDE, ERARNSTL, R
RISEMITE, HERAOBSHREATEGES.

= Inverted tooth conveyor chains wmmxzss

= Inverted tooth drive chains wmmmanss

Understanding our customers allows us to respond more
quickly and gives us a head start in achieving tailor-made
solutions. Thus, we always remain close to the action and

ensure the technological lead for our customers.
EIAAEES, RALEASL—SEEFSTROBRSTR. Bit, &
IBARFBENRITH, FARNOELHREARLMS .

RENQLD ‘v

Glass Industry Applicati
wan

lrvartad Tisels Chaio b
B

Rod Eham Bitvs
Prodhoah Coreimm.

Spesiai sonams -
Forth Eham Brirra.

ERENEERS
Around-the-clock information

The Renold Internet Portal never sleeps. Our Internet pages con-
tain a wide variety of technical details for our product spectrum.
Renoldi 1M & RIEHEMS. ERNWMEL, TRE~REEEEMABEBORARES
= Product highlights =a%a

= Internet platform with online tools maesgTRMERERTA

o w1 Ry eI AT 2

1 s . L
forthe Glass Industry

Bl Tacth Chain

Flansid Tasth Chain fraduses & wide rangs of irvseind
Toom Chain for Drves and tur Conveying septicatons
A part o8 Fenaid FLS, we sl figh presision
STGENNS08 A BTN NI MOS0

Inerted Toeth
Chain for Drives
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RENOLD | Tooth Chain

Renold GmbH

Zur Dessel 14

31028 Gronau (Leine), Germany
Phone +49 5182 5870

Fax  +49 518258730
toothchain@renold.com
www.renoldtoothchain.com

Your Contact: The data specified only serve to
describe the product. No statements
concerning a certain condition or suit-

|> <| ability for a certain application can
be derived from our information. The
information given does not re-lease
the user from the obligation of own
judgment and verification. It must be
remembered that our products are
subject to a natural process of wear
and aging.

L ]

For local support contact
your local Renold sales team,
visit www.renold.com

or call +44 161498 4600

RTC/R418016399/2016-07/EN Subject to change. Printed in Germany. © Renold GmbH,

This document, as well as the data, specifications, and other information set forth in it, are the exclusive property of
Renold. It may not be reproduced or given to third parties without its consent.

Figures on pages 9 (left), 11, and 12 (right), courtesy of Heye International GmbH (glass production); figures on pages 10,
12 (left), and 13 (top right), courtesy of Emhart Glass SA (glass production); figure on page 15 (top left), courtesy of
GTP-Glas-technik Piesau GmbH & Co. KG, (glass production); figure on page 20 (top right), courtesy of IPROTec GmbH
(blowing machine)



