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APPLICATIONS @

ANDERTON®

Anderton International Limited, the leading U.K.
manufacturer of circlips and retaining rings offer a
complete service to all fastener users - products
which are manufactured under strictly controlled
conditions to all International standards, a technical
back up team to advise on applications of our
products and our Integrated Quality Control System
which ensures that our components consistently meet
the safety critical functions to which they are often
subjected in service.

Qur policy is to produce circlips of unequalled
performance at competitive prices and to extend the
usa and application of this inherent low cost fastening
device. Anderton can draw on wide and extensive
experience over many years in assisting designers and
enginears to select the most suitable fastener in line
with the parameters of the application. Also where
special requirements demand, we can provide a
consultancy service to determine the best solution to
give optimum performance. As our circiips are
manufactured from different materials, including
carbon steel, phosphor bronze, beryllium copper and
stainless steal and can be supplied in a variety of
finishes including phosphated and plated, it is
essential that the right selection is made to fulfil all
the design criteria.

Supplies to meet the requirements of CAA (Civil
Aviation Authority} and the DQAB (Defence Quality
Assurance Board) are taken from normal production.
The stringent specifications laid down by these two
authorities ensures that all products from our ranges
meet and satisfy the most demanding requirements
and perform with utmost reliability even under
arduous conditions.

METRICATION

In line with our policy of metrication, most sizes of
standard imperial internal and external circlips will be
supplied as their metric equivalents. Other sizes which
have no metric equivalent may be available on
request.

SPECIALS

Assuming economical batch quantities are required,
circlips can be produced to a customer's individual
designs and specifications, and receive the same close
attention to application, design and manufacture as
do our standard products. Where certain application
requirements necessitate dimensional variations from
standard specifications, we shall be pleased to advise
on the amended performance under these conditions.

For further information consult Anderton




CIRCLIP TYPES

SECTION 1

INTERNAL CIRCLIPS - 1300 TYPE & VARIANTS

REQUIRING GROOVES

TYPE - Internal, i.e. are closed down (with the aid of circlip
pliers) to pass down a bore and then released to
spring outwards into a groove. Tapered section
ensures even pressure when fitted,

NOMINAL SIZE - The nominal size refers to the bore through
which the circlip is designed to pass.

e.g. D1300-0250 is for 25 mm Bore.
MN1300-0025 is for 0.250" Bore.

_—
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e

yal tough, load bearing showlder on & shaft.

PROFILE DESCRIPTION PROFILE DESCRIPTION
1300 | BASIC 1308 | INVERTED
INTERNAL INTERNAL
i -'I Ii‘.l Tl'pml common form of internal which is High cléarance diamator,
ko) (e suitable for most nermal engineoring Gwskgend 10.ghve low shouldir NiGht a3
|' mmthln :ubrzﬂﬁm'rpw acts as & rigid shouldar | usad in applications where the mtali-lued-p "
.\ | large 1300 type lugs may not be accoptabla,
S ' Smaller sires in particular are also betier
— - dynamically balancod than standard 1300
types.
1301 | BOWED 2000 | INCREASED
INTERNAL ABUTMENT
'ﬂjl Provides resillient end play take up. ; Additional lugs provide extra sbutment ares,
PALS) {a This type ol circlip acts in a similar way 1o a Used to maintain full contact with retained
K ) spring giving resilient retention. parts having large charmfers or radil which
Usad to tak toleran P assambly \ wiould olhur!-aha contact the circlip only at
_ ot s . g S T s e en
e Reverts to a rigid retainer if the spplied load — 3
is such that the circlip is flattaned,
1302 | BEVELLED [CHAMFERED) 1360 | REINFORCED
INTERNAL INTERNAL
A Provides rigid end play take up. Baslgn based upon 1300 type but with
e & Lisad to take up tolerances in an assembly, o Increasad Thickness.
but unlike 1301 type, will not flex when in Used whame shock loading is a factor,
\ ; place. | Also used vﬁnﬂtlmmﬁc loads ane
i cormbined with radi of chamfened
U) ng DY xplnding abutmant (due to its incressed resistance to
{\\_ = ., WG, T i - conkcal delormation)
S MATERIAL ‘u!:gi'l"p".':id""u, lm d | VE '
b i 1o contact the ratained “Pgégﬂ}'j,ﬁ“
part. RETAINED PART
SECTION 2
EXTERNAL CIRCLIPS 1400 TYPE & VARIANTS
REQUIRING GROOVES
TYPE - External axially applied, i.e. are expanded (with the
aid of circlip pliers) to pass over a shaft and then
released to spring back into the groove. Tapered
section ensures even pressure when fitted,
NOMINAL SIZE - The nominal circlip size refers to the
shaft over which the circlip is designed to pass.
e.g. D1400-0400 is for a 40 mm Shaft,
M1400-0100 is for a 1.00" Shaft.
PROFILE DESCRIPTION PROFILE DESCRIPTION
1400 | BASIC 1401 | BOWED
EXTERMNAL EXTERNAL
el Suitabla for the majority of nosmal Provides resliont and play take up.
R | engineering applications, providing a ngid, =lie ' I E e

Acts in similar way 10 8 spring providing a
rosdient abutting shoulder.

Usad to take up tolirances n an assamibhy
50 that any ‘slack’ is removed.

I the applied load bocomes great enough o
flatten out the bow, then the circlip reverts.
1o o riged motainor,




CIRCLIP TYPES

PROFILE DESCRIPTION PROFILE DESCRIPTION
1402 | BEVELLED [CHAMFERED) 1460 | REINFORCED
EXTERNAL EXTERMNAL
Provides rigid and play take up, oo Dulnnb: b':-lhﬂ.!dl upon lhu;tla?uard 1400
Takes up a limited smount of play in &n sarias but ncreasad thickness and in
assembly but uniika the 1401 typa will not e case of the Amicican seties icrbaved
‘__.d—"-\‘l flex whan fitted. S%‘E}E.EDI:I“{TD BB 'dﬂ'pn ™
| AND FORWARD Used to withstand shock loads and also 1o
ﬂ / mﬂ;awm:m;?:rm - TO CONTACT — reaist conical doformation whare, for

M!.TE;!;AL chamfer, where the circlip Jr RETAINED PART — example, large abutment radii are present.
SECTION | ‘rides’ forward to

contact the retained part.
1408 | INVERTED 2100 | INCREASED ABUTMENT

<0 I5) EXTERNAL Additional lugs provide incrassed sbutmeant
f Reduced clearance diameter, /” 2 area,
Provid ! icati | Espacially useful for maintaining good
wharg a&wﬁmrﬁrmﬂ Fﬂﬁ:ﬁlﬁlm \ 4 1::1':::! 'ldlh radiused or chamferad
\ type is unacceptable. The fitted profile is \_/) components whare 1400 types would
also “ticfior', normally contact only at lug and “beam’,
= e . Load baari ity with this typa of ring
beianoms than the siandard 1400 hpe: | 18 10 berter than with standaid 1400 types.
SECTION 3
INTERNAL & EXTERNAL CIRCLIPS REQUIRING NO
GROOVE

TYPE - These circlips are used directly on the shaft or in
the bore without a machined groove. They work
merely by frictional forces and their performance

is influenced by the shaft/bore condition. The PROFILE DESCRIPTION
best performance can be expected with an 1440 | EXTERNAL
unhardened shaft/bore where no lubricant is ‘GRIPRING'
present. olio Very hesvy section depth ghves h:g: ol
- . i " he desi
NOMINAL SIZE - The nominal size refers to the T B
shaft/bore on which the clips grip. cantact when fitted, .
e.g. N1465-0025 is used on a 0.250" shaft ook g e il a9
and cause neghigible damage to the shatt,
PROFILE DESCRIPTION PROFILE DESCRIPTION

INTERMNAL 1485 | REINFORCED EXTERNAL
‘PUSH-ON’ ‘PUSH-ON’

1305
Lised to retain parts such as dust seal within a | Used to retain parts on shafis or studs.
bore. Load bearing capacity dependent on |
bore roughness and hardness, Prongs ‘dig in'
_— 10 bore matenisl and therefors some minor

The dished form of the outer im provides
extra stiffness. Gives better load capacity
than afternative flat versions and is less

bore damage (scratches) may ocour, sansithve to wneven losding

Difficult to remove,

Ditficult o remove,

SECTION 4

EXTERNAL CIRCLIPS 1500 ‘E' TYPE & VARIANTS

TYPE - These circlips are radially applied, i.e. are fitted
directly onto the groove from the side of the shaft,

NOMINAL SIZE - The size designation for these circlips
depends upon which national standard is chosen.
The British and European standard clips have
designations based on groove size.
e.g. D1500-0050 (to DIN 6798) is for a 5 mm
groove diameter. Those clips to American
standards have designations based on shaft size.
e.g. N1500-0025 is designed to fit a groove cut in a
nominal shaft of 0.25",

PROFILE DESCRIPTION PROFILE DESCRIPTION
1500 | BASIC 1501 | BOWED

'E"-CLIP 'E-CLIP

Provides relatively large shoulder height for Provides resilient end play take up.
I/]I |“\\ a small shaft diameter Acts in 0 simiar way 1o b spring and
| ) Can be supplied in stacked form for use () i provides resilient retention. Usad to take up
"l'a /'_-' with stackfeada bases and applicators for { J 1oderances to remove any ‘slack’ from an
NS rapid mssambhy, W/ assambly.

S Only groowe size is critical with this type of — Cannol b stacked.
circlip, the shaft diameter can be varned




PROFILE DESCRIPTION PROFILE DESCRIPTION
1540 REINF’DHCED 1500 'S" | INCREASED
‘E'-CLIP GROOVE CONTACT
- ) gi:qau:ﬂesmllmrq_a normal 'E° elip by the A :I&'I I A simplified version of 1500 'C" type,
& O s wing' section | l, designed to give increased groove contact
I.':\,_ ..'-JII The tapered design gives a much impraved \i___;; compared with the standard ‘E' clip.
b S grig on the groove making it harder to Lirited ranga. Avallable stacked
remove and provading a botter parformance
under high rotational speed.
Available stackoed
1500 "V INCREASED 1800 | CRESCENT RING
ABUTMENT - LOW CLEARANCE
|' M Pranvides a high shoulder whilst the design fl { This type of ring is used where a low
r_’!| 'gnm:. sufficiont flexibility 1o allow easy ) clearance diameter is required.
= . ) \\ Shalt tolerances are more eritical than with
Restricted range. Available stacked. — the 1500 type
1500 ‘C" | INCREASED ARSI
GROOVE CONTACT
e Diesi 1o have mone groove contbct than
'L/]L A1) | the md ‘E dlip.
S Limited ramge. Available stacked,
SECTION 5
EXTERNAL RINGS PRODUCED FROM PLAIN
SECTION WIRE
TYPE - External circlips or snap rings produced by coiling
or forming an even sectioned wire. Their
performance is generally inferior to the tapered
section 1400 types due to the uneven stresses
within the rings. When fitted, snap rings cannot
contact the groove fully because of these uneven
siresses.,
NOMINAL SIZE - Most of these ring types take their size
designation from the shaft size.
e.g. M2400-0300 is for a 30 mm shaft.
PROFILE DESCRIPTION PROFILE DESCRIPTION
= 0500 AXIALLY APPLIED 1100 | RADIALLY APPLIED
I,rii""' "\\ IMPERIAL SIZES SECTION INCREASED ABUTMENT
“r )l R:’__‘ljl-lnguhr MII“:in'b‘-]uI:.ngapT'uhud nng ?}F_‘—' ::ﬂdm.:v Di;;:lhﬂ_d 1:;;: 1w|:2:ﬂ|;prwmiqg& high
i e
\oZ—@ |mamimmaranems | 0] ek | o o e e voon
secTion | Mot be acceplable SIZEISONLY | Eagtly fitted and removed (applicators
Difficult 10 remove. Limited range, avalabhel.
0600 | RADIALLY APPLIED 1200 | RADIALLY APPLIED
” " Sountn secton rimg which is radially pppled, 'SEL'HQN INCHEAS ED ABUTMENT
||: 1) Low clearancs, AL Similar in performance to 1100 typos but
N / y Lirnited eange. o= \ rore peripharal abutrnent.
\q:__»,_-ﬁ-__-———l.ﬂ ] l'i i -/I VARIES WiTH sizel Easily fitted and removed (applicators
] SECTION v available).
. o700 § AXIALLY APPLIED - e 2400 | AXIALLY APPLIED
:_;'f"ﬂ-h IMPERIAL SIZES 77 ’L"EJ”HE;C E&qﬁmﬁfﬁ
by : . L
|'[\ jll Square section axiplly appled ring.
\ Loy claarance. . Designed specifically o gve low clearancs
4 Y _Z__ | fer use with necdle roller bearin
\u,. A [_: ’ By f g5
= SECTION Difficult to \Q‘-‘.’:‘-: H ’_I Ditficult to remove. Large range,
Limited range SECTION
900/1000 | AXIALLY APPLIED AXIALLY APPLIED
= Round secton, axially appled ring METRIC RANGE
\ The main distinction batween 0900 & 1000 Dusigned specifically for usa with rolkar
type s that the 1000 type = supplied as bearings.
j u* standard In & galvanisad wire as compared \_ Ftn:dluf:d ad riaterisl saciion parmits
i e with the nomnal finish of ofl dipped. / assEmbly |ntgnﬂarjh( cut bearing ;Gm
BECTION Difficult 1o remove. Limited rongs. SE‘C'I'IEIN Large range
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CIRCLIP TYPES

ANDERTON®

SECTION 6

INTERNAL RINGS PRODUCED FROM PLAIN

SECTION WIRE

TYPE - Internal circlips or snap rings produced by coiling
or forming an even sectioned wire. Due to uneven
stresses associated with snap rings, their
performance is generally inferior to the tapered
section 1300 types.

NOMINAL SIZE - The nominal size of all the types shown
below is taken from the bore size through which
the ring is designed to pass.

PROFILE DESCRIFTION PROFILE DESCRIPTION
1700 | ROUND SECTION 2500 | BAR-RINGS
METRIC RANGE MOM-TANGLE
Round section internal ring. This ring form EASY APPLICATION
i used widely for gudgeon pin retention, , Originally designod for use on universal joint
Difficult to fit and almost impossible to A type couplings.
ramaove. Form does not allow any internal claarance,
Limited ] ; ;
SECTON range SECTION ‘E’Erll;r!murw_um an ordinary
Limited ranga.
2300 | RECTANGULAR SECTION
METRIC RANGE
LOW SHOULDER
Designed spacifically to give low shoulder
for use with needle roller bearings.
Difficult to fit and remove.
SECTION
Large range.

&

STANDARD MATERIALS

ANDERTON®

STANDARD MATERIALS Size Range Hardness
- The standard material for most Type Metric — 1 Timperal |  HRC Equivalent
circlips and retaining rings is
carbon spring steel {CS). All
circlips made from this material Up to and Up 1o and
are austempered so as to give including including — 50 5155
optimum ductility at the high ;igu Vomm
hardness values necessary for veriants
correct function. The standard 16 - 34 = =
hardness ranges for all available 1400 e NS =t = Bt
types of circlip are shown and T
Gpposl'tﬂ_ varianis
35 - 200 mm 156 and above 47 - 51
Plain rings are normally ol
manufactured from hard drawn D2100
wire and as such do not
necessarily give consistent Above 200 mm 43 - 47
hardness readings. If hardness
values are required they may be
obtained by taking equivalents A1100
to the tensile ranges quoted in
BS 5216-NS. Rings in this A1200
category are AQ500, A0G00, |
AQ700, A0900, A1000, M1700, 1500 oL AL . i
M2300, M2400, M3200. and |
Variants
N1800
M1800
M2500 ALL ALL | 54 - 59
N.B. Electroplated circlips may be reduced in hardness to increase their ductility.




SPECIAL MATERIALS, GALVANIC CORROSION

Maximum Operating Min Ganeral Circlip Typeas
Circlip Mat'l | Ordes Spacial Composition Tamparaturs Oper, Corroshon Avallable
Material Coda | Code | Specifications Restrictions Short Term  Long Tarm Temp. Rasistance [imel. Varinnts)
Carbon 0.75-0.85%:
Cold rolled Manganess 0.65-0.85% Phosphated - | 1300, 1400, 1500,
carban spring ES A | BS 1449 CSE0 Sulphur 0.030% max, e 20000 -20°C Moderate 1800, 2000,
atedl sirip Phosphvorus 0,000% max Odad - Poor 2100, 2300, 2400
131;;. 1400, 2000,
Phosphated - 2100, 2500,
Carbon stesl = & | BS 1429 and Manganese 0.65-0,85% 300°C 20000 20°C | Modarate 1100, 1200
wire BS 070 070ATE Cuiled - Poar
Hard drovwn Phosphated SO0, 500, 700,
carbon stesl cs A | BSEN6 - 200°C 150°C -20°C | Moderats 800, 1000, 1700,
wire Ol - Preosoe 2300, 2400, I00
Phosphos
brnhmm ) FB E | BS 2870 - FA 103 280°C 1600 -100°C | Good 1300, 1400, 1500,
ciold ¢ strip 1800,
Phosphio -
o 3 Pa | £ |BS2903. PR 00 g 260°C 150°C 100°C | Gaod 500, 600, 700
ril drawn wire
Baryllum-
copper Cold BE F |BszE70 . cB 1 i w0 1800 WPC | Good 1300, 1400, 1500,
T sirip 1800,
Coid rofled AMS 5520 1300, 1400, 1500,
stainkess stenl sirig AS B |PH 15-7 Mo - A5 35EC - 100°C Good 1800,
Cold rolled DN 14034
stninkess steel RS C |DIN 1122 - 00eC 200°C —-20°C Fair 1300, 1400, 1500,
strip (420 Typol BSC 5F14 1800
Hard drivan
s;aﬁw;n steel wite | S5 D |BS 2056 - W02575 e 180°C - 100°C | Good 800, 1000, 1700,
| Vi
SPECIAL MATERIALS
The standard material for all available on request and typical specifications for standard parts,
circlips, with the exception of properties and availability are due to the wider tolerance bands
some small external types (see shown above. available on raw materials. The
individual tables) which are made It should be noted that parts made  nominal thicknesses are maintained
from beryllium copper, is carbon from special materials can not be but allowance should be made for
spring steel. Other materials are guaranteed to meet the thickness additional thickness tolerances.
GALVANIC CORROSION CIRCLIP Groov :
e Material or finish
-COMPATABILITY OF
MATERIALS e Carb C M i Cadmi Chi i MNickel | Stainl
. or on | Copper agnesium milum romium | Micke tainless
Care_s‘r:muld bepxermse;ﬁ when Finish staal alloys | Aluminium Zine stoal
specifying special materials that e
no galvanic interaction between iy vons | ugey (G} —_— wogg)  |sesyey | e
the circlip and the groove :
material will be likely to occur. | Staimess | h
This is usually only a problem -
when the assembly is in contact Beryllium ) . . . L
with conductive solutions but E:F'Pe;-:m (G) (G) (G} 1G] 1G) 1G)
for guidance a table of relative il
galvanic corrasion properties is - =
shown right. Zinc Plate ") iC) 1G) (C) (Ch (Ch
. Severe galvanic corrosion Cadmium . _
sEEE Mini'mal gﬂl"-"anic Cﬂﬂ'ﬂ‘sfﬂ‘n Plata (C] 1Cl G (CH 1‘:} {Cr
(C) Circlip tends to corrode Mickel Plate | ***[G) | ***(G) =G ST =G
(G) Groove materials tends to Tin Plate **|G) | ***(C) *IG) *IG) Gl |G | G
corrode
SPECIFIC CORROSION . -
Circlip mat | for:
ENVIRONMENTS _ _ — —
For assistance in the selection Corrosive agent Satisfactory resistance Limited application
of special materials for use in Industrial or urban atmosphers S AS BC PB RS cs
specific &nvirg_nmaréts a t“?::tl of Rural atmosphere 55 AS RS Cs
corrosive media and suitable :
circlip materials is shown Marine atmosphere . BC PB S5 AS RS C5
opposite. It should be noted Sea water and salt solutions PB BC A5 55 C5 RS
that no recommendations for Foodstutfs, fruit etc. 55 AS RS
circlip materials can be made Petroleum oits lcrude RS 5SS AS PB BC
where contact with mineral TP — SS o5 AS
acids, acidic gases of sulphur g
and nitrogen and the halogens St 2 - FPB S5 AS RS cs
is anticipated. 500°C 55 RS
Tap water S5 AS PB CS RS
6




PLATED & OTHER FINISHES, HEAT TREATMENT

PLATED & OTHER FINISHES
Phosphate and oil is the
standard finish on most of the
parts in our catalogue, the
remainder being self finish and
oil. Where improved properties
are required, plated circlips
provide additional protection
when operating in corrosive
environments and they may also
be used where colour or
appearance is important. It is
essential to select the finish
required with a view to the
operating conditions, since
some combinations may actually
accelerate corrosion.

These tables will give some
assistance in the selection of
finish.

Electroplating gives a generally
brighter appearance than that
found on mechanically plated
parts which, because of the
method of applying the coating
by peening, have a matt finish.
Mechanically plated parts are,
however, totally free from
hydrogen embrittlement.

NOTE

HEAT TREATMENT

Since Anderton pioneered the
use of isothermal transformation
(austempering) for circlips in the
1950°s it has become the
preferred form of heat treatment
and is now specified in the
National Standards of all major
industrial countries. It benefits
the user by providing parts

ALSTEMITE

LAMELLAR
PEARLITE
0 VPN

TESEFERATURE “C
T

Finish Code Type Thickness of Finish (u)
ZP Electroplated zinc B min
Zinc Plate® ZE Meochanically plated zinc B min
ZD Electroplated zinc with B min,
dichromate passiwvation
: ZZ Electroplated zinc with 12, min
Zinc Plate dichromate passivation
and Yellow
Passhsate ZX Machanically plated zinc 12 min
with dichromate passivation
All ranges botwoeen 500 B 1200 except 1000 seties will be suppliod sither in self fmish or zine plated (slecino or
mchanical at our discretion). *ZE finish may be substituted for ZP at our discretion
Finish Code Type Thickness of Finish (u)
Cadmium Plate CcP Electroplated cadmium 6 min,
] CcD Electroplated cadmium
Cadmium with dichromate passivation 6 min.
Plate and
Yellow Electroplated cadmium
Passivate cZz with dichromate 12 min.
passivation

Phaase nota whens ZP B CP finished am spocifiod the plating is clasr passivated to imgrove corrosion msistance

CADMIUM

Because of the introduction of
international legislation to
exclude the use of cadmium,
this plated finish is not offered
except at customer's specific
request and where quantities are
sufficiently large.

which have significant
improvements in proof stress,
ultimate tensile strength,
ductility and toughness when
compared with oil hardened
parts.

The principles of austempering
are illustrated in the diagram,

GLOBULAR
PEARLITE
X0 VPN

OTHER FINISHES

Coloured lacquer finishes, for
identification purposes, are
available subject to enquiry as
are copper flashed.

With all plated finishes there is an increase in the overall part thickness. Allowance should be made for this by
increasing the specifications for circlip thickness and groove width by 0.05 mm (0.002 in.].

which shows the controlled
cooling and isothermal
transformation necessary to
achieve a fully austempered
microstructure (bainite). Also
shown is the thermal treatment
which produces a quenched and
tempered structure (martensite).

TEMFERED
MARTINEITE
—_——

Austempering furnace is regularly
checked by laboratory personnel
10 ensure correct temperature
and protective gas atmosphere.

A simpla test illustrating the
effectiveness of austempering as
compared with oil hardening for

i
.

improving ductility,




QUALITY CONTROL, CUSTOMERS STANDARD TESTS & CHECKS

QUALITY CONTROL

Our aim is to provide the
highest quality of circlips
available at a price which is
competitive. To this end all
circlips and retaining rings
manufactured by Anderton are
produced under the same
Inspection system and
Laboratory controls as approved
by the Ministry of Defence and
Civil Aviation Authority.

Our batch number system
provides for full traceability of
all characteristics of our circlips
- the actual batch number being
displayed on each pack of
circlips. Where additional
information, or certification is
required, customers may
request one of the several
additional Inspection schemes
offered.

VENDOR ASSURANCE/
CERTIFICATE OF
CONFORMANCE

This scheme incorporates a
sample check of critical
dimensions of each delivery of
parts in accordance with BS6001,
or any scheme of the customers’
choice, and certification to
confirm the conformance of the
parts.

CUSTOMERS STANDARD
TESTS & CHECKS

Circlip Type & Size
Identification

Customers often experience
difficulties in identifying wire
rings and radially applied circlips
due to the similarity between
the designs of the various
standard types. Given opposite
is @ guide to assist in
identification.

Plain Wire Rings

First determing the nature of the
material section, then use the
chart right, to identify the

ring type. Sizes can then be
derived from the information
given in the data sheets for the
particular type.

Radially Applied Circlips

To identify 1500 and 1800 types,
the thickness and outside
diameter must be measured
accurately. These values should
then be compared with the data
in the relevant tables to
determine the specific type, i.e.
B1500, D1500, N1500 etc. and
the size. It should be noted that
most of the B1500 range differ
only from the N1500 clips by
their thickness.

Approved to M.O.D. (P.E.) 05-24 Reg. No. 198A01
and CAA ref Al446254

100% FUNCTIONAL TESTING
For certain applications,
particularly in the automotive
field, customers avail themselves
of our functional testing facilities.
This service, which is available on
selected sizes of internal circlips,
involves the physical closure of
every part so as to simulate the
fitting of the circlip and the
subsequent gauging of the part

to ensure that proper location in
the groove will occur,

M.O.D./C.A.A.

Anderton hold approvals to MOD
(PE)05-24/2 conditions and to
C.A.A, requirements and full
release certification for both
organisations is available on
request,

AQUND SQUARE RECTANGULAR
SECTION SECTION SECTION
L
%
FULL RING HALF FULL SQUARE  BOTH
RING RING EDGED EDGES
PLAIN ZINC ROUND
FINISH CD.ﬂ;TED l | |I
L
0900 1000 0600 0700 TYPE 3200 2300
TYPE TYPE TYPE TYPE OR 2400 TYPE TYPE
n
- -
= -~ b= -] | VISR
FREE DIA. ¥ DIA IS0 i
1500
1800

| J -'
le— b1 ey L— o1 - el

FREE DHA. FREE DlA.




HARDNESS TESTING, THRUST LOAD CALCULATIONS

Setting up for
Rockwell
hardness
lﬂﬁlll’lg on an
Avery-Dendison
machine

__TEST
CIRCLIP

~ANVIL

THRUST LOAD
CALCULATIONS

Important

The thrust load figures listed in
the catalogue tables should be
used as guidelines and should
be applied only when the
following conditions are true:-

1. Circlips are loaded in pure
shear, i.e. abutting part is
sharp cornered and is a slide
fit on the shaft or in the bore.

2, Circlips are in standard
material (as listed page 5]

3. Groove material is of 300
N/mm?® (45000 psi) yield
strength.

4. Steady loading conditions,

HARDNESS TESTING

To obtain accurate hardness readings there are 3 essentials, firstly ensure that
the part to be tested does not flex when the indentor load is applied, secondly
remove any surface coating from both sides of the test piece and finally make
sure that the correct testing load is used.

We recommend that, when hardness testing circlips, both sides of the clip be
thoroughly cleaned by polishing or, in the case of plating, pickling. In addition
the slightly convex face of the circlip should be presented to the anvil [see
diagram) and the recommended load and hardness scale be chosen from the
table below,

All hardness values are quoted as HRC equivalents i.e. where lighter loads are
used the results should be converted to the HRC scale,

Conversion
Factor
Cft.

Safety Factor

Circlip

Type Clip | Groove

0500
0600
0700
0900
1000
1100
1200
1300
1302
1308
1400
1408
1460
1500
16500 L,C.5

B b B e e e G G0 G0 0 B B B e B B B B PO B B
B B B B 0 B o b R B B3 B R R R RS B 3 RO B3 R B B B B
O £ 4N CN N O £ £ £ £ £ N U O T LT T LN N 4 AR R AN
SO S S —S 0000000 —=0 =00 —-——0—
cEooocoho [ AP R =R R B e e ] DD o
b i ] ] &

Rockwaell Vickers
Minimum Minimum

Scale Load kg. Test piece Thickness Load kg. Test plece Thickness
15N 15 0.60 5 0.25
30N 30 0.80 10 0.35
45N 45 1.00 20 0.45
A [21] 1.25 30 0.55
B 100 1.50 50 0.75
[ 150 1.50 100 1.00

Standard Formulae - Static Loads, Sharp Edged Abutment,

The maximum safe load for a circlip assembly may be calculated using the
formulae shown below. Conversion factors have been incorporated to take
account of groove imperfections, slack fits etc.

Where hardened groove materials are used, the circlip is usually the weaker
component and, conversely, where soft groove materials are employed, the
strength of the groove will be the limiting factor.

External Clips

Clip thrust load Tc = S...7. it, Cf,

5f CLIP

Groove thrust load Tg = SIS-G).Y.T. Cf.

2 x S5f Groove
Internal Clips
Clip thrust load Tec = B.1.T. U, Cf.
Sf CLIP

Groove thrust load Tg = BIG-B).Y. . Cf.
2 x Sf Groove

Where:

S = Shaft diameter Cf = Conversion factor
B = Bore diameter Sf = Safety factor

G = Groove diameter = Ultimate shear

t = Circlip thickness strength of

¥ = Yield strength of circlip material

groove material




THRUST LOAD CALCULATIONS
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Special Materials

If circlips or grooves are
produced in materials other than
those shown in the catalogue,
then thrust load figures must be
adjusted accordingly.

Groove

Groove materials may, in
practice, vary considerably from
our accepted norm of ‘MILD
STEEL'. The adjacent table
shows typical figures for other
common materials.

Multiply catalogue figure by
conversion factor to obtain
madified groove thrust capacity:
Tg = Tgx Cfg.

For intermediate materials,
groove capacity may be
obtained by ratio method.

i.e. Te' = Tex Y (Actual)

¥ (Catalogue)

Step %
W NN
N Ak \\'

L

ANARNNY

.‘1. Y

W Y
Y hoh

Impact Loading .
The max. acceptable impact load

Circlip

Tei = E,l N.m. (ft. Ib)
2

Circlip
Conversion factors are listed in Conversion
adjacent table for special circlip Material Code | Factor-Circlip
materials. Multiply catalogue Ele

figure by conversion factor to Stainless Steel RS 0.95

obtain modified thrust capacity: ;g g-g

Te = Tex Cic -
Berylium Copper| BC 0.6
Phosphor Bronze | PB 0.4

Ultimate Yield Strength (Y] Approx. Conversion
Groove Tensile Hardness Factor -
Material Strength BHN Groove
Kglmm? Ibfin? Kgimm? Nimm? Cfg
Hardened 126 145,000 100 980 360 3.26
Steal
Mild Stesl a7 45,000 31.5 300 125 1.0
Cast lron 32 32,000 25 220 85 0.73
Brass 47 60,000 43.0 420 126 1.4
(Cold rolled)
Brass (Soft) 35 18,500 13.0 130 110 0.43
Zine Alloy a0 21,500 15.0 147 B0 0.47
Aluminium 20 18,000 12,7 126 65 D.42

Radiused, Chamfered Abutment
Where possible, radiused or chamfered abutment should be avoided, since the
load bearing capacity of the circlip will be significantly reduced.

If chamfered or radiused parts must be used then the allowable thrust load will
be reduced in proportion to the chamfer depth or radius.

The thrust load for a given corner break may be calculated as follows:

Te'= X.T. Ef.In (1 + é—b!

6.1

= Acceptable component deflection

= Ch + 0.05 mm or 0.75R + 0.05 mm

In = Natural log.

Elastic Modulus: E = 204100 N/mm’ for Carbon Spring Steel

Where: X
L

For nomenclature of other symbols see page 15.

MNote that where there is a large clearance between shaft/bore and retained
part or a step in the shaft/bore, then these situations should be treated in the
same way as with chamfered abutment.

for a circlip assembly may be determined by the use of the following formulae:-

Groove Catalogue thrust load circlip N (Ib)
Catalogue thrust load groove N (Ib)
Circlip thickness converted to metres (feet)

Tc
Tg
t

d Groove depth converted to metres (feet)

Tgi = Tg.d N.m. (ft. Ib)
2




PACKING METHODS AVAILABLE

Fastener Bulk Roll Shrink Strip Rod Stacked
Type Packed Packed Wrapped Stacked Sizes
Sizes Sizes Sizes Sizes Fixed Double
A0500 ALL
ADG00 ALL
AQT00 ALL
AQ0800 ALL
A1000 ALL
A1100 ALL 21
A1200 ALL
*** D1300 B-37 65-400 15-64,72,75 & B0 *
N1300 25-200 206-950 75-300
N1302 156-200 206-550" " 156-300**
MN1305 ALL
M1308 16-38 40-100 "
MN1308 62-200 206-400
D1400 3-49 50-400
M 1400 12-196 200-1000
N1401 ALL
M 1408 12-48 50-100
N1408 50-196 200-400
M 1440 ALL
N1440 ALL
01460 12-48 50-100
MN1460 ALL
M1465 ALL
N1465 ALL
= D1500 ALL 7-19 1.2-6
+ B1500 ALL 188-1079| 52-147
= WN1500 ALL X21-X118 6-18
MN1501 ALL
o+ N1540 ALL 21-56 9-18
M1700 ALL
- N1800 ALL 62-100 12-56
M1B00 ALL 3-26 -
D2000 16-38 40-110 " .
D2100 16-48 50-110
M2300 7-215 220-440
M2400 4-215 220-400
M2500 ALL ALL
M3200 30-215 220-240

STANDARD PACKING AVAILABLE
*Some/further sizes may be available on request.
**Stacked with bevels randomly orientated.

**#* Sizes 40-64 normally supplied 100% functionally tested.

+-May be taped.

11



ORDERING

PART DESIGNATION WHEN ORDERING

The full part designation consists of 14 digits - as found on our advice notes etc. For the
purposes of ordering, however we recommend the use of an abbreviated code of 9 digits - with
supplementary Finish & Packing codes, where necessary.

D{|1|3[0|0|]|O0|2|5(0||A

LETTER USED TO MATERIAL

DISCRIMINATE ORDER

BETWEEN SIMILAR CODE

TYPES MADE TO

DIFFERENT STANDARDS CIRCLIP TYPE SIZE CODE
A | Carbon Spring Steel CS
B | PH 15-7 MO Stainless Steel | AS
C | 420 Type Stainless Stesl RS
D | 302 Type Stainless Steel 5SS
E | Phosphor Bronze PB
F | Beryllium Copper BC

The information necessary for ordering is given on each page of the catalogue data sheets,
In the example given above the circlip represented is:

i) A metric circlip conforming to DIN & BSIstandards ...........cccoviiiiiiiiiniiciiciinieinene, (D)
A atandard intamnal e i L e A e e e s T e s R A T e e e (1300)
TR T (a) o o T B o B T T R b et e e P (0250)
iv) Material — Carbon spring steel (CS).. . PRI

Standard materials and finishes are shnwn ﬂn each clata sheat if nnn standard uanants are
required, this information should be noted after the part number.

e.g. N1500 0050 B STKD for clips required in stainless steel (type AS) — stacked

For special materials see page 6

For finishes see page 7

For packing methods see page 11

N.B. Since many non-standards can only be made to order, customers should enquire as to
availability before ordering.

Where plating, or non-standard materials are required, allowances must be made on groove
widths. It is recommended that an additional tolerance of 0.056 mm (.002") be allowed on both
the groove width and the circlip thickness.

12




SHIMS & SUPPORT WASHERS

Series P & Series R Incorporating DIN 988
All dimensions
inv Py
E When ordering Shims or Support
Washers quote series P or R,
inside diameter, outside diameter
and thickness example:-
T P.100/120/0.30
P 100 120 0.30
T T T T
B SERIES INSIDE OUTSIDE THICKNESS
i DIA. DIA.
——D, ]
e D . t Hardness: P Series 170-225 HV
T Apply IS0 Tolerance D12 R Series 44-49 HRC
<= Apply 150 Tolerance di2
Shims [Serkes P) Suppart washers
¢ + tTal (Sovies R
D1 D 0.1 0,16 02 0,25 03 0.5 1.0 12 15 V
il o et ] e | i | e P G %) | aw | s
Wi [kglkl kg/k
3 ] 0.016 0,024 0,032 0,040 0,060 0,083 0,185 - - 1.0 - 0,058 0,165
a 8| o030 0,045 0,060 0,075 0,083 0,148 0,296 = = = 10 | -008 0,236
5 1w]| ome 0,068 0,082 0,115 0,139 0,231 0,462 ) . = 10 | -008 0,462
B 12 0,067 0,10 0,134 0,168 0,200 0,333 0,666 - - 1.2 0,06 0,600
7| 13 ] oom 0,111 0,148 0,185 0,221 0,369 0,738 = = e 1,2 0,05 0,885
g 1w ]| oo 0,123 0,164 0,205 0,245 0,408 0,815 = - = 12 | -00% 0,580
| 15 0,089 0,134 0,178 0,23 0,270 0,445 0.8 - - - 12 -0.06 1,070
w| 6| o0oe 0,144 0,152 0,240 0,250 0,481 0,963 & - = 1,2 0,05 1,150
" 17 | o0 0,155 0,206 0,258 0,310 0,515 1,03 = = - 12 0,05 1,233
2] ®] om 0,167 0,222 0,278 0,332 0,555 1,1 - = - 12 | -005 1,330
a] w] ons 0,178 0,237 0,296 0,357 0,585 1.19 1,428 = 16 | -00s 1,78
| 20| o1 0,185 0,262 0,316 0,378 0,630 1% 1,512 < = 15 0,05 1.88
16 N 0,133 0,199 0,266 0,333 0,388 0,666 133 1,586 - - 1.5 ~0,05 2,00
15| 2| 0aw 0,205 0,274 0,342 0,410 0,683 1,36 1,636 15 | -0,06 2,08
| 2| oo 0,210 0,280 0,350 0,420 0,700 1,40 1,680 - - 1,6 | -0,08 2,10
7| u ] oam 0,265 0,354 0,443 0,530 0,885 177 2,124 = - 1.5 0,05 2,65
Ww| 2 | o6 0,278 0,370 0,463 0,551 0,906 1,85 2,220 = - 16 | -0,06 278
w| 26 | 01 0,29 0,388 0,485 0,584 0,97 1.94 2,328 - 16 | -0,08 2.3
20| 22| o8 0,354 0,472 0,530 o7 1,18 2,36 2,837 3,540 - 20 0,05 472
z| x| ox 0,396 0,514 0,643 0,77 1.28 257 3,004 3,855 20 | -005 5,14
| 22 | 0333 0,500 0, 666 0,833 1,00 1,68 3,33 3,99 4,995 20 | -0,08 6,66
% 35 0,370 0,555 0,740 0,905 n 1,85 3n 4,440 5,55 - 20 0,05 7,40
| 3 | o4a 0,621 0,828 1,035 1,24 2.0 4,14 4,968 6,21 20 | -0.08 8,28
2% | 37 | o4z 0,641 0,854 1,068 1,28 213 427 5,124 6,40 20 | -0,05 8,54
28 40 0,503 0,756 1,006 1,268 1.51 2.5 503 6,036 7.54 - 20 0,08 10,06
a0 [ 42 | os3s 0,803 1,070 1,338 1,60 2.68 535 6,42 803 10,7 25 005 | 1340
2| 4 | oss 0,928 1,238 1,548 1,86 3,10 6,19 7.43 9,29 124 26 | -008 | 155
3/ | 45 | 0405 0,743 0,850 1,238 1,48 2.48 4,95 594 7.43 2.9 256 005 | 123
®| 45 | o 0,677 0,902 1,128 1,36 225 4,51 541 6,76 8,0 25 pos | 13
a7 | 4 | o056 0,774 1,032 1,290 1,55 2,58 5,16 6,19 7.74 10,3 25 | -o08 | 129
40 | &0 | 0554 0,83 1,108 1,386 1,69 2,77 5,54 6,65 831 [EK] 26 | -0 | 139
42 | 52 | osa 0,87 1,06 1.5 1,73 2,90 578 6,93 868 11.5 25 008 | 145
a5 | s | os2 0,93 1,22 1,53 1,85 3,10 6.2 7.44 8,30 124 3.0 | -008 | 188
45 56 0,68 1,02 1,36 1,70 2,04 3,40 68 8,16 10,20 136 3.0 - 0,06 20,4
8| 80 | o 1,18 1,568 1,97 2,37 395 7.9 948 11,80 15.8 30 | -o08 | ;7
B0 | 62 | 083 1,24 1,66 2.07 2,48 4,15 K] 9.9 12,40 16,6 30 | -0,068 | 249
B0 [ix] 0.9 1,36 1,82 2.5 273 4,55 91 10,9 13,6 18.2 3.0 - 0,06 213
g2 | 65 | 094 141 1,88 235 2,82 470 9.4 1.3 14,1 188 3.0 006 | 282
65 | 68 | om8 1,47 1,96 2,45 2,93 4,90 9.8 1.7 1,7 19,6 3,0 008 | 203
56 0 1,08 1,64 2,18 27 3,57 5,45 10,9 13.1 16,4 218 3.0 — 0,06 n7
6 | 72 1,27 1,90 2.54 an 3,80 6,35 12,7 15,2 19,0 %4 3.0 008 | 3|0
60 | 75 1,25 1,87 2,60 3,12 3,75 6,25 12,6 15,0 19.7 5.0 3,0 006 | 375
63 B0 1.50 2.5 3.00 37 4 50 7.50 15,0 18,0 25 30,0 3.0 - 0,08 45,0
65 BS 1,85 2n an 4,62 5,65 9,26 18,5 22 n7 3o 35 - 0,06 B30
| @0 1,87 2.95 3,94 493 5,90 5,85 19,7 226 29,5 9.4 35 | -006 | 0
w | = | 208 3,13 4,18 52 6.28 10,5 20,9 75,1 a4 418 35 006 | 7.2
BO | 100 20 3.3 4,44 5,55 B,65 11,1 22 %66 B3 44,4 3.5 0,06 T8
s | w05 | z3a 3.51 4,68 5,85 7.05 1,7 34 21 35,1 45,8 35 | -006 | &0
g0 | 110 | za7 3,70 454 6,17 7.40 12.4 247 6 ar.1 484 a5 006 | 865
85 | 115 258 3,88 5,18 6,47 7.77 13.0 9 na k) 61,8 35 - 006 0,7
wo |12 | 272 4,08 5,44 6,80 B.15 136 27,2 L 40,8 544 35 0.06 | 952
wo | 125 | 347 5,20 B34 8,67 10,4 17.3 34,7 = i i 35 008 | 122
06 | 130 362 5,43 7482 9,06 10,8 18,1 36,2 - 3.5 0,08 | 27
1m0 | o | 4.2 6,93 922 11,5 13,9 21 46,2 - 35 ooe | 162
120 | 150 | s.00 7.50 10,0 125 18, 25,0 50,0 - - - 35 | o008 | 178
130 | 80 | s.38 B8.04 0,7 134 16,1 6.8 536 = = = a5 0.08 | 188
o |10 | s 8,60 5 14,3 17,2 28,5 57.3 = - 35 | -0.08 |20
160 | 1o | &0 9,16 12,2 15,2 18,3 30,5 61.0 35 pos | 214
160 | 180 | s&a7 8,70 12,8 16,2 19,4 2.3 64,7 - - 35 | -o08 |27
170 | 200 | 685 10,3 a7 7.1 20,6 343 885 a - - 35 | -0.08 | 240
Standard material - carbon spring steel, Standard finish - self finish 13




STANDARD INTERNAL CIRCLIPS EUROPEAN SPECIFICATIONS

D1300 Incorporating DIN 472 & BS3673 Pt.4
All dimenshons in mm
Cirelip in bone Circlip in groove
@] o]
iir:;:rai?;m Adternative heg Most m over Beam configuragion
pinfemed siaee for larger sizes 200 mm are withoul hugs on gome lerger sires
¥ Thrust load calculations see pages 9 & 10
SiZE | Bom Groove (G) Circlip [F] wt | TeT| TaT
CODE B G Tal. w Tol. n d L} Tol. D Taol, c c1 L b h gkl ] iNJ
[min) | Imaxl | == | [min}
[LE ] a8 8.4 +0.08 0.90 0.6 6.2 080 |+000]| BT a0 36 | 24 11 1.0 0.1 6200 B0
0080 a 9.4 EI-III 0.90 0.6 0.2 0,80 005 | 9.8 3.7 4.4 25 13 1.0 0.17 TO00
0095 2.5 9.9 1.10 0.6 0.2 1.0 0.3 a2 38 3.0 1.3 1.2 0.2 720
00 1] 0.4 1.10 0.6 0.2 1.00 0.8 a3 4.0 32 14 1.2 0.24 9700 750
0110 1 1.4 1.10 0.6 0.2 1.00 1.8 | +036] 4.1 4.8 3.3 1.5 1.2 0.30| 10700 B30
0120 12 125 1.10 0.8 03 1.00 130 010 sg 5.7 34 [ ) 1.5 D3| 11700 130
0130 13| 136 | +011]0.00 0.9 0.3 1.00 14,1 6.4 64 | 36 1.8 1.5 0.39| 12700 1470
0140 4 146 | —0.00]1.90 0.9 0.3 1,00 15.1 6.2 7.2 37 1.4 1.7 045 13800 1580
0150 15 | 187 1,10 1.1 0.4 1.00 16.2 1.2 B3 | 37 2.0 1.7 048] 14600 1980
060 16 6.8 1.10 1.2 0.4 1.00 17.3 B.0 8.2 38 2.0 1.7 054 | 15500 2410
0170 17 | 17.8 1.10 1.2 0.4 1.00 18.3 88 | w00 | 38 21 1.7 0,58 | 16600 2560
0180 8 19.0 1.10 1.5 18] 1.00 19.5 5.4 | 10.8 4.1 22 2.0 0,81 | 17500 3350
0190 19| 200 nyq]t0 1.5 05 1.00 2065| +042]| 104 | 118 | 41 22 20 0.72| 18500 3580
0200 20 21.0 —D.N 1.10 L] 05 1.00 21,5 | =013 1 1.2 126 | 4.2 b 2.0 0,76 | 19500 37T
o210 21 2.0 2 1.10 L5 0.5 100 22.5 12.2 | 13.8 4.2 2.4 2.0 084 | 20400 3060
0z 2z | 3o 1.0 165 | 06 1.00 735 132 | w6 |42 | 25 | 20 086 | 21400 4150
0z30 2| 240 1.30 1.7 06 1.20 246 142 | 157 |42 | 25 | 20 1.20 | 26800 470
0240 4 6.2 1,30 1.8 0.6 1.20 59| +042| 148 6.4 44 28 2.0 1.21 | 28000 A
0zs0 25 262 | +0.21 | .30 1.8 0.6 .20 269 | -0 |166 | 17.2 45 27 20 1.33 | 29200 GBS0
0260 26 27.2 | -0.00 | 1.30 1.8 0.6 1.20 | +p.00 | 279 16.1 17.8 4.7 28 2.0 1.35 | 30400 GEED
wm | 27 | 284 1.30 21 | 07| 120 |-0.06] 291 171|180 |47 | 29 | 20 155 | 3600 | 7130
0z2a0 | 24 1.30 21 0.7 1.20 301 t70 | 198 | 48 | 28 | 20 1.64 | 32700 a0
0za0 ] 30.4 1.30 21 0.7 1.20 Na 189 | 208 | 48 a0 20 1.74 | 33800 TES0
0300 0| 14 1.30 21 ar 1.4 21 188 | 1B | 48 a0 20 g7 | 35100 vE20
oA | 31 | 327 130 | 404 26 | 08 | 1.2 334 a0 |23 |62 |32 ] 25 220 | 36200 | 9san
030 ) .7 1.30 | -000] 25 048 1.20 34| +05 |06 | 25 5.4 3.2 1.5 158 | 37400 10300
0330 3 u.7 1.30 268 0.8 1.20 BLE|-0B |6 | 238 5.4 a3 25 213 | 36800 | 10600
0340 34 | 357 1.60 28 | 09 1.60 365 26 | M0 |64 |32 | 25 288 | 29700 | 10800
0350 » | 370 1.60 30 1.0 1.60 N 2316 2 | 54 34 25 293 | 51100 | 13200
0360 | 36 | 30| 4p3s]| 180 30 | 10| 180 38.8 M6 | 272 |64 | 40 | 25 3.23 | 52600 | 13500
@0 | 3 | 3o | -000)1.60 30 | 10| 150 9.8 %4 | 280 |55 |32 | 26 | 298| 54100 | 13900
0380 3 | 400 1.60 3.0 1.0 1.60 40.8 284 | 20 5.5 a7 25 3,54 | 65500 | 14300
D400 40 | 425 1.85 18 1.3 1,75 435 778 | 09 | 58 | 38 25 463 | 56600 | 18800
10 41 4315 1.86 38 1.3 1.76 “h |, 0.90 388 | .7 59 4.0 25 5,37 | 58000 | 19300
M a2 .5 1.85 38 1.3 1.76 45.5 I:I..EB 26 | 27 5.9 4 1.5 5.21 | 59500 | 19800
450 4 | 475 1.85 iR 1.3 1.76 485 2o|®dmy |62 |43 | 25 5B | 3700 | 21200
470 a7 48.5 1.85 38 1.3 1.76 BL5 35 | BT | 64 4.4 4.5 B.13 | 66500 | 22100
480 a4 80.5 1.85 18 1.3 1. 75 51.5 M5 | 77 6.4 4.5 25 G631 | 68000 | 22600
0500 50 | s3.0 R 45 1.5 2.00 54.2 303 |40 |65 | 46 | 25 g.01 | BOSOG | 28300
o510 51 B0 .16 4.5 1.5 2.00 55.2 73| o | 65 a7 25 B.72 | A2600 | 28800
o0 52 | 550 2.15 a5 1.5 2.00 55.2 ITs |6 | &7 4.7 25 B91 | 84100 | 29400
0550 5 | 580 2.15 45 1.5 2.00 5.2 4.7 | 44 | 6H 5.0 25 9.44 | 89000 | 31100
0560 | 56 | 58.0 215 45 | 1.5 | 200 602 | yqp (417 | 454 |68 |51 |25 9.75 | 90600 | 31700
0570 7 | o0 |+030 | 215 4.5 1.5 200 |«0.00 |62.2 B 0'45 427 | 46.4 6.8 B 25 956 | 9200 | 3200
0580 68 | 61.0 [-000 | 218 L] 1.5 200 |-007 622 ¥ 435 | 472 | B9 5.2 25 10,36 | 93800 | 3X00
0B 60 | B30 2.15 45 1.5 2.00 64.2 447 |484 |73 |64 | 25 11.15 | 97100 | 33900
0630 a2 650 2,16 4.5 1.5 2.00 66,2 467 | 50.4 73 5.5 .B 11,548 | 100000 | 35700
0630 63 B6.0 2.6 45 1.5 2.00 67.2 477 | 514 |73 56 2.5 1M.78 |102000 | 35600
0840 L2 7.0 2.16 a5 1.5 2.00 8.2 48,7 | 52.4 7.3 52 25 16.80 |104000 | 38200
0850 &5 | 680 2.65 4.5 16 2,50 8.2 48,0 | 628 16 58 30 17.71 |131000 | 35800
Standard matenial - carbon spring steal. Standard finish - phosphate and od,
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STANDARD INTERNAL CIRCLIPS EUROPEAN SPECIFICATIONS

D1300 (Continued) Incorporating DIN 472 & BS3673 Pt.4
SIZE | Bore Groove (G) Circhip (F) wi, et | et
CODE B G Tol W Tol, n d t Tol, D Tol. C c1 L b h [kgikl [ 1] (M)

imin} | =~ iman} | ~ | imin}

D& &7 T0.0 2.65 4.5 15| 250 728 50B8| =46 7.7 60| 30 7n 136000 | 37000
0680 68 T.o 2.65 4.5 15| 260 7.5 E16]| 554 1.8 6.1 30 17.72 136000 | 38500
o0 | | 730 265 45| 16| 280| 4pop| 745| +1.10| s36| 57.4| 78| 62| 30 | 17.65 | 142000| 39600
720 | 72 | 7s0| tO-30) e 45| 15| 250 _goy| 75| -048| 56| 84| 7B | Ba| 30 | 1970 | 146000| 40700
om0 | 75 | 780|000 2es conal-45] 181 280 795 86| 24| 78| 66| 3.0 | 2062 | 152000| 42400
0760 76 79.0 266 _ Djm 4.5 1.6 250 B0.7 506| 634 78 6.1 3.0 2268 154000 | 43000
0780 T8 B1.0 266 45 1.6 | 2560 B2.5 60,1 640| B85 68| 3.0 22,46 158000 | 44100
CE00 B H1G 2.65 53 18| 250 B5.5 B2.1| 6585 BE 70| 30 2138 VE2000 | S2800
0E20 -] BE.5 2.85 53 1.8 | .80 BTG B4.1| 685 A6 62| 3.0 22,27 | 166000 | S4100
a5 B5 Ba.5 316 5.3 1.8 | 3.00 80.5 BES| .3 86 72| 38 3,8 | 206000 | G6100
08en BR M5 +035 | 315 i | 1.8 3.00 835 68| 743 B.8 74| 36 3284 | 214000 | &E100
0900 a0 35| -0.00| 3.15 53 1.8 300( +0.00 | 955 +1.30 na) ma BE 78] 35 3335 | 218000 | 55400
0az0 w2 955 .15 53 1.8 3.00 0.08 | 97.5 0.54 BT mMma a7 78| 38 35.72 B0T00
as0 a5 985 3.15 53 1.8 .00 100.5 i T65| 809 | B8 B1]| 35 38.88 | 231000 | 6200
0380 | 98 | 1015 3.15 53| 18| 300 1035 790)| B35| 90 | 83| 35 | 4216 | ZW000| 64700
1000 00 | 1035 3.15 5.3 1.8 3.00 1055 BO.G | B51 a2 B4 | 38 4341 243000 | 66000
1020 102 | 106.0 4.15 60 | 20| 4.00 108.0 20| 70| 95 B5| 36 55,20 | 330000 | 76800
1060 106 | 109.0 4,15 60 | 20 | 400 12 B0 200 95 BT | 35 B9.20 | 340000 | 7E200
1080 108 | 1120 +0564 | 415 60 | 2.0 | 4.00 150 80| WO| 95 B3| 35 B2.60 | 350000 | 81400
1100 | 16 | 174.0 | -0.00 | 4.15 60 | 20| 400 117.0 2| a32| w04 | 80| 35 | 775 | 3s6000| a2900
120 nz | 16.0 4.15 60 | 20| 4.00 9.0 20.0| 95.0| 1056 a1 35 T0.68 | 362000 | B4400
1150 116 | 118.0 4.15 6.0 20| 4.00 122.0 30| 9%8.0| 0.5 23| 35 7310 | 372000 | B&700
1200 120 | 124.0 4,15 6.0 20 | 400 127.0 868 | W020| 10 87| 38 BD.40 | 388000 | 90500
1250 125 | 128.0 4,16 6.0 20 | 4.00 132.0 1012 | W7.0 | 1.0 (100 ) 40 B1.20 | 405000 | S4300
127 127 | 1310 4.15 60 | 20 4,00 135.0 103.9 | 1080 1.0 | W00 | 40 BO.B) | 417000 | 895800
1300 | 130 | 1340 415 60 | 20| 400 137.0 168 | 120 no [w2| 40 | 513 | 421000 Se000
1360 136 | 139.0 415 60 | 2.0 400 [+0.00 |1420 (+1.50 [111.5 1160 ) 11.2 | 1056 | 4.0 84,79 | 437000 | 102000
1800 | 140 | 1440 | oo | 415 60 | 20| 4.00|-090 |1a7.0|-063 |165 [ 121.0] 12 |07 | 40 GR.61 | 453000 | 106000
1450 145 | 149.0 | ~ n'm 415 | +0.18 | 60 | 2.0 | 4.00 162.0 1200 [ 126.0 | 1.4 | 108 | 4.0 | 106,50 | 459000 | 108000
1500 160 | 155.0 , 415 | <000 | 75 | 25 400 16580 1248 [ 7.0 | 120 | 1.2 | 40 | 10880 | 485000 | 141000
1560 155 | 160.0 4.15 75 | 26 | 4.00 164.0 1298 | 1360 | 120 [11.4 | 40 | 128.00 | 502000 | 146000
1600 | 160 | 165.0 4.15 75 | 25| 4.00 169.0 1327 (1290 | 120 (1.6 | 4.0 | 13050 | 518000 | 151000
1650 166 | 170.0 4.156 76 | 25 | 4.00 174.5 1307 | 1440 | 130 (118 | 4.0 | 132,00 | 534000 | 166000
1700 7 | 1750 4,15 75 | 25 | 4.00 1785 416 [ 1480 | 135 (120 | 4.0 | 14950 | S50000 | 160000
17860 176 | 180.0 4.16 76 | 25| 400 184.5 146.56 | 153.0 | 135 |12.0 | 40 | 15850 | 556000 | 165000
1800 180 | 185.0 4.15 75 | 25 4,00 189.5 150.2 | 1560 | 4.2 [130 | 4.0 168,00 | SE3000 | 170000
1850 185 | 180.0 4156 15 2.5 4,00 1946 155.2 | 161.0 | 14.2 [ 130 | 40 | 177.50 | 595000 | 174000
1800 190 | 1950 415 76 | 256 | 4.00 199.5 170 1602 | 1660 | 143 |13.0 | 40 | 1B84.00 | 615000 | 179000
1960 | 195 |200.0 4.156 75 | 25 | 4.00 204.5 +0'?2 1852 (171.0 | 142 [13.0 | 40 | 189.60 | 631000 | 184000
2000 |200 |205.0 *ﬂﬁ 415 76 | 25 | 4.00 2086 |75 1702 [176.0 | 143 |130 | 4.0 | 196,00 | 547000 | 188000
2100 | 210 |2168.0 6.156 90 | 30 | 6.00 220 1802 | 187.0 | 4.2 (140 | 40 | 2683.00 | TIN000 | ZFM000
200 | 220 | XH.0 5.15 90 | 30 5.00 2320 1902 {1970 | 142 (140 | 40 | Z76.00 | THODO00 | 245000
2300 230 | 238.0 B.16 9.0 3.0 5.00 2420 2002 {2070 | w2 (w0 | 40 | 201,00 | BOS0O00 | 260000
2400 240 | 2460 B.15 20 | 30 5.00 252.0 2102 | 3170 | 142 (140 | 40 | 304.00 | B45000 [ 271000
2500 B0 | 256.0 5.16 80 | 3.0 500 (,o00 [262.0 2202 | 270 | 142 [140 | 40 | 31850 | BB0000 | 2R3000
2800 60 | 268.0 6.156 12.0 40 | 500 |-012 |70 +2.00 2260 | 2350 | 6.2 (160 | 50 | 38500 | 915000 | 302000
o0 (20 |278.0 |+0.81 (g5 120 | 40 | 500 285.0 | gy (2360 |2450 | 162 |16.0 | 50 | 40150 | 950000 | 407000
2800 80 (2880 000 (515 120 | 4.0 5.00 2350 2460 (2650 | 1632 |16.0 | 50 | 41760 | 985000 | AXNO0
2900 280 (2680 5.15 12.0 40 5.00 306.0 2560 | 2650 | 16.2 |16.0 | 5.0 | 433.40 | 1020000 | 437000
3000 | 300 |308.0 B.16 120 | 40 | 500 316.0 2660 | 2780 | 16.2 |160 | 5.0 | &46.00 | 1060000 | 452000
300 N0 |30 6.20 15.0 5.0 6.00 327.0 267.8 |Z19.0 | 2.2 (200 | 8.0 | B58.50 | 1310000 | 584000
X0 |32 |30 6.20 160 | 50 | 600 7.0 2778|2890 | 202 |200 | 60 | 65200 | 1350000 | G030D0
1300 330 (3800 6.20 150 | 50 6.00 347.0 878 |XMa0 |22 |20 | 60 | 70500 | 1380000
400 30 | 350.0 6.20 150 | 60 6.00 357.0 278 |308.0 | 202 |200 | BO 729.00 | 1440000 | 641000
300 350 [360.0 |, npg 620 |, 02z |150 |50 | 600 |40.00 [367.0 |42.50 [307.8 |219.0 |202 |20.0 | 6.0 | 752.50 | 1480000 | 660000
3600 | 360 |370.0 |-0.00 (620 [-0.00 [150 |50 | 600 |-0-18 j3rzo |-1.00 l3178 |3ee0 [202 |200 | 60 | 7e9.00 | 1520000 | 678000
0 |30 |1\0.0 6.20 150 | 5.0 | 6.00 3870 3278 |339.0 (202 |200 | 6.0 | 793.00 | 1560000 | GO7000
3800 3| (3900 6.20 16.0 5.0 6.00 3470 3378 (3490 | 202 (200 | 6.0 B1T.00 | V610000 | 716000
3300 30 |400.0 6.20 16.0 50 | 6.00 070 3478 |3580 | 202 |20 | 60 B350 | 1650000 | 735000
4000 400 4100 .20 16.0 6.0 | 6.00 417.0 3578 |389.0 | 202 |20 | 60 | BEXLS0 | 1600000 | 758000

Reference to Table Headings Abbreviations used

A = Free gap h = Hole diameter B.5. = British Standard

a = Radial depth L = Lug depth dec. = Decimal

B = Bore diametar n = Edge margin frac. = Fraction

b = Beam dimension n, = Shaft or bore face ka/k = Kilogrammes per thousand

C = Clearance on shaft to retained face Ib.t = Pounds force

or in bore r = Radius Ib/k = Pounds per thousand

C, = Clearance in groove S = Shaft diameter max., = Maximum

D = Free diameter (Working) Tec = Thrust load for circlip min, = Minimum

D, = Free diamater {Non-functional) Tg = Thrust load of groove N = Newton

:EI = Etwua dapl':h t = Thickness Mom. = MNominal

= End play take-up W = Groove width R T

F = Circlip details w = Wing dimension P

G = Groove diamater Wt = Weight

H = Height X = Quter groove wall to

retained face
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STANDARD EXTERNAL CIRCLIPS EUROPEAN SPECIFICATIONS

Incorporating DIN 471 & BS3673 Pt.4

All dimansions in mm
Circlip In groove
Lug for sires Alternative lug Most sires over Beam configuration
3109 mm for sizes 4-8 mm 185 mm are without lugs on some langer sizes
Sires printed
in blug are &
ook o O T Thrust load calculations ses pages 3 & 10
SIZE |Shaft Groove (G Circlip (F) Wi, Tt | Tot
CobE | 8 G [Tol. [W | ToL | n d t | Tol [ D | Tol | €| C | L b h | tkakl | (N} N}
fmin) |~ gmax)|_~ | imin)
o0 [ 3 28[*3¢3 [os0 03 | 0.10] 0.40 27 70 66| 19| 08|10 0| Mo | 1o
0040 4 18 == 0,50 03 | 0.0 0.40 37| +00a| 86| 82 | 22| 08 | 10 | 0.03 1600 150
0050 5 | 48 |+0.00 lg70 03 | ow| oso| +000| 47| -015|1w03| 98| 25| 11 | 10 | 0.0B 200 190
006D & 57 | ~0-048] 5 5o 05 | 01s)| oo | -005| 5g 1wyl w27 13l 2| o3| 4 340
o070 7 6.7 0.90 05 | 0.5 0.80 66| e[ 1351 129 | 31 14 | 1.2 | 0.8 E500 400
0080 8 76 |+0.00 |pao 06 | 0.20| 08O 74| _pyg | ™7| Mo | 32| 15| 12| 00| 6200 800
0080 g B | -008 | 110 06 | 0.20| 1.00 8.4 wo| B2 | 33| 17 | 22| o B0 680
0100 10 9.6 1.10 06 | 0.20] 1.00 8.3 170 162 | 33 18 1.5 | 040 9700 750
oo | 1 | 08 1.10 08 | 0.2 1.00 102 B0 1wy | 33| 1B | 1.5 | 041 | 10700 | 1040
m2 | 12 | ns 1.10 0.8 | 0.75] 1.00 11.0 0] w1 ]33] 18 | 17| 045 | 11700 | 1130
0130 | 13 | 124 110 09 | 0.30| 1.00 N&| g |202] 192 34| 20 | 1.7 [ 08 | 1200 | 1470
0140 | 14 | 134 1.10 09 | 030 1.00 128 | “gag (214 204 | 35 | 21 | 1.7 | 056 | 13600 | 15%0
o150 | 15 | 143 |+0.00 |10 1.1 | o3| 100 13.8 ““lze| 15| 38| 22 | 17 | 02 | 14600 | 1980
0160 8 152 | -0.11 | 110 1.2 | 040 | 100 14.7 8| 26| 37| 22 1.7 | 0.8 15600 240
o170 | 17 | 182 1.10 1.2 | 000 ] 100 15.7 0| zas | 38 ] 23 | 1.7 | 077 | 16600 | 2560
oo | 1 | 170 1.30 15 | 050 | 1.20 16.5 62| 248 | 39| 24 | 20 | 080 | 21000 | 3390
oo | 18 | 180 1.30 1.6 | 080 | 1.20 175 72| %8 | 39| 25 | 20 | 110 | Zxz00 | 3880
oo |20 | 190 1.30 15 | om0 | 1.2 18.5 84| 270 | a0 | 28 | 20 | 198 | 23400 | 30
@ |2 | 200 [+0.00 [1.30 15 | 0.80 | 1.20 196|+0%3 206 282 | 41| 27 | 20 | 126 | 24500 | 30960
220 z2 | 210 |-0.93 |1.30 1.6 | 0.60 | 1.20 06|-042 | 308 | 294 | 42 | 28 | 20 1,30 26700 4150
ex |23 | 20 1.30 15 | 050 | 1.20 215 20| 306 | 43| 29 | 20 | 1.54 | 26000 | 4340
040 |24 | 29 1.30 1.7 | 056 | 1.20 | +0.00 (222 @2 | 7|44 | 30 | 20 | 1.52 | 28000 | 49680
w50 | 25 | 239 1.30 1.7 | 085 | 120 | -0.08 | 232 32| 327 | 44| 30| 20| 1o | =00 | 5180
@60 | 26 | 29 |+000 |1.30 1.7 | 055 | 1.20 24.2 35| 339 |45 | 31 | 20 | 175 | 50400 | 530
20 |27 | %6 |-02 |1.30 | spqe |20 | 070 ] 1.20 49 |+02 |387 | 348 | 46| 310 | 20 | 180 | 3600 | N0
w80 |28 | 266 160 | 00021 | 070 | 1.5%0 258 |-042 (79| 3s0 | a7 | 32 | 20 | 247 | 40s00 | 7390
o |2 | 278 1.60 21 | 070 | 150 6.9 31| 372 | 48 | 34 | 20 | 275 | 42400 | 7650
o0 |30 | :ms 1.60 21 | oo | 150 74 45| 386 | 50 | 35 | 20 | 293 | 43800 | 790
0320 |32 | 043 1,60 26 | 085|150 298 430 | 407 |52 | 36 | 25 | 3.02 | 46700 | 10300
0330 A | 3 1.60 26 | 085 | 1.50 30.6 40| 41.7 | 52 | 47 | 26 | 3.30 48200 | 10600
oMo |34 | =3 1.60 26 | o8s| 150 35 |+025 (454 | 431 | 54 | 38 | 25 | 372 | 49700 | 10900
0350 » | B[O 1.60 30 | 100 | 1.50 27 |-050 | 468 | 442 | 56 | 38 | 25 im 61100 | 13300
0360 |38 | 340 165 30 | 100|176 12 47E | 452 | 56 | 40 | 25 | 4.55 | 51400 | 13600
380 |38 | ®o 1.85 30 | 100|178 352 602 | 476 | 58 | 42 | 25 | 508 | 54800 | 14300
400 |40 | 375 |+000 [1.85 38 |18 |17 365 |526 | 496 [ 60 | 50 | 25 | 6554 | 56600 | 18800
20 [42 | 305 |93 |18 38 |1 | 1S 35 557 | 5265 | 85 | 50 | 25 | 589 | ‘50500 | 19800
o450 | 45 | 425 1.85 28 |15 | 178 N5 61| 558 | 87 | 50 | 25 | 676 | 83700 |21200
450 | 46 | 435 1.85 3B |15 | 178 425 |+039 |60 | 568 | 67 | 60 | 25 | 7.24 | 85100 | 21700
o470 |47 | 445 1.85 38 | 1.8 | L7 436 |-000 |813 | 581 | 68 | 60 | 25 | 7.30 | 66500 | 22100
ME0 |48 | 455 1.85 38 |18 | 1.7 &5 625 | 583 | 89 | 50 | 25 | 751 | 67900 |22600
0s00 |50 | 47.0 215 45 | 150 | 200 45.8 645 | 608 | 69 | 65 | 25 | 988 | 8OO0 | 28300
0520 |82 | 480 2.15 45 | 1.50 | 2.00 478 687 | 830 | 70 | 65 | 25 | 953 | B4100 (29400
0540 |54 | 610 2.15 45 | 160 | 2.00 9.8 69.0 | 652 | 71 | 55 | 25 |10.30 | 87400 | 30500
0550 |55 | 520 215 45 | 150 | 200 50.8 702 | 664 | 72 | 55 | 25 [1w041 | 89000 |31100
0550 |86 | 530 |+np00 (216 45 | 160 | 200 | 4000 |51.8] ... |718 | 67.6 73 | 565 | 25 |50 | 90600 | 31700
080 [ [ 550 [~030 fas 45 | 180 | 200 | -0.07 [638 | _y4p 736 | 86 | 7.3 | 6.6 | 26 [1247 | 93800 |32800
0B00 |60 | 57.0 2.15 45 | 1.50 | 200 55.8 766 | 718 | 74 | 58 [ 25 |36 | 97100 | 33000
e |2 | 580 2,16 45 | 150 | 2.00 &8 778 | 740 | 756 | 60 | 25 [12.36 | 100000 |35100
063 |8 | 600 2.15 45 | 150 | 200 5688 780 | 752 | 7.6 | 62 | 25 [13.10 | 102000 | 35600
0650 |85 | 20 2.65 a5 | 180 | 280 608 g4 | 776 | 78 | 63 | 30 [2044 | 131000 |36=00
16 Standard matediad - carbon spring steel. Standard finish - phosphate and oil.




STANDARD EXTERNAL CIRCLIPS EUROPEAN SPECIFICATIONS

D1400 (Continued) Incorporating DIN 471 & BS3673 Pt.4
SIZE | Shaft Groove (G Circlip (F] Wt et | TaT
cope| s G | ToL | W | Tol. | n d t |[To. | D [T Cc|ct] L |B b | kg | IN N}
imin) | e~ tmaxt |~ | tmini

0670 | 67 | BAD 265 45| 160 | 250 B26 @me| ma| 79| 64| 30 | 2043] 135000 | 700
pes0 | 68 | B5.0 285 45| 150 | 250 6.5 44| 81.0| 80| 85| 30 | 19255| 138000 | 38500
om0 | 70 | &0 265 45| 150 | 280 655 70| eaz| 81| 66| 30| 2213| 142000| 30600
0720 | 72 | 8.0 000l 285| so0e| 45| 1E0 | 250 | +0.00| 675 2| ss4| 82| 68| 30 | 21.80| 146000 | 40700
0750 | 75 | 720 To'a| 268 | Toog| 46| 150 | 250 | -0.07| 70.5| +046| 27| 88| 84 | 7.0 | 30 | 2465] 162000 | 42400
0T | 77 | 740 265 45| 150 | 280 725| =110 49| mo| 85| 72| 30| 2426 150000 | 3500
o0 | 78 | 750 2,65 45 | 1.50 | 250 735 961| s22| 86| 73| 30 | 2810 158000 | 44100
0800 | 80 | 765 265 53| 175 | 280 745 ag1| @37| 86| 74 | 30 | 2668 | 162000 | 52800
o0 | @2 | 785 265 53| 175 | 280 785 w03 958| 87 | 76| 30 | 28.35| 166000 | 54100
o850 | 8 | 815 3.15 53| 1.75 | 3.00 795 w33 | ses| 87 | 7.8 | 35 | 3540 206000 | 58100
ces0 | 88 |845| . (315 53| 175 | 300 825 1065|1020 | 88 | 80 | 35 | 3085 214000 | 58100
0000 | %0 | B8s 3-35 3115 63| 175 | 3.00| +0.00| 845 wes|i40| 88| 22| 35 | 3889 218000 | 55400
oms0 | 85 | ;5| 7| aas 63| 175 | 3.00| -0.08| 895 nag 10| 94 | 86| 35 | 4239 231000 | &XTOO
0oe0 | o8 | M5 315 53| 1.78 | 3.00 91,5 1186 | 1n4a0| a8 | 80 | 35 | 54.00| 238000 | 64700
1000 | 100 | 965 215 53| 175 | 3.00 45 1202 | 1160| 98| 90| 35 | 488s| 243000 | 66000
1020 | 102 | =80 415 60 | 200 | 400 950 | +054 1224 [180| a7 | a2 | a5 | 6873 | 330000 | 76300
1050 | 105 [101.0 415 60 | 200 | 400 880 | -1.30|128.2 1220 | w0 | 83 | 36 | 736 | 340000 | 7200
1080 | 108 |104.0 | +0.00] 4.15 60 | 200 | 400 100.0 129.0 | 124.0 | W00 | 95 | 35 | 83.45 | 349000 | 81400
1100 | 110 [1080| -054| 495 60 | Zoo | 400 103.0 131.2 | 1270 | 101 | 9.6 | 35 | 75.24| 356000 | E2a00
1150 | 115 [111.0 416 60 | 200 | 400 108.0 1373 | 1330 | 106 | 88 | 35 | 7865 | 327000 | B0
1200 | 120 |116.0 4,15 6.0 | 200 | 400 113.0 1431 (1280 | v |2 | 35 | 8558 | 388000 | 0500
1250 | 126 1210 4,15 60 | 200 | 400 118.0 1490 (1440 | 1.4 | 1004 | 40 | 906 404000 | 84200
1300 | 130 1280 4,15 6.0 | 200 | 400 123.0 1544 (1500 | 1.6 | 107 | 40 | 9890 | 421000 | 6000
13650 | 138 1310 4,15 6.0 | 2.00 | 4.00 128.0 159.8 | 155.0 | 11.8 | 1.0 | 4.0 | 113.40 | 437000 | 102000
1400 | 140 |136.0 4.15 60 | 200 | 400 | o00 (1330 165.2 |160.0 | 120 | 11.2 | 40 | 198 106000
1450 | 145 |10 4,15 60 | 200 | 400 |-0.90 13m0 1706 | 1860 | 122 | 11,5 | 4.0 |128.53 | 470000 | 108000
1800 | 150 [145.0 | L0418 75 | 250 | 400 1420 177.3 | 110 [ 130 | 118 | 40 [13280 | 485000 | 141000
1560 | 155 [150.0 | "pga|4.15 | +018| 7.5 | 280 | 4.00 146.0 | +0.63 [1823 | 176.0 | 130 |120 | 40 | 136.06 | 501000 | 145000
600 | 00 [1550 | |45 | -000| 75 | 260 | 400 1510 | -1.50 | 188.0 | 182.0 | 133 [122 | 4.0 |137.50 | 518000 | 151000
1650 | 185 |180.0 4,15 75 | 250 | 4.00 155.5 163.4 |187.0 | 135 | 125 | 4.0 | 151,96 | 534000 | 156000
700 | 170 | 185.0 4.5 75| 260 | 4.00 160.5 1964 | 1920 | 135 | 129 | 4.0 | 1859.00 | 550000 | 160000
1750 | 178 1700 4.15 75 | 250 | 4.00 1655 2034 |197.0 | 135 | 129 | a0 |173.70 | 566000 | 165000
1800 | 180 [175.0 4.15 75 | 280 | 400 1705 2100 |204.0 | 14.2 | 135 | 40 | 18800 | 582000 | 170000
1850 | 185 |[180.0 4,15 75 | 250 | 4.00 175.5 2152 (2000 | 143 (125 | 4.0 |193.00 | 596000 | 174000
1900 | 180 |185.0 4.18 75 | 250 | 400 180.5 200 |2140 | 142 [ 140 | 40 |203.00 | 615000 | 178000
1950 | 195 |190.0 4.15 75 | 250 | 4.00 185.5 260 2190 [ 142 [ 140 | 40 [20050 | 631000 | 184000
2000 | 200 |186.0 4,15 75 | 280 | 4.00 190.5 700 |2240 | 42 | 140 | 40 |21a00 | S47000 | 188000
2060 | 205 |188.0 | +0.00 | 5.5 9.0 | 300 | 500 193.0 760 |z80 | 142 140 | 40 |27800 | 721000 | 232000
2100 | 210 |204.0 |-0.72| 6,15 90 | 300 | 500 196.0 | +0.72 |240.0 (2330 | 142 | 140 | 40 |285.00 | 739000 (238000
o0 | 20 |2140 5.15 90 |20 | 500 208.0 | -1.70 |750.0 |243.0 [ 142 | 140 | 4.0 [298.50 | 775000 | 248000
7300 | 230 2240 515 9.0 | 3.00 | 500 2180 2600 | 253.0 | 142 |14.0 | 4.0 |312.00 | 809000 | 260000
2400 | 240 [234.0 5.15 9.0 | 300 | 500 [*0% \2280 770.0 | 2630 | 142 | 140 | 40 |326.00 | 823000 | 271000
00 | 260 2440 5.15 g0 | 300 | 500 [T9% |zmo0 7800 |272.0 | 142 [14.0 | 4.0 |34000 | BBO0OO | 283000
600 | 200|220 5.15 12.0 | 400 | 500 2450 2940 |285.0 | 6.2 |16.0 | 50 |414.00 | 915000 | 362000
2700 | Zro 2820 5,15 120 | 4.00 | 5.00 7550 340 |2950 | 162 (180 | 50 |430.60 | 950000 | 207000
2000 | 20 [272.0 |, g00 [ 515 120 | 400 | 500 2650 |+0.81 M40 |3050 | 162 |60 | 50 |44650 | 9es000 | 422000
200 | 200 (2820 |Zpgy 615 120 | 400 | 500 9750 |-2.00 |324.0 |3150 | 162 | 160 | 5.0 |463.00 [1020000 | 437000
3000 { 300 |220 | T | &S 120 | 400 | 500 2650 0 (3250 | 162 (160 | 50 |479.00 |1056000 | 452000
300 | 30 [300.0 6.20 150 | 500 | 800 293.0 3622 |341.0 | 202 |200 | 80 |710.50 1308000 | 584000
3200 | 320 |3100 .20 160 | 500 | B.00 303.0 322 |11 | 202 (200 | 6.0 |734.00 |1351000 | 603000
10 | 1m0 |00 6.20 150 | 500 | 600 313.0 3122 |10 [202 |20 | 60 |757.00 |1383000 |6Z2000
3400 | 30 [330.0 6.20 150 | 500 | 00 323.0 3822 (3.0 | 202 |200 | 60 |780.00 |1436000 | 641000
3500 | 350 |340.0 620 |+0.22 (150 | 500 | 6.00 |+0.00 [333.0 |+1.00 |382.2 |381.0 | 202 |200 | 6.0 |805.00 |1478000 |660000
3600 | 360 |350.0 | +0.00|620 |-000 | 150 | 500 | 600 [-0.18 [343.0 |-250 |a022 |30 (202 |200 |60 [827.00 |1520000 | 678000
3700 | 370 |360.0 | -o089 |6.20 150 | 500 | 6.00 1963,0 4122 |aono | 202 |200 | 60 |es0.00 [1562000 | 697000
3|00 | 3|0 [3700 6.20 150 | 500 | 800 363.0 4222 |ano [202 |200 | 60 |e73.00 [1604000 | 716000
3000 | 30 [380.0 6.20 150 | 500 | 6.00 573.0 4322 |4210 [202 |200 | 6.0 |B96.00 [1638000 |735000
4000 | 400 |3090.0 6.20 150 | 500 | 8.00 1383.0 4422 la310 |202 [200 | 60 |919.00 |1689000 |754000
Competitors Equivalents
Andarton Seager Waldas/Salter Anderton Saager Waldes/Saltar Andurton Sesger Waldes/Salter
ADS00 - = D1400 DINATY (A} 7100* M1500 - 5133
ADBOO = - N1400 — 5100 A1500U, CES = 2005, 2021, 2026 *
ADTO0 - = B 1400 AZ B100° H1501 - 5131
AQE0D - =X M1408 AV = N1540 = 5144
A1000 - - N1408 = 5108 M1700 = 3
AT100 s - M1440 G - M1800 H =
A1200 = - 1440 o EE5E N1B0G - 5103
01300 DiNg72 () 7000 D1460 DINGTY {AS) - 02000 DINGBA (K] =
N1300 ~ NS000 1460 - 5160 D2100 DINGES (AK) e
81300 Jz 000 M1465 - 715 MZ300 58 =
N1302 o N5002 1465 = 115 M2400 sW -
N1305 & 5005 B1500 = 6133 M2500 = =
M1308 v i 01500 DINGTSS (RS) 7133 Mazo0 DINBAIT ISP -
N1308 - 5008

*Salter anly
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STANDARD INTERNAL CIRCLIPS AMERICAN SPECIFICATIONS *

N1300 Equivalent to MIL-R-21248/MS 16625

Al dimenshons in inches
L
Alwmlwﬂclug\
above 118 sime
hT_
D
Cirelip in bor
T Thrust load calculations see pages 9 & 10 * These circlips should not be used as direct substitutes for British Standard Imperipl sires
SIZE Bore (8] Groove (G Circlip [F) we | TeT| ToT
CODE B G |[Tol. | W |Tol. | n d 1 | Tel D |Tal | C c1 L b | e | h |k | (B0 | (b6
[frac] [ Tdec) {min] | e~ [maxt| = | =~ |imin)

0025 | 174 280| 268, 8 [+ .00z 027 | 008 | 015 280 1 13 | o068 |.025(.0v5) 028 (008 | 530 130
0031 | 5/16 a2 330 | =00 ma |- ooo| 027 | 009 | 015 M 7| | o | ox| .ol 020 (011 683 1@
007 |38 318 387 0z 033 | 01 | 0% 415 2| .z | 085 |.040)| 08| 039 |(025| 13M| 236
D043 | 7716 438|461 fiv.:] M35 | 2| 025 vl s 2% | .00 | 049 | 29| 039 | 037 | 1680| 285
0045 | 26/64 453 417 v} 36 | .2 | 025 408 25| 27 | w1 | 080|030 | 45 | 043 | 00| 310
0050 | 1/2 500 | 530 |+ 002|039 045 | .05 | 035 0] f'gg 26| 2| N7 | 063|035 .45 | 0.70 | 2M470| 425
0051 | — B12| 642 ic:] 045 | 015 | 035 Ban | 7| 30| .19 | 053|005 | .45 | 077 | 2630 435
0056 | 8/18 562 | 596 (39 051 | 017 | 035 G20 28| 32 | 137 | 053|035 | 46 | 085 | 2780| 540
D062 | 5/8 B | BES 039 080 | .020 | .035 Rt A5 38 | 137 | 060 | 035|060 | 1.0 | 3080 TO05
0068 | 11718 G688 | T2 038 o0 B8 | 022 | 035 | 763 A1 45 | 137 | 063 | 006 | 08D | 1.2 | 3a00| &85
0075 | 374 T50 | 798 088 | _“gon| 069 | 023 | 035 B3 45| B0 | 147 | 070 | 040 | 06D | 1.3 | 3T0| 975
T | - an| as 0 072 | 024 | 042 A 47| &2 | 151 | 074 | 044 ( DBO | 1.7 | 4510| 1060
00a1 | 1316 B2 | .B&2 06 76 | 025 | 042 501 A9 53 | 160 | 077|044 | 0G0 | 1.9 | 40| 1150
0086 | — BEE | 820 7] 081 | 027 | 042 |* 002 961 B4 B3| 160 | 081 | 045 | OGO | 2.0 | 5140| 1320
0087 | 7/8 BTG | A t{m_m& 084 | 02R | 042 8 G| 60 | 960 084|045 | 060 | 21 | 5180| 1330
0080 | - S01| 983 6 087 | .029 | 042 1.000 f'g;E 58| B3 | 160 |.087 | .047 | 060 | 22 | 53s0( 1480
0093 | 15/16 838 | 1.000 D6 093 | 031 | 042 1.041 61 67 | 160 |09 | 050 | 060 | 24 | s570| 1840
0100 |1 1.000 | 1,066 46 0ea | 033 | 042 1.111 68 74 | 160 | 104 | 082 | 080 | 27 | BAMO| 1870
oz | - 1.023 | 1.091 e 102 | 034 | 042 1.136 b, 76 | 160 | 106 | 054 | 080 | 28 | 607v0| 1970
0106 | 1.1/16 | 1.082 | 1.130 i 02 | 034 | 050 1.180 68 75 | 185 | 110|066 | 07 | 3.7 | 7800 2040
0112 |1.1/8 1.1 | 1.197 058 108 | 036 | 060 1,249 5| B2 | 185|118 | 057 | 076 | 4.0 | THS0| X0
0118 |1.3/16 | 1.188 | 1282 056 A11 | 037 | 050 1.219 81| B8 | 185 | 120 | 068 | 076 | 4.3 | B400| 2400
025 |1.1/4 1.250 | 1.330 056 120 | 040 | 050 1388 |, gop | BB | 95 | 185 | 924 (062 | 076 | 48 | BBSO| 2830
0131 [1.6/16 | 1.312 | 1.396 | + opa|.058 26 | 042 | 080 1.456 | _ gog | .94 | 102 | .185 | .130 |.062 | 076 | 5.0 | 8300( 3120
0137 |1.3/8 1.376 | 1.481 156 29 | 043 | 080 1.526 1.00 [ 1.08 | 185 |.130 | 063 | 076 | 5.1 | 9700| 3340
0143 |1.7/16 | 1,438 | 1.628 058 135 | 045 | 050 1.586 1.06 [ 195 | 185 |.133 | 065 | .O76 | 5.8 |10200| 3660
0145 | - 1.456 | 1.548 i 138 | 046 | 050 1.616 1.08 | 1.17 | 185 |.133 | 085 | 076 | B0 (10300| 3790
0150 [1.1/2 1.500 | 1.504 056 | ooa| 141 | 047 | 050 1660 (113 | 1.2 | 185 | 133 |.066 | 076 | 6.1 |10600| 3990
0158 |1.9/16 | 1,562 | 1.658 J0B8 | _nog| .44 | 048 | 0B2 1.734 106 | 1.4 | 205 (160 (.079 | 078 | 9.1 [11400| 4240
062 |1.5/8 1626 | 1.725 068 50 | 080 | 062 1.804 1.21 | 1.31 | 205 |.180 | 0BO | 078 | 10.1 [11800| 4590
0188 | — 1653 | 1.756 068 153 | 051 | 082 1,835 1.24 | 1.34 | 206 |.167 |.0E3 | 076 | 10.4 |12100| 4760
0168 (11916 1.688 | 1.792 .68 166 | 062 | 062 1.874 1.27 | 138 | 2205 (.770 | .OBS | 076 | 108 [12300| 4960
0175 |1.3/4 1.750 | 1.858 | + oo |.0GH 162 | 054 | 0BT 1.942 | +.035 1134 | 144 | 205 |75 |.0B2 | 076 | 1.6 [12800| 5340
0181 (1136 1812 | 1922 | .DBa 165 | .085 | 062 2,012 (=025 (140 [ 15 | 205 |.170 |.084 | 090 | 120 |13200| 5630
0es | - 1.850 | 1.962 068 168 | .066 | 062 2.054 144 | 1585 | 206 (.170 | .085 | .081 12.8 |13500| 5860
0187 |1.7/8 | 18765 | 1.98m .DGE 171 | .057 | 062 2072 146 ( 158 | 206 |.170 | 085 | .091 | 128 |13700| B040
0183 | 1.15/16( 1.938 | 2.056 0es 77 | 059 | 062 2.4 1682 | 164 | 206 (165 | 079 | 091 | 133 [14100| 8470
0200 |2 2,000 | 2122 068 183 | .061 | 062 2.210 158 [ 1,71 | 206 (170 |.085 | .081 | 13.0 |14600| 6000
0206 (2.1/16 | 2.062 | 2.186 086 186 | 02 | .078 2.280 1681 | 1,73 | 225 |.186 | .09 | .091 | 18.0 [18900| 7230
0212 |21/8 | 2125 | 2251 086 183 | 063 | 078 2.350 165 | 1.78 | 236 |.196 |.096 | 091 | 19.4 |19500| 7570
0218 [2.3/16 | 2.188 | 2318 ne6 195 | 065 | 078 2.415 191 | 184 | 236 (199 |.088 | 091 | 19.6 |20000| B8040
0225 | 2.1/4 2.260 | 2.382 0BG 188 | 065 | 08 2,450 1.77 | 191 | 236 (.203 |.107 | .091 | 21.8 |20600 | 8400
0231 (2.5/18 | 2.312 | 2.450 i 207 | 068 | 078 2560 184 [ 158 | 238 (206 |.106 | .091 | 226 |21200| 9020
QX7 |2.3/8 | 237 | 2517 086 213 | on | o 2.630 180 | 204 | 236 |.207 |.108 | .091 | 238 (21700 9540
0244 |2.7/16 | 2.440 | 2.584 086 216 | 072 | 078 202 |+ 040|196 | 211 | 236|205 | 104 | 108 | B3 10100
02s0 |2.1/2 2500 | 2.648 065 22| 074 | 078 | o 2775 |- 030202 [ 217 | 236 [.210 |.103 | .08 | 29.3 | 22800 | 13000
(255 |2.8/16 | 2.662 | 2.714 03 28| 076 | 08 | 2.844 202 | 218 | 268 |.2x | 109 | 08 | 30.4 28000 | 11000
062 |265/8 | 2825 | .78 103 B4 | o7e | ma 2910 208 | 224 | 268 | 206 |.118 | .08 | 34.5 (20600 | 11600
0268 |2.11/16 | 2.688 | 2.848 103 M40 | 080 | (93 2.980 216 | 23 | 268 | 236 |.122 | 108 | 36.2 | 29300 | 12200
@76 |23/4 | 2,780 | 2.914 03 M6 | 082 | 093 3.080 298 | 234 | 284 | 234 |14 | 08 | 355 (30000 | 12800
0|1 (213718 | 2.812 | 2.980 08 || s | 252 | 084 | 053 3 224 | 240 | 2P4 | 230 |.1156 | 108 | 39.2 (30800 | 13400
0287 |2.7/8 | 2875 | 3.051 |+ oo |.108 |~ “poq| 264 | .0B8 | 083 3181 230 | 247 | 284 | 240 | 135 | 108 | 41.0 (31500 | 14300
0300 13 3.000 (3182 03] 7 273 | 09 | a3 1306 243 | 280 | 284 | 260 | A4 | 108 | 42.5 (X900 | 15400
0306 |3.1/16 | 2.082 | 3.248 A20 27 | 0Ea | e 3418 246 | 264 | 209 |.254 |.126 | 123 | B4.4 (39300 | 16100
0312 |3.4/8 | 3.126 | 3315 20 785 | 085 | 109 3.488 252 [ 27 | 28 |.260 | 129 | 123 | 56.0 |40100 | 16800
316 | - 3148 | 3.8 120 B8 | 096 | 108 3523 256 | 274 | 299 (.260 |.129 | .123 | 67.1 |40400 | 17100
0326 |3.1/4 | 3.250 | 3.448 20 294 | 098 | @ 3.623 265 | 284 | 209 | 269 |.135 | .123 | B9.9 [41700 | 18000
0334 |3.11/32 | 3.346 | 3,546 20 300 |.100 | 108 373 |4 gee |260 | 289 | 323 | 276 | 140 | 123 | 63.0 |43000 | 18900
0347 |3.16/32 | 3,489 | 3.676 20 308 .03 | 08 aesT| 277 | 296 | 350 |.294 |.143 | 123 | 6.0 |44500 | 20200
0350 |3.1/2 | 3.500 | 3.710 120 A6 |08 | w9 3.890 280 | 290 | 350 |.204 | 143 | 123 | 71.0 44500 | 20800
0asd | — 3.543 | 3.778 120 2 |7 |08 393 284 | 207 | 380 | 2002 |42 | 123 | 721 45500 | 21400
0662 |3.5/8 | 3.625 | 3.841 120 324 |08 |08 4,024 292 | 313 | 380 | 208 |.049 | 123 | 7.0 (48500 | 2100
0375 |3.3/8 | 3750 | 3.974 20 336 112 | e 4.157 304 | 326 | 350 |.309 |.155 | 123 | 78.0 |48200 | 23700
0387 |3.7/8 | 3.876 | 4.107 120 348 |16 | 108 4291 |+ pgs (317 | 340 | 350 |.312 |.185 |.123 | B7.) (48800 | 25400
0393 |3.16/16 | 3.938 | 4.174 120 354 |18 | e 4.358 323 | 346 | 380 |.319 |66 | 123 | B7.5 (50600 | 26300
Standard material - carbon spring stesl, Standard finish - phosphate and oil.
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STANDARD INTERNAL CIRCLIPS AMERICAN SPECIFICATIONS *

N1300 (Continued) Equivalent to MIL-R-21248/MS 16625
SZE| Bowe (R Groove (G] Circlip (F) we | tet] Tet
CODE G Tol. | W | Tol n d ] Tol. D Tol, C c1 L b w h (/K] | (b4} | (W60
{frach | (dec) [rriin] imaxi| ™ | = |(min)
0400 |4 4.000 | 4.240 120 360 |.120 | 109 4.424 324 | 347 | 376 | 0 .166 | .123 | 85.0 | 51400] 27100
412 |4.1/8 | 4.125 | 4385 120 360 | 120 | 109 4,558 336 | 360 | 3ve | 330 7 | 23 | 970 | 53000] 28000
25 |4.1/4 | 4.250 | 4.490 20 350 | .120 | 109 4.6 349 | 372 | 378 | 335 .180 | .123 | 100 | 54800 28800
0433 | - 4331 [ 4571 | 4 goel 120 |, oog ]380 | 120 | 10905 noal 4758 380 | 373 | 413 | 345 | 180 | .15 | 107 | 55600 29400
0450 [4.1/2 4500 |4.740 | - 120 | _gog|360 | 120 | 0] 4,940 367 | 3.90 | 413 | 351 | .81 | 160 | 111 | 57800| 30600
(462 |4.5/8 | 4525 | 4.865 120 360 | 120 | .08 5,076 379 | 403 | 413 | .360 |.185 | 151 | 119 | soa00| 31400
D475 |4.3/4 | 4.750 | 4.986 120 366 | 22 | 08 5213 |+ pgg (382 | 416 | 413 | 370 | 175 | 151 | 124 | 67000) 32800
0500 |5 5.000 | 5260 20 2390 |.130 | 109 5,485 4,00 | 436 | 445 | 385 | 218 | 151 | 135 | 64200| 36800
0526 |5.1/4 | 5280 | 5.520 138 405 | 135 | 125 5,770 431 | 458 | 455 | 408 | 212 | 151 | 175 | 77300| 40100
0537 |53/8 | 5375 | 5,650 139 | oo 405 | 135 | 125 5.910 444 | 471 | 465 | 408 | 188 | 151 | 179 | 78800{ 41000
650 |5.1/2 | 5500 | 6,770 | =007 738 | - 000 [ 905 | 135 | 125 |+ 00 G.068 456 | 483 | 465 | 408 | 200 | 151 | 189 | 1000| 42000
0576 |5.3/4 | 5750 | 6.020 139 405 | 135 | 128 6,336 4.B1 | 5.08 | 465 | 408 | 158 | 151 | 195 | B4700| 43900
0600 | B 6.000 | 6,270 138 A05 | 135 | 126 6,620 506 | 533 | 465 | 416 | 223 | 151 | 204 | BS400| 45800
0626 |6.1/4 | 6.250 | 6.530 174 420 | 140 | 166 6.895 634 | 567 | 454 | . | 3 | 82 | 263 r4s00| 49500
0650 |6.1/2 | 6500 | 6730 174 435 | 145 | 166 7.170 6,59 | 5,87 | 454 | 441 | 244 | 182 (281 119500| 53300
0662 |66/8 | 6.626 | 6.92% 174 450 | 150 | 156 7308 | 0571 [ 601 | 454 | 441 | Z0 | Iz |300 fzi700] sezo0
0676 |6.3/4 | 6.750 | 7.085 174 455 | 182 | 186 7.445 573 | 6.03 | 508 | 456 | 224 | &2 |325  24000| 58000
o700 |7 7.000 | 7.316 174 471 | 157 | 166 7.720 591 | 622 | 540 | 485 | 258 | 182 | 344 [128600| 62200
0725 [7.1/4 | 7.2%0 | 7.575 08 486 | 162 | a7 7.985 €10 | 6.42 | .570 | .490 | .238 | 182 |42B [158700| G6400
0750 |7.1/2 | 7.500 | 7.840 208 510 | 70 | 87 8.270 6.35 | 6.68 | 570 | 507 | .82 | .182 |476 B5200| 72100
0775 |7.3/4 | 7.750 | 8.000 | 209 |+ 008 1,825 | 175 | 187 |+ pos| B.545 662 | 697 | 560 | 500 |.241 | 182 |E™ [i0P00| 76700
0800 |8 2,000 | 8.360 | *-008| 200 | - 000 | 540 | 180 | 187 B.B20 6.79 | 7.5 | .600 | .580 |.280 | 182 |bus  EZPO0| 81400
0825 |B.1/4 | 8.250 | B.620 208 556 | .185 | 187 8,095 7.04 | 7.41 | 600 | 548 | 250 | 182|603 NI57S00| 85300
0850 (8.1/2 8,500 | 8.880 208 570 | .190 | 87 9.285 | | fe0 7.23 | 7.60 | 632 | 573 |.277 | &2 | B34 &Z300| 91300
0875 |B.3/4 | B.750 | 9.145 A a1 | 97 | oE7 9.558 7.48 | 7.88 | .63 | .576 |.283 | .1@2 |53 G7000| 9Tro0
@00 |8 49.000 | 9.405 ] 06 | 22 | 187 8830 7.93 | 8.13 | .632 | 582 | 284 | 182 | 732 71800 (103000
0925 |9.1/4 9.250 | D.668 208 JE2T | 208 | T ooz 7.88 | B39 | 632 | .622 |.299 | 182 | 767 76600 [ 108000
M50 |9.1/2 | 9.500 | 5.930 208 845 | 5 | 187 10.375 B.23 | 865 | .632 | .B22 | 354 | 182 |BO3  PE1400 |116000
™75 |9.3/4 | 9750 [10.190 i 680 | 220 | 187 10,648 BED (883 | wo |.622 |.295 | 182 |E33  pEsam0 121300
1000 (10 10.000 (10,450 09 675 | .225 | 187 10,920 875 | 819 | G | 622 | 208 | a2 1000 | 127200

STANDARD EXTERNAL CIRCLIPS AMERICAN SPECIFICATIONS *

N1400 Equivalent to MIL-R-21248/MS 16624

All dimensions in inches

Alternative lug
for sires 12-23

Lug design for sizes
425-1000

sy
Beam configuration
on some larged sizes

Circlip on shaft Cirelip in groove
*Sizes 12-23 Berylium coppes ondy F Thrust load calculations see pages 9 & 10
SIZE Shatt (5} Groove (G Circlip (F) wt| Tet| ToT
CODE 5 G [Tol |W | TolL | n d t | ToL | D [ToL [ C | € L b || h | k| (b0 | ObA
{fracl | (decl Iminj | ~ Imax) | =~ |~ |imin)
0012 [1/8 15| .17 012 014 | o4 | 010f, oo | 112 2| 2 oas | ot8 Jonn ] oes|ooB | 110 2]
“D016 | 5/32 186 | .146 Mz 017 | 008 | o0) 142 27| -260| .056 | 026 |.006 | .04 (0037 | 130 | 44
"0018 | 3/16 B8] 175 08|+ .002)] 022 | 007 | .05 J68 ) o 30 | .286| .052 | 025 |.016 | .0Z3 | 0.058 240 @
00| - 197 | .186(% .0015[.018 |- 000|020 | 008 | N5 A7 004 32| 07| 058 | 026 |.006 | 024 | 0.063 | 250 67
00 | /32 19| .206 018 023 | 007 | 018 98| 34| 324|088 | 028|017 | 024 (0074 | 280 | &7
*0023 | 15/64 236 | 222 018 023 | 007 | .15 215 35| 341 058 | g0 |ove| o024 (o088 | 30 | 83
0025 | 1/4 250 | .230 fie.:] 32 | .00 | 025 s ) 45| .43 | .083 | 035 |.025 | 039 (0.2 &80 | 141
0027 | - 278 | 255 029 035 | 010 | 025 250 48| 48 | 084 | (35 |.024 | 039|025 30 | 164
0028 | 8/32 28| 2% 029 033 | 010 | .026] % 002| 256 49| 47 | 083 | 038 |.025) .039 |0.M 990 | 180
0031 |6/16 2| 290 Lie.] 038 | o | 025 281 |+ 002| B4 .52 | 090 | .040 | 026 | 039|027 [ 1100 | 154
oo [1ym | s a)y .029]+.003 (038 | .012 | .025 308 |-006 T57 | 55 090 | 042 | 026 | 033|031 | 1210 | 224
0035 | - 354 | .330[" 2 |29~ 000 | .008 | 012 | 025 20 8| 57 |90 | o046 |02 | 039|035 | 1250 | 240
0037 | 3/8 w5 | s fie:] 38 | o2 | 026 a8 &1 | 59 | .09 | 060 |00 | 039|038 | 13H0 | 244
oE | - 394 | 389 029 o1 | .03 | .o2s 354 52| B0 | 000 | 052 |03 | 039|042 | 1380 | 278
D040 | 13/32 406 | 32 029 03 | 012 | 025 366 G| 81 | 080 | 054 |.033 | 039|043 1430 | IS

Standard material - carbon spring steal. Standard finish - phosphte and oil. 19




STANDARD EXTERNAL CIRCLIPS AMERICAN SPECIFICATIONS *

N1400 (Continued) Equivalent to MIL-R-21248/MS 16624
SIZE|  Shaft (51 Groowve |G) Circlip (F) we | Tef| TeT
CODE] 5 G |Tol.| W| Tol. | n d t | Tel D | Tol | C c L b L b | Gkl | OB | (b6
Ifrac) |dec) [min)| =~ {maxl | =~ | =~ |(min}
0043 (7718 Am| a2 K.} I T 35|, op| 88| 64|09 | .0s5 fos3 (o] o 1550 322
0045 [15/32 469 | 443 029 42 | ;3 | 025 Az | one| 68 86 | 090 | 060 f035 |.039| O 1660 345
0OsD |1/2 500 | 468 [+ 002|039 051 | .016 | 035 M6 TP M| | 065 (a0 | 045 | 091 2M70| 452
0055 | — 551 | 519 033 051 | e | a8 609 | 78| . | 053 036 | 65| 0. 70| 500
0056 (918 562 | .530 033 051 | 018 | 035 521 Bl 7. | o072 o4 |.o45| 190 I780| 508
0053 [19/32 504 | 580 038 057 | .07 | 035 650 B 3| .2 | o7 043 | e8| 120 40| S8
o062 (5/8 525 | 588 e :] 060 | .08 | 035 574 0| 87 | .13 | 080 [045 |.045 | 1.30| 3080|554
0066 [43/64 G672 | .63 A8 |, o066 | 020 | 035 621 | s | 13 | o 043 |45 | 40| 30| TEO
0068 (11718 683 | 646 046 | _“po 068 | 021 | 042 635 | ooe|1.01] 97 | 90 | 084 048 | .0S0| 180 4080 @17
0075 [3/4 750 | o4 o6 | 074 | 023 | 042 683 | " 'oqp | 109|106 | 140 | 092 051 |.050| 2.10) #50] 975
o078 [2sr32 | .7e1 | 733 |+ .003| 046 076 |.o2¢ | D4z 722 192|108 | a0 | oma Josz [os0| 22| #e0o| 1080
0081|1316 |12 2 045 080 | 025 | 042 751 1.15( 110 | 140 | 096 (054 |.050 | 25 | 4B00) 1150
o0a7 (/8 B75 | &N 048 a5 | .027 | 042 |+ poz| 810 1.2 196 | 141 | 104 |o57 |050| 28 | s200| 1340
o0a3 (15116 838 | 882 048 088 | o8 | 042 JBET 134|129 | 70 | .10 (063 |.076 | 3.1 | 5800|1480
0098 |E3/64 and | 926 8 091 | 029 | 042 810 1.39 134 | 17 | 14 |oes |06 | 3.5 | 5800 1610
0100 (1 1.000 | 840 045 008 | 030 | 042 805, 14136 | 171 | .16 [065 |.076 | 36 [ 5900] 1700
oz | - 1.023| 981 045 097 |03 | 0a2 M6 143|137 | 172 | 118 |o086 | 076 | 35 | 6100] 1790
0106 |1.1/16 | 1082 | 998 056 02 | 032 | 050 K: 7] 1.50 | 1.44 | 185 | 122 069 |.O76 | 48 | 7500| 1920
onz e | 1126 1.058 056 06 | 033 | 050 1,041 155(149 | 186 | 128 (071 |.076 | 51 | 7900| 2100
0118 |1.3/16 | 1.188 | 1.118 056 11 | 036 | 050 1.098 160 | 1654 | 186 | 132 |072 |.O76 | 5.6 | B400| 2350
0125 |1.1/4 | 1.250 | 1.176 | 4 goa] 056 A7 |.oar | 050 1.156 :'212 1.69 | 162 | 187 | 140 |O76 |.076 | 58 | B800| 2610
0131 (16016 | 1.2 |1z | T ) .056 A2 | a0 | 050 1.214 |~ 1.75 | 167 | 187 | 146 |o77 |.076 | 68 | 9300 Z970
0137 [1.3/8 | 1375 | 1.2 056 A3 | 042 | 050 1.272 180|172 | 188 | 152 |082 | 076 | 7.2 | 9700| 3290
0143 |1.7/16 | 1.438 | 1350 056 38 | .ond | 050 133 18717 | 188 | 160 |086 |.076 | &1 | 10200[ 3580
0150 [1.1/2 | 1.500 | 1.406 056 |, ppa|.147 | 047 | 050 1.387 199 | 190 | 218 | 168 091 |18 | 8.0 | 10600 3990
0156 [1.9/16 | 1.562 | 1.468 068 |- 000|148 | 047 | 0E2 1446 196 185 | 1em | 180 098 | q0o | 10.7 | 0700 4150
62 [1.5/8 | 1625 | 1.529 068 51 | oa8 | 062 1.503 297 208 | 183 | 180 097 | 100|128 | 11100] 4410
0168 [1.11/16| 1.688 | 1.589 068 55 | 049 | 062 1,560 204 | 195 | 205 | 197 [099 | 100|132 | 11500] 4720
o7 [1.3/4 | 1.750 | 1.650 068 57 | 050 | 062 1618 |, gya 211|200 | 208 | 197 L1010 | 000 | 13.8 | 11900] 4350
ma | = 1,772 | 1,659 |+ 008|068 62 | 051 | 062 1618 | g |218) 209 | 206 | 197 |02 | .100 | 14.1 | 12100] 5160
;e [1.1316] 1812 | 1.708 068 163 | 052 | 082 1.675% 223|209 | 205 | 197 [096 | 100 | 147 | 12400 5300
ma7 |1.7/8 1.875 | 1.768 088 66 | 053 | 062 1.738 229|219 | 206 | 197 [.104 | 100 | 165 | 12800| S620
oes | - 1.968 | 1.857 068 74 | 085 | 062 1.819 23| 227 | 205 | 197 [106 | 123 | 182 | 13400 5170
200 |2 2.000 | 1.896 068 78 | 057 | 062 1.850 748|236 | 232 | 224 |08 | 123|182 | 13500 6450
0206 |2.1/16 | 2,062 | 1.946 085 B3 | os8 | 078 1.8906 262|240 | 226 | 27 [ |23 | 226 | 1700 676D
0212 (2.8 | 2.125 | 2.008 088 gz | o1 | .78 1.964 261|248 | 236 | 228 |20 | 123 (244 | 1E200| TE0
0215 |2.5/32 | 2.156 | 2.082 085 195 | 062 | 078 1843 262|249 | 225 | 17 |13 | 023|266 | 18500 Te60
025 |2.9/4 | 2,250 | 2.120 086 204 | 066 | 078 208 |+.5| 287 274 | 28 | 27 |16 | 123 (280 | 19300 &0
03 |256/16 | 2312 |2.178 088 210 | .067 | 078 2138 (-0 | 294 28 | 226 | 217 |18 | 123 [ 284 | 19800 8760
237 (238 | 2375 |2.230 086 213 | oes | 078 2.197 286|272 | 26 | 28 |18 | 123|279 | 20400] 9130
0243 |2.7/16 | 2.438 | 2.299 i ;23 217 | o8 | 078 2.285 292|278 | 23 | 28 |20 | 123 |29.4 | 20900| 9580
0260 (2.1/2 | 2500 | 2.360 085 213 | .om | .o78 2313 zog| 284 | 238 | 23 |22 | 123|287 | 21400] 000
s | — 2.558 | 2.419 086 219 | o070 | 078 2.377 300|294 | 258 | 250 (130 | 023 [ 3.7 [ 21900] 10100
o262 |25/8 | 2608 | 248 086 2% | .o72 | 078 2.428 31| 29 | 236 | I8 |20 | 123 [ 350 | 22500 10700
0268 |2.11/16 | 2.688 | 2.541 086 230 | .o7a | 078 2 485 332|348 | 273 | 246 | 129 | 123 | 36.0 | Z3000] 11200
05 |23/4 | 2780 | 2.602 .03 231 | o7a | 0a3f, o l2543 333|318 | 284 | 276 |045 | 123 [47.0 | 28100 11500
o287 |2.7/8 | 287 |2 108 |, one | 240 | 077 | L0837 2 658 342|326 | 268 | 260 |.133 | .123 |48.4 | 29400 12500
0293 |2.95/16| 2.938 | 2.779 408 |~ ‘pop |-247 | 079 | 083 N7 340|332 | 268 | 260 (125 | 123 |50.0 | 20000| 13200
0300 3.000 | 2.838 03| 262 | .om | 083 27715 355|338 | 268 | 260 138 | 123 |S1.5 | 20700( 13700
0306 |3.1/16 | 3.062 | 2.808 103 765 | oae | .oo3 2832 361|344 | 268 | 260 |.931 | 123 | 568 | 31300] 14200
0312 [3.1/8 | 3125 |2.957 |+ 008].103 261 | .os4 | 083 2892 375 367 | 306 | 272 |40 | 123 | 67.9 | 32000| 14800
0315 |3.5/32 | 3.156 | 2.986 103 254 | o8s | 093 2.920 374|356 | 284 | 276 |.143 | 123 |B8.0 | 32300| 15200
0375 |3.1/4 | 3.250 | 3.076 103 .21 | .o87 | .093 3.006 263|385 | 284 | 276 |.045 | 123 | 61.9 | 33200| 16000
0334 |3.11/32 | 3.346 | 3.166 B ic 279 | 080 | 083 3082 |, gop (393|374 | 284 | 276 147 | 123 |63.9 | 34200( 17000
0343 |3,7/16 | 3.438 |3.257 103 280 | 090 | 093 3.479 | pqq 402 | 383 | 284 | 276 [.130 | 123 |65.9 | 35200| 17600
0350 [3.1/2 | 3.500 [3.316 20 285 | .os2 | 109 3.237 415|396 | 300 | 285 (148 | 123 |79 | 42000] 12200
0354 | — 3,543 | 3.357 20 788 | 093 | 109 amm 420 400 | 320 | 288 |.149 | 123 (729 | 42500| 18600
0362 |35/8 | 2625 |3.435 120 204 | 006 | 109 3382 478|409 | 323 | 315 [.153 | 123 | 76.0 | 43400| 19500
0368 |3.11/16 | 3.688 | 3.453 A0 am | .oer | 09 3410 43| 401 | 335 | 32 [156 | 123 |80.0 | 44200| 20300
0376 12.3/4 | 3750|3552 A0 306 | oee | 08 3.458 a44| 423 | 337 | 310 |60 | 123 [B2.9 | 44900| 21000
0387 |3.7/8 | 3.675 |3.673 120 312 | .0 | 108 3684 456| a3 | 335 | 3.8 (63 | 123 [a7.8 | 48400| 200
0353 |3.15/16 | 3.938 |3.734 20 316 | .02 | 109 1642 460| 438 | 323 | .38 |63 | 123 |95.0 | 47200 22700
0400 |4 4,000 |3.792 20 21 | .o | 109 3.700 4.72| 450 | 352 | 344|176 | 123 [ 100 | 47800| 23500
0425 |a. 104 | 4.250 | 4065 A0 287 | .oz | 08 3.989 491|472 | 323 | M8 |76 | 123 (112 | 50900 ZE00
437 |4.3/8 | 4.375 |4.190 120 287 | 002 | 109 4,108 504 | 484 | 323 | 318 | | 123 | 115 | 52400) 22900
o450 (4172 | 4500 [4.310 20 294 | .oes | 09 4.2 516|496 | 323 | 285 |28 | 123 |00 | 53900( 24200
475 |4.3/4 | 4.750 |4.550 120 aa | o0 | 109 4,458 647 | 526 | 437 | 308 [1s2 | 123 | 112 | S8000| 28900
0500 |5 5,000 | 4.790 120 24 | 108 | V09 4,692 672 | 6.650 | 446 | .360 |.186 | .150 | 140 | 58900| 28700
0525 |5.1/4 5.250 | 6.030 138 a3 | .o | 35 4.927 618 | 595 | 457 | 372 [211 | .15t |was | T2200| 3200
0550 |5.1/2 | 5.500 | 5.265 |s o (.139 |4 006 | 363 | 117 A2 - E162| 4 ppo| 6.43 | 819 | 457 | 390 |.209 | 151 | 196 | 75600 36500
0575 |5.3/4 5.750 | 6.508 13 - 000 a2 | as] 5396 | --0[gen | 643 | 457 | 408 [ 220 | 151 [ 199 | 79000| 3se00
0600 |6 6.000 | 5.745 139 a93 | | 1B &631 63| 667 | 457 | .28 (a7 | a8 [ m2 | e2s00| 43300
0625 |6.1/4 | 6.250 |5.985 174 a8 |z | 196 5865| 00728 7.01 | 508 | 396 |.176 | .150 | 281 |107000| 46800
0650 |6.1/2 6.500 | 6.225 174 A25 | 137 | 156 6.100 _ 080 753|726 | 508 | .438 | 236 | .151 |32 112000 50500
0675 [63/4 | 5.750 |6 485 174 440 | 142 | 156 [hc Y 7.78) 7.49 | 508 | 456 | 245 | 182 (356 |116000| 54400
o700 |7 7.000 | 6.706 74| e 485 | 47 156 6.570 goa| 773 | 508 | 460 |.256 | 182 (388 [120000| 58400
0750 |7.1/2 | 7.500 | 7.180 |4 o0 1209 "mu 492 | 160 | 187 |+ .005|7.033 878 | Bas | 632 | 507 |.280 | 1R2 (534 [143000| 67900
0800 (8 B.000 | 7.660 om | 82 || 87 7.508 977|893 | 632 | 540 |.275 | 182 |628 |163000| 76800
0850 |8.1/2 | B.500 [8.140 X9 552 | 180 | 187 7877 |+ 878 8.4 | 632 | 573 |.300 | 182 | 700 [163000| 85500
0800 |9 9.000 |8.620 208 52 | 180 | 187 g.845 | - 060 ho,2s | 087 §§ 608 | 40 | 182 | 756 |172000] 96700
60 [9.1/2 | 9.500 [9.100 209 612 | 200 | 87 84915 10.78 |10.38 = | .g2s 420 | 82 (820 181000 | 107400
1000 |10 10,000 | 9.575 28 &0 | 212 | 87 9.385 11.27 |10.85 | 632 | .625 |.370 | .182 |964 |191000 120200
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STANDARD HEAVY DUTY CIRCLIPS

D1460 Incorporating DIN 471 Table 2

All dirmensions in mm

o S

Beam configuration
0N B0 187 Qe SiTes

)i
=

C1
o Circlip on shaft Circlip in groove

'lf' Thrust loed calculations see pages 8 & 10

SIZE | Shah Groove (G Circlip (F) we | Tct| Tof | sizE
CODE| S G| T [ W] ToL | n d t |To. | D [ Tol | € ol | L b | h |lkgikl| (M) Nl | CODE
Iminl | ™~ {max)| =~ | [minl
0nx | 12 [ns 1.60 0.7 | 0.28 | 1.50 1.0 193] 13| 34| 18] 17| o] 1s00| 130 | o2
00 | 15 | 143 1.60 1.1 | 035 1.50 138 | Lgqp 51| 238| 48| 20| 20 | 1.10| 21900 260 | 0150
oo | 16 |152| +0.00( 1,60 1.2 | 0.40 | 1.50 W7 | _gagl 25| 22| 50| 25| 20 | 1.19| 22e00| 2410 | 0160
o | 17 .2 -0 Led 15 | 0.40 | 1.50 157 | mE| w2 50| 26| 20 | 1.30| 24800 3200 | 0170
o | 18 |17.0 1.60 1.5 | 050 | 1.50 | +0.00| 185 27| 72| 51| 27| 20| 15| 26300| 4070 | 0180
o0 [ 18 [178 1.60 18 (080|180 | 0% M35 | o3[ 20| 2| 52| 25| 20 | 1.45| 2/m0| 4300 | o180
000 | 20 |180[ 000 1.85 1.5 | 060 | 1.76 185 | —p4z| N5| 300 55| 30| 20 | 219 3000 4150 | o200
o0 | 2 |20 =013] 185 1.5 | 050 | 1.75 205 ME| 3O GO | 31| 20 | 242| I7500 | 4880 | 0220
020 | 23 |18 *&E}g 1.85 1.8 | 060 | 1.75 273 37| 30| 61| 32| 20 | 260 3200 5200 | o230
00 | 24 | 2281 — 1.85 1.7 | 08| 178 nz2 3| w5| 63| 32 20 | 276| 40000 5880 | om0
00 | 2% |239 2.16 1.7 | 055 | 2.00 7z 33| 37| 64 | 34| 20 | 359 | 48700 6130 | o2s0
0260 | 26 |244| +000| 2.16 24 | 080 | 2.00 236 | +021) 31| 6| 66| 33| 20 | 365| 50600 740 | o260
2o | 27 |35 -0 28 23 | 075 | 2.00 247 | -042| 405 | 385| 65|34 | 20 | 385 | =2e00| 7830 | (270
0280 | 28 |26 2.15 21 | 070 | 200 %9 4A165| 396 | 65| 35 | 20 | 425| 54500 | B4s0 | o280
0290 | 2@ |76 215 21 | 070 | 2.00 26.9 26| 06| 65| 38| 20 | 430| 56500 | 7650 | 020
0300 | 30 |76 2.15 21 (o070 200 278 35| M6 65| 41 | 20 | 535| 58400 9610 | oooo
0320 | 32 |03 2.15 26 | 085 | 200 29.6 455| 433 | 65| 41 | 25 | 585 | 62300 | 10200 | c3e0
0330 | 3| |33 215 | Lpqa| 25 | 085 | 200 | +poo| 305 469 #47 | 67| 40 | 25 | 520 64300 | 10600 | 0330
0340 | M 323 265 | _gog| 26 | 085 | 250 | —0.07| 315 | g5 479 | 467 | 86 | 42 | 25 | 7.05| 82800 | 12200 | (340
0350 | 35 |33.0 2.65 30 [ 100|250 322 | Tgen| #89| 464 | 67 | 42| 25 | 7.20| 85600 | 1300 | 0350
0360 | 36 |3:38| 265 33 | vo| 250 330 499 | 472 | 67 | 42 | 25 | 750 | 87600 | 14800 | gos0
030 | 38 360 o0 265 30 | 100|250 5.2 21| 496 | 68 | 43 | 25 | 830 | 92500 | 15800 | o380
0400 | 40 |375 el T 38 | 125 | 250 36.5 80| 515 | 7.0 | 44 | 25 | B.60 | 80900 | 18800 | o400
420 | 42 | 395 2.65 38 | 125 | 250 3.5 6574 | 539 | 7.2 | 45 | 25 | 530 | 54000 | 19800 | 420
0450 | 45 [425 2.65 38 |v5 | 2% 415 | +030| 610 6575 | 75 | 47 | 25 | 1070 | 91000 | 21200 | qus0
0480 | 48 |45.5 2.65 38 | 1.25 | 250 445 | —0.90( g46| 610 | 7.8 | 50 | 25 {1130 | 97100 | 22800 | o4mo
0500 | 50 |47.0 3.15 a5 | 1.50 | 3.00 458 67.0| &30 | BO | 51 | 2.5 |15.30 | 121000 | 28300 | 0800
0620 | 52 |49.0 115 45 | 1.50 | 3.00 47.8 684 | 654 | B2 | 52 | 25 | 1660 | 126000 | 2400 | 0520
0550 | 85 |52.0 315 45 | 150|300 |*000| gng 730 | @0 | 85| 54 | 25 [17.70 | 133000 | 31100 | oS0
0580 | 58 |S550 .15 45 | 150 | 300 |~008| g3 7868 | 726 | 8.8 | 56 | 25 |18.90 [ 141000 | 32800 | osap
o600 | &0 [57.0| +000( 318 45 | 1.50 | 3.00 558 790 | 750 | 9.0 | 58 | 25 |19.40 | 146000 | 23900 | o800
0650 | 65 |62.0| -0.30] 4.15 45 | 1.50 | 4.00 0.8 | +0.46) pag | 806 | 9.3 | 63 | 3.0 |29.10 | 210000 | 36800 | 0650
om0 | 70 |67.0 4.15 45 | 1.50 | 4.00 655 | —1.10| 800 | 860 | 95 | 66 | 3.0 |3530 | 226000 | 39600 | o700
0750 | T8 |70 4,15 45 | 1.50 | 4.00 70.5 954 | 94| 87 |70 | 3.0 (39.30 243000 | 42400 | 0750
0800 | 80 | 765 4.15 653 | 175 | .00 | Lppn| 745 1006 | 261 | 9.8 | 7.4 | 3.0 |43.70 | 258000 | 52800 | 0800
0es0 | BS |B15 4.15 53 | 1.75 [ 400 |-0.10| 735 106.0 | 1015 (100 | 78 | 35 |48.50 | 275000 | 56100 | oeso
0900 | 90 |B6S | +0.00| 415 53 | 1.76 | 4.00 a5 [ oo, ]1114 | 1069 |102 | 82 | 35 |59.40 | 291000 | 68400 | 0500
0950 | 95 |91.5| ~0.35| 4.15 53 | 1.75 | 4.00 m5 | "0 g8 | 1121 (102 |86 | 35 |61.20 | 207000 | 62700 | o9s0
1000 | 100 | 966 4.15 53 | 1.75 | 4.00 945 |~ 2200 | 1175 [105 | 80 | 35 |71.60 | 324000 | 68000 | 1000

Standard material - carbon spring steel, Standard finish - phosphate and oil,
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STANDARD HEAVY DUTY CIRCLIPS

N1460 Equivalent to MIL-R-21248/MS 3217

All dimensions

In inchas —-i fa—1t

Standard material - 1

carbon speing steel, S | }

Standard finish - | SN !

phosphate and odl. : W
T saf|
Baem configuration i

o some larger sizen t 1 L

i o

F Thrust load _ d oA

calculations L 1 -4 = =)

sed pages 8 & 10 Circlip an shaft Circlip in groowe
SIZE | Shatft (5) — Circlip (FI_ we | Tet| Tot
CODE s G Tol. | W | Tol n d t Tal, ] Taol. c ci L b e h Miaiked | (bfY | kA

{trac) |ldech (il | = [rmax) | =~ | {min]

0050 |1/2 500 | 468 | * 001|066 048 | 016 | 080 460 75| 72| .124 | oo | .050| 48 | 16| 3500 | 450
0058 | — 591 | .555 056 |+ .004| 054 | 018 | 060 |, .| 543 86| B3| 134 | 104 | 057 | 098 | 22| 4180 600
0062 |6/8 626 | .88 + 001 J058 | - 000|057 | .098 | 050 ¥ ET-3 N 005 80 B | 134 106 | 060 | 048 | 23| 4420 | 670
0068 | — BEa | 828 - oo 058 060 | 020 | 050 JB16 | _ .U'l[ll £ a0 | 134 14 | DE2 | 048 | 2.6 | 4730 750
0075 |3/4 750 | 704 086 | 069 | 023 | .o78 68 112 1.08 | 185 | 127 | 077 | o076 | 56| &0 a7
087 |7/8 BTE | &1 086 081 | 027 | .0ve B4 125| 1.20 | .185 148 | 084 | 076 ( 7.5 | 9650 | 1330
0098 |G63/64 B84 | 626 .oas 090 | 030 ( 078 806 1.36 | 1,30 | 185 | .166 | .0B9 | 076 | 7.8 | 10800 | 1670
ooag |1 1.000 93H 086 093 | 031 ) .08 K] .37 | 1. 185 | 166 | 089 | 076 | 7.8 ) 11000 | 1750
0106 |1.1/16 [1.082 | .998 103 088 | 032 | 003 a8 162 | 1.46 ( .25 163 | 092 | 091 [ 11.5 | 14000 | 1920
0112 |1.9/8 1_1%.‘_:_ 1.068 | + 002 |.103 | + oo5| 099 | 033 | 093 * oo 1.038 + .00 168 1652 | 2% 176 | 100 | 097 (12.5 | 14800 | 2100
018 | — 1.181 | 1111 | =004 [ 103]| —.000) 105 | 0as | oe3 |~ [1.087 |- oes|1ea | 167 [ 228 | e [ omm | o |35 | 18800 | 2390
0M2s (1974 [1.250 [1.174 03 14 | 038 | 083 1.180 .70 | 1683 | 255 186 | 103 | 091 | 14.9 | 16400 | 2690
0131 (L5518 [1.312 | 1.234 108 A7 | 0ae | 083 1.208 .77 | 169 | 225 | 196 | .110 | .09 | 16.0 | 17200 | 2890
0137 |1.3/8 1.3 | 1.9 nma 28 | 042 | 083 1.268 183|175 | 2% 200 | 10| 097 | V7.8 | 18000 | 3260
0150 |1.1/2 |1.600 | 1.408 120 41 | 04T | 108 1.380 1.94| 1.84 | 2158 206 | 105 :“'!? 27.0 | 18000 | 3900
0156 (1.5/8 |[1.662 |1.488 120 141 | 047 | 109 1.437 200 | 190 [ 216 205 | 10| 098 | 25.0 | 20000 | 4150
0176 |1.3/4 |1.780 | 1.660) +.003 |.120 60 | 080 | 108 1,608 |+.013 (218 | 208 | 216 206 | 111 | 098 | 28.5 | 22500 | 4360
0193 (1.15/16(1.938 | 1.826 (D04 1139 |+ 006|178 | 0BG | 125 + 1,782 |- 0201247 | 236 | 264 | 266 | .121 1273 | 36.6 | 28500 | 6140
200 |2 2.000 | 1,880 138 |- .000 | .180 | .060 | .125 [* 004 [1 840 263|241 | 265 | 266 | 122 | 123 | 40.0 | 20500 | 6780

STANDARD SERIES ‘E’ CIRCLIPS

B1500 Incorporating BS3673 pt.2

All dimensions in inches

= S

= < G
.
LmJ C1 A

Circlip in grodwve

§ Thrust load calculations sse pages 9 & 10

SIZE | BS. Shatt (5) Groove (G) Cirelip {F) TeT| 1aT| Apph | Swer | size
CODE | Ref, s Tol, G Tol, w Tal. p1 | e t Tol, | tbfl | 0bf | catos feeds | CODE
ADSZ | 041 | 082 | . oan | 0A2 019 155 | 165 | 016 54 6 | 21A | DRszA AlS2
A074 | o7ear | omd | T | 074 024 187 | 200 | o2 110 17 | 28 DR74A AD74
s | o81A1 | 110 g 079 024 375 | 380 | .00 130 32 | B DR 073
ABE | oaTal | 26 s | +02 | o2a 230 | 260 | .00 140 3 | 38 DRIGA AD9S
Boss | o97az | 28 | +.0a0 | pos | - oooos | oo 70 | 240 | 025 180 # | a DRIGE B095
ANZ | 104AT | 140 000 e 024 | s.005 | 208 | 25 | o2 160 50 | 178 | DRIG2A | Al
E116 8PS | .156 116 024 D000 2 2965 | .020 180 58 | 48 DA11E E116
E125 WAl | e || 019 A0 | 30 | 05 | +op | 160 | 110 | 44 DR12S E125
A1 | 172 | Lies ‘o | 125 024 310 | 390 | o0 20 | no | 4D DR1ZGA | A1ZS
X125 17744 | .188 4 125 024 ams | 395 | 0w 20 | 1o | em DRIZSX | x2S
2125 12743 | .18 126 | . ooo | 010 ams | 3s | ms % | 1o | ame | prizsax | zizs
Al47 | 148A1 | 188 | + 080 | 147 | T oot | 024 35 | .m0 | .oz 220 72 | 5 DR147A | Al47
B147 14942 | 188 | —.000 | .47 037 15 | a3s0 | 032 80 72 | 8¢ DR14TE | B147
Algs | 190a1 | 218 188 om | +.004 437 | 450 | 080 380 63 | 88 FRISEA | AmEs
aAz10 | 21281 | 260 | 4. 100 | 210 040 | -o00 | 527 | se0 | .oos 500 a3 | ac FRZI0A | AZ10
AZS0 26241 a1z | —000 [ amp 040 0 | 5w | .oas 180 | sc FRIS0A AZS0

Standord material - carbon spring steel. Standard finish - phosphate and oil.
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STANDARD SERIES

D1500 incorporating DIN 6799 & BS3673/2 Metric Series

‘E’ CIRCLIPS

N1500 incorporating BS3673 pt.2 and MIL-R-21248/MS 16633

All dimensions
in mm A
e
Standard matarial l
carbon spring stesl.
Standard finish -
phosphate and oil
+ S
Siros printed
in blue are
preferned sizes
(]|
Circlip in Qroove
D1m *This size in Beryllium copper anly ‘I'Thrusi load calculsthons sea pages 9 & 10
SIZE | gs Shaft |5] Groove (G) Circlip (F) Tn;'f' Tg'l‘ Appl
ICODE Raf 5. Tol G, Tal, W, Tol. n d t Tal, o [+ A Tal. 1N} L[] cator BASE
{mim} | Mom ~
0008 | o0BMS | 120 [ 20 08 | *000 [ 0241, 55 | 0.4 [0.20 [0.20 1.95] 225 0.58 Bl 3 - -
0012 | 012MS 1.70 | *0.30 1.2 - 0.34 | _ ﬂ.ﬂil 06 |0.25 |0.30 280| 33| 1 a3 53 28 DR 1.2
0015 | D15MS 25 |, 0.9% 1.5 +0.00 0.44 ) 08 |0.38 |0.40 ags| 4% 128 *0.04 58 108 21A | DR1.5
0019 | D19MS F i e 1.8 |_ 0.08 0,54 1.0 |0.43 |0.50 440 48 1.61 it 55 145 n DR1.S
o023 | (2aMms a.50 +0.50 23 0.64 1.0 |0.860 |0.60 . 0,02 590 63 1.54 B35 260 |or23
0032 (032ms | 450 | 32 084 |, oos |10 |05 Joso ) 680| 73 | 27 1070 365 | AMS DR22
0040 | (0MS 6.00 40 |+000 | 074 |~ u'm 1.2 |1.00 (0.7 Bax| 93 3.34 1670 745 ZB | DR4
0050 (050MS | 700 | t100 | 50 |-0.075| 074 : 1.2 |1.00 |0.70 1075 1.3 | an | o0 1950 | &7 78 | DAS
D0GD | DGOMS 8.00 8.0 0.74 1.2 (100 |0.70 nm| 123 M | o] 955 24 DR &
0070 | O7OMS 8.50 |, V5 7.0 0,54 1.5 |1.26 |0.90 13.80 | 14.3 5.84 3400 1480 15 FR 7
0080 | (EOMS | 10,50 5 BO |+0.00 | 1.06 1.8 |1.25 |1.00 16.60 | 16,3 6,52 4170 1630 | AMD FR B
0090 (090MS | 12.00 | 200 8.0 |-0.09 | 1.5 20 (160 |1.10 18.20 | 188 763 |*0.058 5260 | M0 -1 FR A
(100 | 100MS | 13.00 | 10.0 1.25 20 |15 |12 1965|204 | 232 A200 | 2430 2 | FR10
0120 | 120Ms (1560 [ 250 | 120 |+000 | 1.35 [+008 |25 |1,75 |130 | to03 | 2es | 234 | 10045 8010 | 3370 7t | FR 12
0150 | 15085 | 2000 | £4.00 | 150 |-0.11 1.55 0.00 | 30 (250 |1.50 2860 | 2.4 12.61 £0.07 | 11800 | 6220 208 | FR 15
0160 | 190MS | 2660 | 550 | 180 | +0.00 | 1.85 35 |3.5 |1.76 BT 7E | 159 17700 | 10300 A | FR 19
0240 | 240MS | 31, +6.50 | 4.0 |-0.13 | 2.06 4.0 1375 (200 4366 | 446 | 2188 | 20.084 | 25000 | 14700 — -
All dimensians
i inches w - -
Standand material - .] I )
cartkon spring stesl, \\
Standard finish - e "\\\
phosphate and oil ! T TH
Sizes printed  — — - 5 G |
in blus ane { 1 [
pridoried sires —
W
t
o1 Eofp
N1500 *This size in Beryllium copper anly Circlp i grocve + Thrust load calculations see poges 9 & 10
sizE | 8.5, | Shattis Groove [G) Circlip {F et | 1ot A | 5 SIZE
CODE | Ael 5 Tol, G Tal, w Tol. o i t Tl kAl | kA1 | cator CODE
%004 | ozaPs| a0 | * '3&3 126 012 o | 00| 0w 15 5| .= — | xo0a
X006 — a2 - (1) o2 140 150 | 010 | £.001 36 6| AM2 | SF2 X006
0006 | 054PS | D62 052 oz 1656 165 | 010 | 36 6| AMI | 5F3 0006
¥i00E - D62 | +.030 | 052 023 |7 200 | 020 | 72 6 - - Y008
00a - 84 | - oo o074 DIB | + 002 230 245 | 018 B1 17 | AMT | SF4 X0
Tl T Y 074 o | ~-000 [ a7 [ 200 .08 ai 17 ams | sFs | ooos
X011 | oBlA2| 110 07ra 0B Aars 390 | s b 32| AME | SFE Xon
D012 | 08TPS| 128 095 | +.002 | 018 230 | 240 [ 015 108 35 | AMT | SF? o012
X014 | 104PS | 140 |+ D40 | 102 000 | otE 203 | 214 | .06 121 50 | AMB | SF8 X014
Y014 [ 11240 | 40 | - 000 110 018 260 266 | .06 121 39 | AMID | SFI0 | Y04
o014 | WFAY | 140 106 029 ) 285 | 025 202 48 | AMD | SF3 oota
o015 | 11840 156 | 4 &0 116 029 282 295 | 025 225 58 | AN | SF1 oois
X0V7 | 129PS | 172 |- pog | 127 29 g2 | 3| 0% 28 | 72| amz|sFiz | xo7
X0na - 188 D& 1256 (1rac] A a8 | 006 m 110 | AMIZ | SF13 | X8
0018 | 148P5 | 188 | _ .-I:l.'ﬂ 147 09 33 | 30| 025 an 72 | AMNE | SF14 | OD18
X021 | 190Ps | 219 Bt 028 437 450 | 025 | 002 N6 AMIS | SF15 | X0
o025 | 212PS | 250 210 02 617 | 540 | 0% 361 93 | AMG | SF16 | 0025
X031 |262PS | 312 |+.100 | 250 029 |, pon | 500 | 520 | 025 450 | 180 [ AM1E | SF17 | ®oa
00a7 | 306PS 7% | = .000 203 038 | _ 'm BED GB0 | (a5 Sy 252 | AMIB | SFIB | 0037
0043 | 346PS5 | 438 343 038 : JGHY 0 | 035 HHE 388 | AM19 [ SF19 | 0043
X043 | AT | 438 380 | 003 039 B0 | BX | 035 BB 237 | AM20 | SF20 | X043
0050 | 300PS | 500 £ 000 026 BOO B20 | 042 1210 485 | AM21 | BF21 | 008D
ODE2 | 4BBPS | E25 A8 | 6 840 960 | 042 1510 816 | AMZ2 | SF22 | 0062
X074 | 628AT | 744 (4 120 (v 056 1.000 | 1.020 | 050 2160 | 1190 | AMZ3 | SF23 | X074
0076 | GHIFS | TS0 |- 000 580 055 1120 [ 1740 | 050 2600 | 1630 | AM24 | SF24 | 0OTE
00ET | G78PS | 875 TS 066 1.300 | 1.320 | 080 2840 | 1370 | AM2S | 5F25 | (087
X0e8 - s B35 5 oE | 056 ] 1.500 [ 1.530 | 050 A260 | 1210 | AM2SE | SF26 | X098
X118 . 1,188 [+.200 | 1079 | * .D:'!G 088 | T 1.626 | 1670 | 082 + oG 4920 | 1860 | AMET | SF27 | X118
X137 - 1.375 |- .000 [ 1.230 |~ 068 - .00 1.675 | 1.920 | 062 A920 | 1860 - - X137
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VARIANTS OF SERIES ‘E’ CIRCLIPS @

N1501 (Bowed) Equivalent to MIL-R-21248/MS 16634

All dimansions bn inches

fogh
—D t b

F Theust load calculations see pages 9 & 10 E = Max, end play take up capabiity
SIZE | _ Shatis) Groove |G) Circlip (F) F| wH e X X | Apos | size
ConE| S [To | G [Tol [ W [ Tl | D1 | &1 t | Tol. |ubn | iba iMin | Max) | cator | CODE
0009 | 084[. 000 .07 J45 w20 [.aol, | w08l 17 00 | .0% | .03 [AM 5w | 0008
%011 | 10— poo| 07 i< ams | 390 | o |- 5] 32| .13 | .020 | a3 | aMoew | xon
ooz F:i oag | 0 02 23| M0 ) 00|, 72 3% ooy 04 021 | AM 7 002
X014 | 0| "o 102 018 23| 25| om0 |05 g sp| oo4 |one | e |AmE | xond
o014 | 140 06 |+ ooz | 025 20| 28 | o5 121] 45| 003 | 020 | 023 | AM ow | 0014
0015 | 156, peq | 118000 [ o7 w2 | 25 | .os 1| sa| o008 |20 | oo | Aamm o015
xo7 | a72|T g0 | a2 029 az| s | o5 48| v2| .07 | 020 | oz |AMiz | xoi7
X018 | 188 [ —teord 125 035 375 | 390 | 018 63| mo| .m3 | .02 [ .33 |AMiaw | xoi8
oote | 188 % 000 | 147 080 335 | 380 | 015 63| 72| o8 |02 | o2 |Am | oois
X021 219 = 188 ] A37 | 450 | 015 180 63 018 020 | 038 | AMIBW | X021
0025 | 250 210 oas |+ 527 | 540 | 025 ® | aa| o6 || o | oc [0z
x031 | 3 |+o00| 280 o7 | 500 | 520 | 025 49| 77| o3 || 5| sC X031
0037 | 374 |-.000 | 300 060 860 | 680 | 035 [tooz | 755 mem| o6 | a2 | 0S8 | amiew | ooa7
0043 | 437 343 060 687 | .710 | .05 pa3| m3| .08 | 042 | 058 | amigw | oosa
X431 | 437 330 |4 o3 | 057 600 | 620 | .38 83| Zm2| .3 | a2 | 056 | AM2ow | X043
0050 | 500 .396 |- -000 | o73 800 | .B20 | 042 1210 | 485 | 022 |.048 | oM [AM2iw | 0080
poe2 | 625 485 077 840 | 960 | .42 1510 | 816 | 028 | o048 | 075 |AM2ZW | 0062
X074 | 744 26 085 1.000 | 1.020 | 050 250 | 8| o2 | 057 | 083 | Amzaw | xo7e
0075 | 748 |+ 120 | 580 065 1.120 | 1.140 | 080 2180 | 170 | 026 | 057 | 083 | amM2ew | 007
ooa7 | .74 |+ .000| 675 065 1.300 | 1.320 | 080 700 |20 | 026 | 057 | .om3 | amzsw | oos7
¥oo8 | .84 oo ) 1.500 | 1.6530 | 080 2840 [ 13m0 | oze | 057 | oea [amezew | xom
X118 | 1.188 1.079 [+.005 | 107 [+.004 | 1.626 |1.670 | 082 [ "l42e0 | 1210 | o34 | om0 | o4 - X118
X137 | 1.375 1.230 (- .000 | 107 |-.000 | 1875 | 1520 | 082 |~ 4g20 | 1880 | o3 | o700 | 1oa - X137

Standard material - carbon spring steel. Standard finish - phosphate and oil,

VARIANTS OF SERIES ‘E’ CIRCLIPS

N1540 (Reinforced) Equivalent to MIL-R-21248/MS 3215
Al dimensions in inches
G
. }

F Thrust load caleulations see pages 9 & 10 Circlip in groove
SIZE | Shatt (5 Groove (G Circlip (F] 1eT| TaT| Aopi- | Base | 5126
CODE| 8 [ Tol. | G | Tol. | W | Tol D1 | &1 1 Tol. | ibA) | libf) | cator CODE
s | oma |t u']:n 074 08| +o0m | 208 | 219 | 15 a0 17 | AMS | SF30 | 0008
02 | 1% = 095 | +002)| o8 | -.000 | 20 | .23 | .05 110 35 | AM31 | SF31 | Don2
01E | 156 116 | - 000 | .02 335 | 350 | o bl &8 | aM14 | SF32 | 0015
0018 158 147 029 a7 | 390 | s m 72 | AM33 | SF33 | 00NB
0021 | 219 |+ 059 | 168 0 446 | 460 | 008 320 | 63| amis | sFa4 | oo
o025 | 2s0 | 20 | = "% [0 +om | 616 |.580 | oo5 |£.002| 360 | 93 [ AMIG | 5F36 | D025
o3 | a2 250 03 | T'ogg | 588 | 610 | 035 180 | AM20 | SF36 | DO
0037 375 303 ik ] ' 660 680 | 035 T80 250 | AMIB | SF37 | 0037
0043 | 438 [T 7] 343 | + poa| 039 a6 | 777 | 035 BB0 | 390 | AM3E | SF38 | D043
0050 | 500 | oo |.396 046 B | .30 | .odz2 1210 | 480 | am21 | SF38 | 000
ooss | sE2 437 06 A7 | Be0 | .0a2 1360 | es0 | amao | SF40 | o0se

Standard material - carbon spring steel. Standard finish - phosphate and oil,
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VARIANTS OF SERIES ‘E’ CIRCLIPS Incorporating BS3673.3

N1800 Equivalent to MIL-R-21248/MS 16632
Al dimensions
i inches
I
=

+ Thrust load i

caleulations Circlip

80 98 10 o in grogve
SIZE B.5, Shalt (5] Groove (G) Circlip {F} Tet | Tat | Appt- | Base | SIZE
CODE Rl ] Tol. a Tol. W Tol. m €1 1 Tol. | Obf | bf | cator CODE
0012 cootz A5 |, o 108 08 | 4 o 185 1B | 05 12 | AMED| SFS0 | D012
o015 CooNs 66 | T onn A | 20005 | 018 | ~aog 28 | 2| 015 153 46 | AMB | SFE1 | OG
0018 CO01E 188 g 166 018 244 2% | o8 185 61 | AM10 | SFs2 | D8
00z oozt 219 193 0 275 2 | s 350 B0 | AMB3 | SFE3 | D021
m__ Coox 235 208 029 255 il 025 mr 83 | AMS4 | SF54 (1 17xc]
0025 COa5 -] 0 028 an R 41 | 106 | amiz | sFE | odes
0028 CO0Z8 281 | +.004 247 ¢ op | 029 346 38 | 028 461 135 | AMSS | SF56 | o0zB
0031 Coa3t 2 | -.000 776 028 s a9 | .oes 511 158 | AMI3 | SF57 | 0031
0037 Co0a7 375 s 028 A48 47 | .025 615 | 212 (AmS3 | SFs8 | Ooa7
0040 | COOSD | 406 364 029 AB6 50 | .05 665 | 241 | AMES | SFS8 | ons0
0043 o043 438 33 028 | 517 5 | es 718 79 | AMI6 | SFG0 | 043
0050 0050 500 450 0 | e 581 &0 | 035 1150 B3 | AME! | SF61 | 0050
0056 CO0565 562 507 i 2 : 653 67 | o35 | too2| 120 | 437 |avnE | SsPe2 | 0056
0062 CO0E2 625 563 03 16 74 | o3s 1430 B48 | AM33 | SFE3 | ODE2
0068 C006a 688 618 046 784 B0 | paz 1830 | 670 | AMB4 | SFB4 | Does
0OTS COD7E 50 | +.006 676 bom | 046 a6 | a7 | o4z 2070 785 | AMa0 | SFE5 | 0075
oost | coom | w2 | 00 | m 46 815 | 84 | a2 240 | 918 | AMEE | SFes | o081
0087 ConE7 A5 789 046 | L | o4z 2410 | 1080 | AMBT | SFE7 | 00E7
0083 COma3 A38 843 046 1.0 | 108 | 042 2580 | 1260 | AMGE | SFe8 | 0093
o100 Co100 1.000 800 048 1.130 | 1.6 042 2750 1410 | AMBS | SFES 0100
oz = 1.125 1003 056 1.267 | 1.30 | .080 200 | 1780 = — | omz
o - 1068 | | oo | 1047 056 1321 | 1.35 | 06D 380 | 213N - 0118
0ns - 1.250 oo | V16 + 004 | .08 1415 | 1.4 | 080 4100 | 2180 - mas
IET] - 1.375 : 1.237 086 | +O004 | gger | ysm | 080 4510 | 2580 = - | o1
0150 - 1.500 1.350 056 | =000 | yem | 172 | o0 a0 | 3180 = 0150
0178 1.750 +.010 ) 1576 + 088 1.7 | 2.0 082 | . 10 | 4300 - - mms
0200 2000 | -.000 | 1.800 005 | pes 2257 | 230 | o062 | 009 | gyap | sem0 - | oe00

Standard material - carbon spring steel, Standard finish - phosphate and ofl.

A1500 ‘U’, ‘C' & ‘S’

Al d:il'l'h:llﬂl'ls Sizes marked = are only produced to order, detalls on enguiry, See page 26 for applications
iR ERc
PUs c S
/ @) | |
k ¢ . b
L DN f—D1 —J —mm J
F Theust ioad cakculations see pages 9 & 10 Circlip in o1
SIZE Shatt (5} Groove |G Circlip (F) Tt | ToF| sopi |  Base SIZE
CODE s Tol. G Tal, w Tal. o1 1 t Tol, iledl | (o) | catoe CODE
=| U078 A0 | | gag ors 03 426 430 020 1] 60 | 80 DR78U [Vir
Loss 125 | _nog 0% | | o 033 . 003 a4 380 020 262 64 | 4B DR&SU uogs
e WIS b N 2% = .I:I]:I 023 - 000 500 510 =20 *.0015 381 137 | 68 SR126U U5
g7 218 | +.100 187 023 ' (=] 700 020 457 16 | 28 SRI1ETU UIE7
uz2e1 343 = 000 281 03 T80 790 020 720 381 | 104 FRZBIU U281
CO86 no + 040 [i ] {25 .. ] a7 o0z2 + 289 45 | 4B OLB6C Cosg
ciz0 156 000 120 027 20 33 024 : k-] 85 | AMY4 | FRI20C C120
=| C124 156 124 +002 [ 017 | +.002 | 408 | 42 M5 |+ oo 245 BS | TA aL14ac Ci24
=] CI175 218 176 | -.000 m7 -.000 | 500 617 ms 343 159 | ‘GA FRITSC Ci175
cim g | +.100 181 031 430 447 oza | .00 640 137 | AMIS | FRIBIC c
«| C28 nz 000 | 2am 017 625 | Baz Ms | = 0015 491 333 | 18A FR2408C C249
=] 5062 078 + 030 052 017 250 265 015 123 34 | AMIO | DRE2S 5062
=] 50682 | 078 | _'poq | 082 | Lopp | 028 | Lo | 295 | 308 | s 205 | 21 | AMN | DRE25 | S062
=| 5091 1285 J 0 - 000 ir.] _o00 | -3 .. 1] 0z2 | £.0015 b 72 | 48 DRIIS 5631
5102 126 + 060 102 ! o7 ’ T e 2] 015 197 48 | AMB DR102S S102
= 5120 156 - 000 120 027 320 336 024 393 BE AMT4 DR1X0S S120
=| 5126 188 e 126 re] 027 s o 380 365 024 473 188 | AMSE | DRI2GS 5128
5389 A5 000 389 000 031 o0 6E7 705 o | t.002 | 137 &7 | 124 - 5389

Standard material - corbon spring steel. Standand finish - phosphate and oil
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VARIANTS OF SERIES ‘E’ CIRCLIPS

—-lt-—
+ Thrust load calculations see pages 9 & 10 e
SIZE Shaft (5) Groove (G Cirelip (F) SIZE
copE| 8 | Tol. | 6 [ ToL | W | ToL | d n t Tol [+] Tol. | M b CODE
030 | 3 |+008| 23 044 |+005] 0.3 | 1.0 | 0.40 218 |sqpog| 396 | 0.90 0030
0040 | 4 | -000| 32 |,ppo| 044 |-0.00] 040 | 1.2 | 0.40 3.00 ' 5.00 | 1.00 0040
s | 5 40 |_goy | 0.54 060 | 1.6 | 0680 | ,npn | 380 620 | 1.20 0050
we0 | 6 5.0 0.74 050 [ 15 | 0.70 | Jgpg | 480 740 | 130 0060
0085 6.5 5.8 0.74 03 | 1.0 | 0.70 560 | £p08| 820 | 1.30 0065
owm | 7 |+o010| 60 0.85 050 | 1.5 | 0.80 5.80 860 | 1.40 200 0070
0080 8 -0.00)| 7.0 |+0.00] 085 050 | 1.5 | 0.80 6.80 10,00 | 1.60 200 0080
a0 | 9 80 |-008| 110 650 | 1.5 | 1.00 780 | 3009 1120 | 1.70 3500 00890
0100 | 10 2.0 110 |+0.08| 060 | 1.5 | 1.00 875 11215 | 1.70 3700 0100
oo | N 10.0 1.10 |[-000| 0.60 | 1.5 | 1.00 965 13.20 | 1.80 4000 0110
oz | 12 10,9 1.10 05 | 1.7 | 1.00 10.55 14,35 | 1.80 ; #4200 0120
0130 | 13 1.8 1.10 060 | 1.8 | 1.00 11.40 15.40 | 2.00 : ¥ 4500 0130
o140 | 14 127 | +p00] 1.10 0.85 | 20 | 1.00 12,30 16,30 | 2.00 | 167 | 0.40 | 5000 | 2200 | 0140
oo | 15 136 |_p11] 110 070 | 21 | 100 1320 | 4040|1740 [ 290 | 17.8 | 0.46 | 5500 | 2800 | 0150
0160 | 18 | .pq| 145 1.10 075 | 23 | 100 14.10 1% 1p50 | 220 | 189 |o054 | Se00 | 3000 | 0180
oo | 17 | -0000] 154 1.10 080 | 24 | 100 | gpg | 1490 1940 | 226 (198 |064 | 6000 | 3400 | 70
o180 | 18 16.3 1.30 085 | 26 | 1.20 | _goe | 1680 2040 | 230 (209 |0.72 | 8500 | 3700 | 0180
o1 | 18 17.2 1,30 090 | 27 | 1.20 16.70 2150 | 240 (220 |0.80 | 92000 | 4300 | 0190
X0 | 2 18.1 1,30 086 | 29 | 120 17.55 2286 | 285 | 232 | 087 | 9400 | 4700 | 0200
oo | 2 19.9 1.30 1.06 | 32 | 1.20 19,40 2600 | 280 | 265 | 1.10 | 10000 | 5700 | o220
0z | 2 0.8 1.3 |4p45] 200 | 33 [ 120 20.20 2600 | 290 | 266 | 1.15 | 10500 | 6200 | 0230
om0 | 24 217 | +000| 130 | _gpg| 115 | 36 | 1.20 .10 2790 | 3.00 | 27.7 | 1.52 | 11000 | 6800 | 0240
00 | 2% 26 |-021] 1.30 11| ae | 12 2200 |+0.21 (2830 | 315 |28.9 | 1.74 | 11500 | 7500 | 0250
00 | 26 76 1.30 125 | 38 | 120 22.80 2940 | 326 (300 | 1.88 | 12000 | 8000 | 0260
om0 | 28 | +020| 262 1.60 140 | 42 | 180 24.60 31,80 | 3.50 |32.2 |2.32 | 15500 | 900 | o2e0
o | 30 | " [zo 1.60 150 | 46 | 150 26.30 3370 | 370 344 | 243 | 17000 | 11000 | oco0
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CIRCLIPS WITH INCREASED ABUTMENT

D2000 Incorporating DIN 984

Al dimansions
m mm
'
h [
- D -
Cirelip in bore Circkp in groove
F Thrust load calculations see pages 9 & 10
size | Bone B) Groove (G) Circhp (F) Tt | 7ot | sz
cope[ 8 G| Tot [W][ Tel | n d 1 Tol | D | Tl | €| €1 L b h NI | iND | coDE
Lrmim) il fmax] b |rir )
B0 16 | 168] , o, [1.10 12| .40 1.00 17.3 g0 w0 | 34| "1 | 17 15600 2410 | o160
] 17| el oo |10 1.2 | os0| 100 8.3 g4 | wa | 37| 22 | 1.7 | 6600 | 260 | o170
0180 I8 8.0 110 1.5 | .080 | 1.00 19,5 96| 108 | &1 | 23 | 20 | 17500 3300 | 010
0190 w | 200 1.10 15 | 050 | 1.00 205| +042|12| 124 | 38| 23 | 20 | 8500 | 3580 | 180
| (1200 20 | 20| o59p |10 15| 050 | 1.00 215 -013)120| 132 | 39| 24 | 20 | 18500 | 370 | ceoo
0210 21 | zz0| -0.00 (1.0 15| 080 | 1.00 2.5 128 140 | 40| 24 | 20 | 20400 | 3080 | 0Zi0
0220 n 230 1.10 1.5 0s0 | .00 25 138 | 15.0 40| 26 20 | M400 | 4150 | 0220
0230 z |21 1.30 16| 055 | 1.20 246 46| 158 | 41| 26 | 20 | 25900 | 4770 | 0z
0240 T I ) 1.30 1.8 | 060 | 1.20 59 154 | 168 | 42| 26 | 20 | 2000 | 5430 | 0240
0250 % | 2%2| .o [1320 18| 60| 120 69| +042|180| 174 | 44| 28 | 20 | 2900 | =650 | 020
0260 28 72| -0.00 [1,30 18| 060 | 1.20 5] -021 [170] 184 44 | 28 | 20 | 30400 | 5880 | 0260
0270 27 | 284 1.30 21| oo | 120 28,1 178 194 | 45| 28 [ 20 | 31600 | 1130 | &0
0280 2B | M4 1.30 21| om0 | 120 0.1 80| 196 | 49| 30 | 20 | 32700 | 7390 | 0280
300 I |3 1.30 21| oo | 1.20 | +0m0 | 324 00| 216 | 48 | 32 | 20 | 300 | 720 | os00
0310 N | wy 1.30 25| 085 | 1.20 | -0.06 | 33.4] 208 27| 50| 32 | 25 | 3200 | 20 | oo
0320 w | w7 1.30 25| 085 | 120 sl oenl208] 235 | 51| 33 | 25 [ 37400 [ 10300 | caz0
0330 3| 347 1.30 25 | oss | 120 35| "hoe|225| 45 | s1| 33 | 25 | 38600 | 10600 | 03w
0340 M |37 1.60 25 | o085 | 1.50 36,5 2z | 280 | 53| 34 | 25 | asr00 | weo0 | osdo
0350 3® | 370 «025 160 +0.74 | 30 | 100 | 1.50 T8 237 | 260 | 55| 36 | 25 | 5100 | 13200 | 0350
(1360 3% |380| -000 160 -000 )30 | 100 | 1.50 w3 245 | 268 | 56| 36 | 25 | 52600 | 13600 | 0360
0380 ® | 40.0 1.60 30 [ 100 | 150 40.8 25| 278 | 61| 38 | 25 | 55500 | 14300 | oss0
400 4 | 425 1.85 38 | 1.3 | 175 415 72| 781 | 72| 40 | 25 | 56800 | 1800 | 0400
420 ar | 445 1.85 ag | 12 | 178 55| +080 (272 | 309 | 72| 41 | 25 | 59500 | 19800 | oan
0440 & | 265 1.85 38| 1% | 175 a75|-030 (23| 22y | 72| 42 | 25 | 62300 | 20000 | os40
0450 4 | 475 1.85 a8 | 125 | 175 485 03| 31| 72| 43 | 25 | &3m0 | 21200 | om0
0470 47 | 495 185 38 | 175 | 175 505 23| 3|1 | 72| 45 | 25 | 66500 | 22100 | (470
0480 4 | 505 1.85 38 | 136 | 178 515 33| 31| 72| 45 | 25 | 66000 | 22600 | D480
0500 50 53.0 2.5 4.5 | 150 | 2.00 54.2 13| %6 82 | 47 25 | 80900 | 28300 | 0500
0520 52 | 55.0 2.15 45 | 150 | 2.00 56.2 2| 36 | 82| 47 | 25 | 84100 | 23400 | 0520
0550 5 | 58.0 2.15 45 | 150 | 2.00 59.2 3|/2| 416 | B2 | 51 | 25 | 89000 | 31100 | (550
0570 57 | 600 2.15 a5 | 150 | z.o0 61.2 02| 436 | 82 | 52 | 25 | 92200 | 300 | (570
0580 8 | 610 +0.30 215 45 | 150 | 2.00 62.2| +1.10 |#1.2 | 446 | 82 | 53 | 25 | 93800 (32800 | 0S80
0RO &0 |830] -0.00 |2.15 45 | 150 | 200 [+000 | 642| -045 |432 | 486 | 82 | 55 | 25 | o7i00 | 3000 | 0600
0620 62 650 215 45 | 150 | 200 | -0.07 | 662 452 | 486 | B2 | BB | 25 |100000 | 35100 | 630
0650 85 | 68.0 2.65 45 | 150 | 250 69.2 441 | 476 | 102 | 58 | 3.0 [131000 | 36800 | 0850
0670 &7 | 0.0 2.65 45 | 150 | 250 715 461 | 496 | 0.2 | 60 | 30 | 136000 |3me00 | o870
0680 68 | 7.0 265 45 | 150 | 2.50 725 471 | 506 | 102 | B | 30 |138000 | 38500 | 0680
o700 w730 2.65 45 | 150 | 2.60 74.5 491 | 528 | 102 | 62 | 30 | 142000 | 30800 | 0700
0720 72 |10 265 45 | 1.50 | 250 6.5 S1.1 | 546 | 0.2 | 64 | 3.0 | 146000 | 40700 | 0720
0750 75| T80 265 45 | 150 | 250 79.5 541 | 576 | 102 | 66 | 30 |152000 | 42400 | 0750
0800 B0 g5 2.65 53 | 1.75 | 2.50 5.5 581 | 631 |02 | 70 3.0 | 1EN000 | 52800 | CEO00
0850 8 (@85 . 315 53 | 1.75 | 3.00 80.5 601 | 641 | 122 | 7.4 | 35 | 206000 | 56100 | 0850
800 L el ER oqg |53 | 175 | 3.00 95.5 65.1 | €31 | 122 | 7.7 | 35 218000 | 59800 | (900
0350 | 95 |gms| Y lgas | 008 fog ) qgs | o300 |00 ypos| 4130 (7001 | 7a0 | 122 | 81 | 35 |231000 | 62700 | 0980
1000 | 100 |03 35| ~000 153 | 175 | 300 | "% liose| 054 750 | 791 | 122 | 85 | 35 |243000 | 66000 | 1000
100 [ 110 40| 038 las 60 | 200 | 400 |+0.00 1170 BE1 | 896 | 122 | 90 | 35 |265000 |&2900 | 1100
Standard material - carben spring stesl, Standard finish - phosphate and oil,
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CIRCLIPS WITH INCREASED ABUTMENT

D2100 Incorporating DIN 983
All dimensions
if mm
e r-o—'l
T_ e -—w
5G -
-
%‘
Circlip on shaft Circlip in groove

+ Thrust load calculations sse pages 8 & 10
size |Shaftis) Groove (G) Circlip (F1 et | 4T Size
CODE| § G| Tol | W] Tal | n d t | Tl |O | Tad | € | €1 | L b ho| (W | IN | CODE

[rmin) . [maxh | = Imin)

D760 18 152] _ pog 110 1.2 | 040 | 1.00 W7l aqol| 2332| 22| 35| 23 1.7 | 15600 | 2410 | 0160
o 17 16.2] GIH 1.10 1.2 0.40 1.00 15.7 —0.‘35 M4 34 36 2.4 .7 16600 | 2560 | 0170
0180 1B 17.0 : 1.30 1.5 | 050 | 1.20 16.5 ' HBE6| Ma| 37| 25 20 | 21000 | 3390 | 0180
00 19 18.0 1.30 1.5 0.50 1.20 175 286 XS4 a7 2.6 2.0 3580 | 0190
0200 20 19.0 1.30 1.5 | 0.50 1.20 1851 . 0.13 X7B| M6 a8 26 20 23400 | 3770 | 0X00
Qzx0 2 21.0 1.30 16 0.50 1.20 205 -042 | 302 | 0 4.0 28 20 25700 | 4160 | 0Z0
030 <] 20 1.30 1.5 0.50 1.20 215 34| 302 41 29 2.0 26500 | 4340 | 0230
0240 24 229 +0.00 | 1.30 1.6 0.55 1.20 22.2 6| N3 42 an 20 28000 | 4980 | 0240
Q50 5 29| ~0.27 | 1.30 1.8 0.55 1.20 32 BE| 1S5 4.3 a0 2.0 29200 | 5180 | 0250
0260 28 24.9 1.30 168 | 0.66 1.20 4.2 3»0| B7 4.4 Al 20 304800 | 5390 | 0260
0280 n 6.6 1,60 21 | 0.7 | 1650 | +0.00 | 269 | +0.21 | 373 | 36| 45 | 33 20 | 40900 | 7390 | 0280
0290 2 1.6 1.60 21 0.70 150 | -006 | 68| -042]| 387 | 370 4.7 34 2.0 42400 | 7650 | 0290
0300 30 2.5 1.60 21 0.70 1.50 na BT IS 4.7 34 2.0 43800 | 720 | 0000
0320 32 303 1.60 25 | 0B | 1.50 Fa: L 424 | #)3) 50 | 36 26 | 46700 | 10300 | 0320
0340 3 x2.3 1.80 25 | 0,85 1.50 .5 446 | 425 5.1 18 25 49700 | 10900 | 0340
0350 k-] 10 1.60 a0 1,00 1.60 22 458 | 434 5.2 kR ] 2.5 51100 | 13200 | 0350
030 7 3B.0 186 | +0.94 | 3.0 1.00 1.76 2| ~035| 482 | 458 5.4 40 15 51400 | 13600 | 0370
0380 k-] 30| «000|185 | -0.00 |30 .00 1.76 352 | -050( 494 | 470 55 4.1 2.5 54800 | 14300 | 0380
ety 40 75| 025 | 1.85 18 1.25 1.7 365 9| 518 T.2 a2 25 6600 | 18800 | 0400
0420 42 ns 1.85 LR 1.26 1.75 385 569 | 539 7.2 4.5 25 B9500 | 19800 | 0420
(60 45 425 .85 3.8 1.2 1.7 416 «0.39| B8 | BES 7.2 4.6 2.5 GIT00 | 21200 | 0450
270 a7 .5 1.BS a8 1.26 .75 4356 090|819 | 5849 1.2 4.8 256 BERO0 | X100 | 0470
0280 ag 455 1.85 KE:] 1.25 1.75 a5 E29 | 539 7.2 48 2.5 67900 | Z2600 | 0480
0500 50 47,0 2.16 4.5 1,50 2.00 45.8 670 | 634 B2 5.0 1.5 BOSOO | 28300 | 0800
0550 55 5.0 2.15 4.5 1.50 2.00 50.8 720 | 684 82 5.4 25 HO000 | 31100 | 0550
0570 .7 5.0 2.15 4.5 1.50 2.00 52a 40| 04 8.2 5.6 25 90600 | 31700 | 0570
0580 58 55.0 215 4.5 1.50 2.00 3.8 /O M4 a2 8.7 25 93800 | 32800 | 0580
0600 &0 57.0 215 45 | 150 | 2.00 658 70| 734 82 | 6B | 25 | 9700 | 33000 | 0600
0620 62 59.0 +0.00 2.15 4.5 1,50 2.00 000 | 578 | 0.48 8.0 | 754 8.2 59 25 | 100000 | 35100 | O&20
0650 &5 G62.0 —ﬂllﬂ 265 4.5 1.60 2.60 007 | &8 1 .1IJ BEO | 824 | 10.2 6.2 3.0 | 131000 | 36800 | 0650
0570 &7 .0 2.65 4.5 1.50 2560 625 B8O | BAA4 | 102 6.4 3.0 | 136000 | 3THO0 | O0&GT0
0680 68 B5.0 2.65 4.5 1.50 2.50 635 B30 | 854 | 0.2 65 3.0 | 138000 | 38500 | 0680
0700 ™ 67.0 265 15 1.50 2.60 65.5 9.0| 874 | 0.2 6.6 3.3 142000 | 39600 | 0700
0760 5 72.0 2.65 4.5 1,50 2.50 0.5 9.2 | 24| 102 1o 3 152000 | 42400 | 0750
0800 B 6.5 2.65 %] .75 2.60 745 0.2 | %9 | 0.2 1.4 3.0 | 16000 | 52800 | 0800
0ash BS B1.5 3.15 B3 .75 .00 T35 106.2 | 101.8 | 0.2 18 3.5 | 206000 | 56100 | 0850
0900 80 B85 | +0.00 [3.15 L0.18 5.3 LTS8 300 | +0.00 | B4SE 1M1.2 | 1065 | 0.2 8.2 3.5 | 218000 | 59400 | 0900
(950 g5 ;5| -0.35 |3.15 n'm B3 175 300 |-008 | B35 | +054 (1182|1119 | 0.2 BE 35 | 231000 | 63700 | 0950
1000 00 96.5 A.15 ) 53 .78 3.00 846 | - 130 .4 | 1168 | 0.2 8.0 35 | 243000 | 6000 1000
1100 | 110 080 '_‘E-g 4.15 80 | 200 | 400 | *Q40 hoo 1354 | 1304 (122 | 96 | 35 | 356000 | £2800 | 1100

Standand material - corbon spdng seel. Standard finish - phosphate and od,
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PLAIN EXTERNAL RINGS FOR BEARING RETENTION

M3200 Incorporating DIN 5417
T Thrust load calculations see poges 9 & 10
size | Bra Groove (G Cirelip (F) Tet Bearing No.
CODE 5 G Tol w Tol D Tol a Tol t Tol c1 B | 1 imind [L]] Light | Medium | Heavy
0300 | 30 | 28.17 1.35 77.4 ¥ 112 Mu7| 3| oa 23000 | 6200 = =
020 | ®:@ | ;5 1.35 24 | 040|325 1.12 w7 3| oa 24500 | E201 = =
0as0 | 3 | ma7 1.35 24| Zoog| 325 112 ©7| 3| 04 26800 | 6202 | 6300 -
o | 37 | Mo 1.35 34.0 396 112 a3| 3| oa 200 | - 6301 =
000 | 40 | 3|0 1.36 7.3 3.8 1.12 Me| 3| 04 30600 | 6203 = -
o420 | 42 | 3978 1.35 B9 3.25 1.12 w3l 3| o2 200 | — | B30
0440 | 44 | 41.75 [ +0.00 | 1.35 40.9 3.25 112 #/3| 3| o4 o | - = a
0470 | 47 | 4460 |-0.25]1.35 437 | +050 | 4.04 1.12 527| 4| 04 36000 | 6204 | B33 =
o500 | 50 | 47.80 1.35 467 | —0.00 | 4.04 1.12 57| 4| 04 |0 | - - :
0520 | 52 | 4873 1.35 @A 404 1.12 8| 4| 04 40000 | 6205 | 6304 -
0550 | 55 | s2.80 1.3% BL7 4.04 112 07| 4| o0e 2w | - = =
0560 | 55 | mE 1.35 52.4 4 1.12 Bi.7| 4| o4 42000 | - = =
0580 | 58 | 55.60 1.35 5.4 .04 1.12 ga7| 4| 04 a0 | - - -
0620 | 62 | a8 1.80 58.2 404 1.70 7| 4| o8 72000 | 6206 | 6305 | 6403
0650 | 65 | e2en 1.90 61.2 404 1.70 7] 4| o6 TR0 | - ~ <
0680 | 68 | B4.B2 1.80 634 | Logn | 485 1.70 me| 5| o8 79000 | — = -
o720 | 72 | e8B1 1.90 674 | _pog | 485 1,70 76| 5| 06 B3G00 | 6207 | 6308 | 8404
0750 | 75 | 7183 1.90 0.4 4,65 1.70 @16 5| os gnoo | - - £
0800 | 80 | 76.81 190 | +0.30 | 754 4,85 1.70 me| 5| o8 93000 | 6208 | 6307 | 6405
0850 | 8 | 8181 190 | -0.00 | B804 4,685 1.70 16| 5| 06 5700 | 6209 - =
0900 | 90 | 86.79 2.70 854 a5 | 0% M2a6 | *0% 65 | 5 | 07 | 151000 | G210 | 308 | 6406
0850 9% 9,82 2,70 a80.4 4,85 ' 248 | T 101.6 6 0.7 160000 - - -
1000 | 100 | 9580 2.7 95,2 485 2,46 W65 | 5| 07 168000 | 6211 | 6309 | G407
1moo | 10 |106.81 270 105.2 465 248 66| 5| 07 150000 | €12 | 6310 | 6408
160 | 116 [ 11181 |, 000 [270 102 | +1.00 | 485 2.46 26| 65| 07 193000 | — - -
1200 | 120 11521 |-o50 [3.10 1ag | -0 [ 73, 2.8 w7 7| o7 231000 | 6213 | 6311 | 6408
1260 | 126 |120.22 3.10 1186 .2 282 1247 | 7| 07 |20000 | 624 - i
@00 | 130 |12 3.10 1236 7.21 282 wr| 7| o7 250000 | G215 | 6312 | 6410
1400 | 140 |135.73 310 132.0 7.21 282 1497 | 7| 07 |2m000 | 6216 | &n13 | &an
1460 | 145 |140.23 3,10 136.0 7.21 28 w7 | 7| o7 |zmom| - i 4
1500 | 150 |145.24 310 1429 | +1.60 | 7.2 2.8 8.7 | 7 | 07 |zemoo0 [en7 | em4 | ez
1600 | 1680 |1s5.22 3.10 1520 | =000 | 7.2 282 w7 | 7| 07 |308000 | 6218 | &6 | 6413
oo | 170 | 18368 3.50 161.3 9.60 3.0 we | 1w | 07 360000 | 6219 | 6316 =
1800 | 180 |173.66 150 17.2 9.60 310 e | 10| 07 3000 | &20 | &n7 | 44
1000 | 190 |18384 3.50 181.0 9.60 3.0 2029 | 0 | 07 |402000 | 8221 | 6318 | K415
2000 | 200 [193.65 350 191.0 2.60 3.0 2129 | 1w | 07 |424000 | 6222 | 6319 | 6418
2100 | 210 |203.60 3.50 200.9 9.60 3.10 228 | W | 12 |am00| - i B417
2150 | 215 | 20860 150 2059 | +1.80 | ggy 3.0 218 | w | vz | 455000 | 6224 | 630 -
250 | 25 |20 4.50 2143 | =000 ly0 00 3.50 o | 0| 12 538000 | — 6321 | B418
2300 222.00 450 |+0.40 | 21872 10,00 3.50 2420 | w0 | 12 |s50000 | 6228 & =
2800 | 240 |Z%200 450 | 0% [2e3 10.00 3.50 /20| 10 1.2 574000 | — B3z -
Standard material - carbon spring stesl, Standard finish - phosphate and oil,
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PLAIN INTERNAL RINGS FOR BEARING RETENTION

All dimansions in mm
~ 457 ~o
7 [
| d
\/ |
Alternative gap '1 z 2
sizes above 21 ¥
-—D
F Thrust losd calculations see pages 9 & 10
SIZE Borm (8] Groove (G} Circlip IF1 Tet Tg:" SIZE
CODE B G Tol W Tol D Imin] a Tol 1 Tol. c1 (M) (L] CODE
0110 n 11.40 1.1 1.6 1.30 1.0 .80 FL3E) 80 | o
0120 12 12.40 1.1 .7 1.30 1.0 8.80 8140 00 | 0120
0130 13 1350 +0.11 | 1.1 13.8 1.30 1.0 10,90 a0 | 1220 | D130
0140 14 1450 -000 | 1. 14.8 1.30 1.0 11.90 10600 | 1320 | 0140
0160 15 15,50 1.1 15.8 1.30 1.0 12.90 11400 | 1410 | 0180
0180 18 18.50 13 | oo 18.8 1.75 1.2 16.00 15400 | 1700 | 01RO
0180 18 19,60 13 | Yoo 9.8 .75 1.2 16.10 17300 | 2150 | o190
0200 20 20.60 1.3 d 2.0 1.75 1.2 17.10 18300 2260 0200
2 260 | +013 | 1.3 210 1.75 1.2 1910 | 20000 | 2400 | 0220
0240 24 2480 | -0.00 | 1.3 26,2 1.75 1.2 2130 | 2900 | k20 | 0240
0250 = 580 1.3 6.2 1.75 1.2 23 | w0 | 3o | o0
0260 o6 26,80 1.3 7.2 1.75 1.2 2330 | 23700 | 30 | 0260
0280 2B 880 1.3 2.2 1.76 1.2 25,30 25600 4230 0280
0300 30 .00 1.6 a4 2.30 1.5 26,40 | 34300 | 5650 | 0300
0320 az 3,00 1.6 334 2.30 1.5 ZR40 | 36600 | 6030 | 03X
0340 3 35,00 1.6 6.4 2.30 15 3040 | 380900 | B0 | 0340
0350 35 36,00 1.6 36.4 2.30 1.5 340 | 40000 | B600 | 0350
0380 A 02| o1 | 18 0.8 2.30 1.5 360 | 43400 | 8600 | 0380
400 40 41,20 —o'm 1.6 418 2.30 1.5 36.60 45700 9050 0400
0420 42 43.20 ' 1.6 4.8 2.30 1.5 3860 | 48000 | 9500 | 0420
D440 4 4520 1.6 458 2.30 1.5 4060 | 50300 | 9950 | D440
0450 45 46,20 1.6 46,8 2.30 1.6 41,60 51400 | 10200 0450
0470 47 48,20 1.6 | +0I0 48,8 230 1.5 4360 | 53700 | 10600 | 0470
480 48 49.20 1.8 -0.00 4.8 2.30 1.5 44.60 54800 | 10600 | 0480
0500 50 51.20 1.6 618 2.30 15 4660 | B7I00 | N30 | 0500
0520 52 53,50 1.6 54,3 2.30 1.5 4890 | 58400 | 14700 | 0620
0550 55 56.50 1.6 673 2.30 1.5 61.90 G2ZR00 | 16600 0650
D0 4] 61.50 1.6 623 2.30 1.5 56,90 | 68600 | 17000 | 0600
0620 &2 6350 | «0.19 | 18 64.3 2.30 15 BEO0 | F0E00 | 17500 | 0620
D650 5 66,50 | —0.00 1.6 673 2.30 1.6 61,90 74300 | 18400 D650
] £9.50 1.8 0.3 2.30 1.5 6490 | 77700 | 19200 | 068D
0700 0 71.50 1.6 72.3 2.30 15 6690 | 80000 | 18800 | 0700
0720 72 73.80 2.2 74.6 280 | tO00f a0 | ¢ g-‘t’g 68.20 | 106200 | 26400 | o720
0760 7% 77.80 2.2 8.6 2.80 010 | 29 | =0 7220 | 11000 | 25800 | 0760
R0 ® 81.80 2.2 826 2.80 2.0 76,20 | 117000 | 2100 | 0800
D820 v B3.80 22 BME 280 2.0 T8.20 120000 | 2700 0820
0850 s B6.80 2.2 876 2.80 2.0 B1.20 | 124000 | 28800 | 0650
CHEsER) ] 90.00 2.7 810 340 25 8320 | 143000 | 33200 | O6EO
90 @0 92.00 2.7 .0 3.40 25 8520 | 147000 | 33000 | 0900
o a2 84.00 2.7 5.0 3.40 25 8720 | 150000 | 34700 | 0920
(50 % 47.00 2.7 o0 3.40 25 8020 | 155000 | 35800 | 0950
0a70 a7 99.00 | +022 | 27 100.0 3.40 25 6220 | 158000 | 36600 | 0970
) ] 100.00 | —000 | 27 101.0 3.40 2.5 9320 | 160000 | 36800 | 0980
1000 100 102.00 27 1030 3.40 25 8620 | 163000 | 37700 | 1000
1050 105 107.30 27 08,3 3.40 25 100,50 | 171000 | 45500 | 1060
1070 107 109.30 27 10.3 3.40 25 w250 | 174000 | 48400 | 1070
1100 10 112.30 2.7 RER] 3.40 25 105,50 | 179000 | 47700 | 1100
120 112 114.30 27 115.3 3.40 25 107.50 | 13000 | 48600 | 1120
1150 15 117.30 27 | #003 | ns3 140 25 110,50 | VE7000 | 49900 | 1150
1200 120 122.30 27 | 000 | 1:33 3.40 25 115,50 | 196000 | 52000 | 1200
1250 125 127.30 2.7 128.3 340 5 12050 | 204000 | S4200 | 1250
1270 177 128.30 7 130.3 3.40 25 12250 | 207000 | 85100 | 1270
1300 130 132.30 27 13133 3,40 25 125,50 | 212000 | 56400 | 1300
1350 135 137.30 2.7 138.3 3.40 15 130,50 | 220000 | 58500 | 1350
1400 140 142 60 2.3 1436 4,00 25 13460 | 228000 | BESO0 | 1400
1430 143 |60 | *0B 23 146.6 4.00 25 137.60 | 233000 | 70100 | 1430
1500 150 [1s2e0 | ~000 | 27 1536 | 400 25 144,60 | 244000 | 73500 | 1500
1630 153 15660 2.7 156.6 4,00 25 147,60 | 249000 | 75000 | 1530
1600 160 162,60 2.7 1636 4.00 25 154.60 | 261000 | 7B400 | 1600
1650 165 157.60 2.7 1686 4,00 25 159,60 | 260000 | BOGO0 | 1650
1700 170 172.80 27 1738 4,00 25 164,60 | ITI000 | B3300 1700
1750 175 177.60 2.7 1786 4.00 25 169,50 | 285000 | 85800 | 1750
1800 180 182.60 2.3 1816 4,00 25 174.60 | 293000 | BE200 | 1800
1900 180 193.00 | Lgog | 32 194.5 5,00 30 183,00 | 372000 j107000 | 1900
1950 195 198.00 | _ppo | 32 195 5,00 1.0 188,00 | 3\1000 (110000 | 1950
2000 200 200,00 a2 2045 5.00 3.0 193.00 | 391000 (113000 | 2000
30 Standard material - carbon spring steel. Standand finish - phosphate and ol Othad sizes avallable on request



PLAIN EXTERNAL RINGS FOR BEARING RETENTION

All dimensions In mm
[
a
A
VN
Some sizes
below 40 L J
Circlip in groowve
T Thrust load calculations see pages 3 & 10
SIZE | ShaftiS] Groove (Gl Cirelip IF) Tet Tot | SIZE
CODE 8 a Tol, W Tol. i D ; a Tol, 1 Tol, c1 N Ny | CODE
ﬂ'\lﬂl
0100 10 960 | ‘ope | 11 9.4 1.30 1.0 1220 | 680 754 | 010
0110 1 10,50 1.1 10,2 1.30 1.0 13.10 7540 040 | 0110
0120 12 11.50 1.1 11.2 1.30 1.0 14.10 2230 1130 | 0120
050 15 1440 | * g 'ﬁ' 1.3 14.0 1.75 1.2 17.00 | 12800 1700 | 0150
Mo 17 1840 | ~Y 13 | L o007 [_160 175 | 1.2 19,80 14200 1820 | 0170
0180 18 17.40 1.2 | -pooo | 170 1.75 1.2 20.90 15100 2030 | 0180
o180 19 18.40 13 178 1.75 1.2 21.80 15800 2150 | 0180
P00 20 18.20 13 187 1.75 1.2 270 18800 3020 | 0200
o210 N .20 1.3 18.7 1.75 1.2 23.70 17600 N7 | 020
0250 = 24.00 | «ppo0 | 1.3 ns 1.75 2 | 2750 21000 4710 | 0280
0260 % 2600 | -913 [ 13 4.5 1.75 1.2 2850 | 21800 4800 | 0260
o 7 26.00 16 P 2.30 16 3060 | 28800 5050 | 0270
080 i 27.00 16 0.5 2,30 1.5 .60 73900 5280 | 0280
[l 0 29,00 16 Hm5 2.30 15 360 | 32000 5650 | 0300
[iee] iz 30.80 1.6 30.2 2.30 1.5 35.40 | 34100 7240 | 0320 |
050 ) 2080 | o0 | 18 nz 2.30 1.5 3840 | 37300 7EM) | 0350
0400 40 M| e |18 |00 | ;s 230 15 4310 | 42600 | 11300 | 0400
450 45 43,50 : 1.6 | 000 428 230 15 48,10 | 48000 | 12700 | (450
[MB0 &R 46,60 1.6 45.8 2.30 1.5 §51.10 | 51200 13600 | 0480
0600 50 4850 18 47.8 2.30 1.5 6310 | 53300 14100 | 0500
(550 5A 53.50 16 52.6 230 15 6210 | 58700 16600 | 0850
0600 &0 58.50 16 57.6 2,30 15 63.10 | 54000 17000 | 0600
D650 5 B350 | +0.00 | 18 62.6 2.30 15 B6A.10 | BE3N0 18400 | 0650
o700 70 68.20 018 | 232 013 67.4 2.80 20 7380 | om0 | 200 | o700
s 75 720 22 | Tone | 724 280 | 4pon | 20 | 4000 7880 | 104000 5400 | 0750
0800 BO 78.20 22 714 280 |-010 |20 0.10 B180 | 111000 700 | 0800
0850 5 B3.00 27 B2.0 3.40 25 £9.80 | 133000 AN00 | 0850
0900 0 £8.00 27 g7.0 3.40 25 8480 | 141000 300 | 0900
0950 £ 3,00 27 92.0 3.40 25 9980 | 140000 | 35800 | 0950
1000 100 2800 | +0p0 |27 g7.0 3.40 25 104.80 | 156000 700 | 1000
1050 1085 ey | 02 |27 1om.7 3.40 25 109.50 | 164000 | 45500 | 1050
1100 110 107.70 2.7 106.7 3.40 25 114.560 172000 47700 | 1100
1150 15 12,70 .7 11.7 340 25 119.50 | 180000 | 48800 | 1150
1200 120 1770 27 116.7 3.40 25 12450 | 188000 | 52000 | 1200
1250 125 12.70 2.7 121.7 3.40 25 12960 186000 54200 | 1350
1300 130 127.70 27 | +008 | 1267 340 25 134,50 | 209000 | 56400 | 1300
1350 135 132,40 2.7 - 0,00 1316 4.00 25 14040 | 211000 BEX0 | 1350
1400 140 137.40 2.7 136.6 4.00 25 14540 | 219000 | 68600 | 1400
1450 145 142.40 27 141.6 .00 2.5 150.40 | ZZ7000 71100 | 1450
1500 150 14740 | +0.00 | 27 1466 4.00 25 165.40 | 235000 73600 | 1500
1550 155 w2a0 | 0B 27 151.6 4.00 25 160,40 | M2000 | 78000 | 1550
1600 160 157.40 2.7 156.6 4.00 25 16540 | 250000 | 78400 | 1600
1650 165 162.40 2.7 161.6 4.00 25 17040 | 258000 | BOSOO | 1650
1700 170 167.40 2.7 166.6 4.00 25 175.40 | 266000 | B3300 | 1700
1750 175 172.40 27 1.6 4,00 25 180.40 | 274000 | @5000 | 1750
1800 180 177.00 3z 175.6 5.00 3.0 187.00 | 340000 101000 | 1800
1850 185 182,00 32 1806 5,00 a0 192,00 | 350000 | 105000 | 1850
1900 180 18700 | +000 |32 185.6 6,00 30 197.00 | 355000 | 107000 | 1800
1950 185 w00 | -028 |32 150.6 5,00 a0 202.00 | 388000 | 110000 | 1960
2000 200 197.00 32 195.6 5.00 an 207.00 | 37E000 | 113000 | 2000
Standard material - carbon spring steel, Standsrd finish - phosphate and il Other sizes available on request
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PLAIN WIRE RINGS

A0500

All dimensions in inches  Sizes marked « are only produced 1o onder, details on andgulry

Circlip in groove

T Theust load calculations see pages 9 & 10

SIZE Shaft (5) Groove |G Circlip (F) Te ‘l‘ TgT SIZE
CODE 8 w D axt Tal, c1 -] %] CODE
Ifrac) [decl | (minl | (min} | (mas)
0025 | 1/4 750 | 22 | 028 | 230 | 005 x 025 312 | 610 | 130 | 0025 |
ooz a9raz 281 263 | 028 261 /035 x 025 343 =) 145 00z8
0 5/ 16 A2 282 | 008 290 040 x 025 a8z J60 175 o031
D034 132 | 344 ol I v ] 32 040 x 025 A4 B4D 195 0034
00a7 i’a 476 | 353 | JuE 381 S0 x 026 443 810 30 0037
= 0040 13532 408 384 | 028 382 J0d5 x 026 AB4 850 260 0040
D043 716 438 | 414 | 028 A2 045 x 025 514 1070 300 0043
0050 1/2 500 | 476 | 038 474 048 x 005 52 1750 340 0050
0056 /16 562 536 | 039 534 048 x 035 £.002 542 1960 410 0058
=| D053 19/32 | 504 S67 | 039 555 060 w 035 0 2080 450 0058
5/8 625 508 | 039 .59a 060 x 035 T3z 2180 475 0062
=| (0GB 11/16| .6BB | 658 | .046 656 70 x 042 A2 2820 585 0068
=) 0075 34 T80 | T | 046 715 70 x 042 amn 3180 700 0075
=) 008 13/16 | B2 | .78 | 046 TT6 070 x 042 3440 T80 0oaE1
0087 T8 875 | 835 | 046 B 070 w042 980 o 230 0087
0083 15/16| 838 | B398 | .46 g ] 081 x 042 1.074 3580 1060 00E3
0100 1. 1.000 857 | .48 955 081 x 042 1.113 4240 1215 0100

Stsndard material - carbon spring steal. Standard finish - sell finish and oil

PLAIN WIRE RINGS

A0600

All dimonsions in inches Sires marked = are only produced to order, details on enguiry.
A
+
D .
Cieclipy in phoaes
F Thrust losd colculations see pages 9 & 10
SIZE Shaft (5] Groove (G) Circlip iF) Tet | Tot| s5izE
CODE 5 G w D t Tol. c1 A (i ib.A) CODE
[T [ fménd | (minl | (maxi [P
=l 0012 /8 A28 15 | 024 114 Livi ] 186 | .01 180 7 oz
no1s 5/%2 156 86 | 02 145 020 196 128 20 11 00s
=| 0018 ane 87 178 | 024 175 020 28 | 154 270 36 018
D025 1/4 250 238 | 023 238 025 28 | 208 60 54 0025
0031 B/16 12 208 036 293 032 arno 258 740 105 0031
0037 3/8 375 as7 | e 353 036 439 | M 1015 145 0037
=] D043 718 A3B A8 | 045 413 040 508 | 346 1320 185 0043
D050 12 500 ATE 02 AT 06 | 578 | 414 1750 55 0050
=| o056 9/16 | 563 530 | oea | m25 | oe2 | *-002 668 | 463 | 2885 3\ | 0066
L v 5/8 625 687 | 062 31 066 723 521 2685 I 0062
=| 0068 /18| .687 660 | 062 653 056 786 | 578, | 2950 35 00ER
0075 34 T80 JI18 | 088 N2 62 856 | 628 3580 &0 Do7s
D081 1318 | 812 780 oes J73 D62 918 | 682 | 3870 550 0081
- | o0ad 15/18 837 12 078 Ba3 072 .07 | .787 5210 435 e}
=] 0100 1 1.000 960 | .085 950 s | | 1.130 | 838 | 6040 B50 0100
o o112 | 118 | 1925 | 107 | o0 | 1068 | | CU8 Tz [ oe0 | 7ee0 | 1100 | onz
Standard material - carbon spring steel. Standard finish - salf finish and oil

32



PLAIN WIRE RINGS

A0700 (‘A Sizes) & A0700

Al dirmensions in inches Sizes marked = are only produced to order, details an enguiny, e [ s
B G H
5 G i g
[l D
[
t -
Aﬂ?ﬂﬁ ‘A’ Sles '*‘ Thrust losd calculations ses pages 9 & 10
SIZE Shatt (5] Groove (1G] Circlip (F) Tr.-'f' h;ﬂ' SIZE
CODE 5 G W D L] Tol, [ b1l 1R ]] CODE
[frach [dec) [rminl [mirih [rmiax)
ADB /16 187 178 0z A73 025 236 456 58 ADNE
AR5 1/4 250 34 036 a2 o) 308 795 13 AO25
A3y 38 s s 052 347 046 | . ooz 453 1760 265 ADT
Alad 716 438 420 0&2 405 056 B2 2510 225 ADA
ADED 112 L A58 063 463 062 602 3180 450 AQSD
AsE 916 B3 526 o 521 or2 684 4180 590 ADGE
ADG2 58 625 5ES 085 578 080 TE1 5100 o ADEZ
AlGH 1/16 687 a8 S B4l 080 - od B24 S0 760 ADGE
ADTE /4 750 T4 100 67 082 ' a04 G280 975 AOTS
AN00 1 1.000 938 13 929 125 1.204 115600 1750 ANDD
A106 T .1/16 | 1.062 1001 133 a0 126 1.267 12200 1830 A106
Standard material - corbon spring steal, Standard finish - salf finish & oil,
AD700
SIZE Shati (S Groove (G) Cinclip (F) et | Tot SIZE
CODE 5 G W D 1 Tal. [4] (I {1} CODE
rac) Idmch Imin} [mim| [
0012 1/8 126 16 o4 114 K i) 165 238 a5 o012
0015 52 166 146 Rirl] 145 020 195 300 ad 0015
o018 /16 187 178 024 175 020 s 57 48 e
o2 TR 219 Fuir) 029 i 025 267 530 15 oozl
0025 174 250 238 0z 236 02s 250 &10 i) D02s
=] 00 9/32 281 265 261 o2 339 B 127 0ozd
DO 8116 nz 296 036 23 0x2 n %2 140 ey
0037 '8 a7s 357 0 353 | 036 43 1350 190 oAy
0043 T/16 438 A18 045 413 i) =002 508 1765 50 0043
0050 1/2 500 AT6 A2 an 046 518 2333 340 0050
0056 8/16 563 530 R v 062 ] 580 525 0056
0062 5/8 J525 547 62 551 056 123 A5E0 495 0062
=| 0068 11/16 687 BE0 062 653 | 056 ¥l 30 525 0068
=] 0075 3/4 T80 718 -] 72 | 062 855 4770 680 0075
=] 0081 13/16 B2 Ja0 063 73 062 a8 5165 735 0081
0og7 78 B75 R ) ir:] A3 072 887 6500 B30 0oar
0100 1 1.000 560 oBs 850 .08 : 003 1.132 7950 1130 0o
=] 0106 11118 1062 1.023 J0es 1.2 ara 1.195 B450 11 0108
oz 1.1/8 1.126 1,079 100 1.068 {12 c] 1.281 kT 1460 o112
Standard material - carbon spring steal. Standacd finish - self finksh B oil

PLAIN WIRE RINGS

All dimenssons in mm D
M— 4
B |
a H
t t l
T Thrust boad calculations see pages 8 & 10 Thickness variants available on request.
SIZE | Bore Groove (G Circlip [F] | Tt | TaT | size
CooE | 8 | 6 | Vo | W [To [¢] va [ a [T [ p [ w | ™ | o [cooe
1
240 | 4 | 5.2 16 15 2.0 263 | 215 | 29000 | 7000 | M0
0270 | 27 | B2 00| 16 [T 15 | *000 | 24 |*0090| 37 | 204 | 30000 | 8000 | 0270
0300 | 30 | M2 1.6 ! 1.5 ; 24 i 327 |20 | 3000 | 8800 | 0300
Standard material - carbon spring steel. Standand finish - sebf finish and ol
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PLAIN WIRE RINGS

A0900 (‘A Sizes), A0900 & A1000

All dimensions ininches  Sires marked = At only produced to order, details on anquiny.
r.
e L
¥ f S f —j
| |
G = 5 —_—t D
| Chamfered
¥ L abutmant
: . = recommantded
A0900 "A’ SIZES T Thrust load ealculations see pagos 9 & 10
SIZE Shaft (5) Groove (G Circlip {F) Tet| Tot| size
CODRE 5 G Teol r Tod D L Taol c1 k.1 k1) CODE
\Trac) {dec) [rmigx]
AQZE 174 50 232 003 oa7 + 001 230 036 37 300 106 A025
a037 | w8 375 | 348 | - 000 | o2 00 1 a5 | o4z 448 | 545 4 | Ao
ADS0 1/2 500 64 o3t +.002 AGH 058 | = 002 596 1010 45D ADED
ADG2 58 s Lo 03 - 000 675 o072 143 1550 710 ADE2
ADGH 11716 88 B4 |+ % fic -} ; a7 or2 808 | 1700 780 | ADEE
ADTE /4 50 598 = a4 « D03 S50 JoBs * Dog 638 - 020 ADTS
ATDD |1 1.000 926 DBOS | -.000 |17 118 1.182 3810 1880 A1DD
Standand material - carbon spring steel. Standard finish - self finish & ail
A0900 *Supgiied in ZD finish only
SIZE Shaft i5) Groove (G Circlip (F) et | Tt | sizE
CODE 5 G Tal r Tol [+ t Tol. [+3] (k.11 LN CODE
{frac) {dech (max)
o2 1/8 125 m 013 10 Nivk] B85 ;-] n 0012
0015 32 RE 142 013 140 22 196 10 it s
ooa ane 87 k] +.003 013 +.001 172 a2 | 132 =3 o0a
0oz W 218 205 =000 013 ~ 000 . v 022 258 155 & 0021
0025 1/4 250 2R S 2B 288 230 106 025
Do7 /8 375 as7 018 353 28 426 M5 159 0037
0043 7/18 A3a 416 020 412 35 . o A6 510 235 0083
0050 /2 500 74 024 88 it k] = 670 75 v.] 0050
»] 0056 9/16 | .562 534 026 B2 | .45 a4 BEG 400 0056
0062 5/8 625 583 oos |22 . oop |587 | 051 08 | om0 s | ooa2
i 11/18 o 656 | _poo | 028 ~ooo | 848 | 051 772 | 1190 565 | 0068
0075 /4 TS0 T4 03 106 068 BED 1510 680 0aTs
ooar 78 ar5 A3 039 823 o7z 853 2160 a0 0087
(i) 15/16 938 B 038 885 072 1.062 210 1080 0093
=106 1. 116 | 1.082 .01 008 ead o 1.000 085 1.202 2740 1380 0106
o8 | 1,38 | 188 | 126 | Zpgg | 082 | Zgog [ 1118 [ 100 | £003 [raar | a0 | wis | o
mar 1. 3/8 1.375 1.295 e8 1.281 30 1.5 E500 2330 o037
Standard material - carbon spring steel. Standard finish - self finish & oil
A1000
SIZE Shalt (S Groove (G Circlip (FI et | Tot | sizE
CODE ] G Tal r Tol ] t Tal. ci 11K ] (1K ]] CODE
(Hrac) Idac) fmafx )
oma2 /8 25 13 0065 110 ma2 147 e 32 o012
o ] 1/4 250 228 0115 2 17} 285 177 134 D026
w| 0031 5/18 N2 290 0115 8 o2 a7 =20 168 fuich]
w| 0034 172 344 s + 003 015 . 001 anz2 o2 379 243 185 (L]
0037 g | Ik 33 | T | 087 | Toea | 329 | 0% 424 450 %0 | ooy
0040 13/32 06 n 0e7 359 036 455 450 380 0030
0043 T/16 438 ang oar 380 036 AFT 526 410 [k
0048 15/32 468 433 AME7 A0 036 v Rl ] 440 LLiC]
oS0 1/2 500 AR 0250 438 48 582 |5 &0 0050
0058 9/16 52 514 0260 4588 | 048 a2 815 00 | 00
0oa2 5/8 825 577 0260 560 a8 a7 oo TS | 0062
0068 11/16 Gan B0 0280 621 048 750 1120 855 D68
0075 /4 750 | 686 | *D04 | g | 002 | ems | opa gz | w0 | 2o | oors
| com 1318 | 812 | 48 L T 726 | 064 s34 | 780 | 1380 | o081
aog? T/8 B76 Bl 0335 786 0E4 957 1520 1480 o0E7
003 16/16 938 A4 0335 B4R Oe4 1,020 2050 1550 0083
own |1 1.000 36 n3is 808 DE4 1.082 2190 1650 0100
=) 0106 | 1. 118 | 1.082 BEZ 415 853 i 2] 1.163 2250 o108
=1 0172 | 1. /B 1.125 1.045 0415 1.012 JDED 1,206 3060 2380 onz
0125 | 1. 1/4 1.250 1.170 415 1.Y35 0en 1.351 3400 2650 025
037 | 1. /8 1.375 1.295 415 1.268 el 1.476 3740 2910 maz
0mso | 1 W2 1.500 1,420 + 005 0415 1.380 B0 1,601 4080 3180 (]
w| 0162 | 1. &6/8 1.628 1.545 — 000 415 1.500 080 1.7 4420 3440 ois2
o 0176 | 1. 3/4 1.760 1.670 16 1.621 080 1.851 4760 ann m?s
mer | 1. 7/8 1.875 1.m™ 0545 | +.003 1.720 m | . 003 2.000 5950 5250 omar
200 | 2 2.000 1.896 0545 | 000 1.840 104 2.135 B340 =] 200
o2 | 218 2,125 2021 0545 1.960 04 2.52 6740 BE30 o2
0z3r | 2. 38 2376 2.mn 0545 2.203 4 2.502 7540 6510 0237
o260 | 2. 1/2 | 2500 | 2396 *-gg; 545 2324 | 04 2627 | 7e30 | eeso | 0250
of 0262 | 2. 5/8 2.625 2.497 Eh DEE5 2425 128 2T 10300 [ fir.v)
0300 | 3 3,000 2872 DEES 2.785 128 315 11800 10300 0300
Standard material - carbon spring steel. Standard finish - zinc coated.
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PLAIN WIRE RINGS

A1100, A1200 & M1700

All dimansions FORM 1 FORM 2
in inches
Standard material -
carbon apring steel 1
Standard finish i i 5
salf finish and oil i A
|
A1100
T Theust load calculations see pages 9 & 10
SIZE Shaft 5] Groove (G) Circlip {F1 Tet | Tot|Apet- roRild
CODE 5 Tol. G Tal, w Tol rﬁ' c1 t Tol {1l bl | cator
00oE | 172 085 o6 | % 410 | 430 |.082 dia 55 & |2 1
0012 218 | +.000 135 a0 AT 400 |.036 dia. 58 114 3a 3
0015 | 234 030 | 160 | =000 | o4 450 [ 670 | 036 sq, 201 103 | 3 1
o018 250 i | (] 500 520 |.036 dw 158 10 aw 3
o021 | ey 19 [Z o5 | 044 | . ops | 520| 560 |.040 dia 197 3 3
+ 000 — 000 *.002 —
ooza 438 050 .300 060 50 BB |.056 di a8 K-} 3
0037 L)} 180 a0 840 560 |.056 dia K ] k] 2
0043 | 562 5] 40 |*020 | .080 850 | 960 |.086 dia 398 1 2
00&0 656 ‘070 500 068 1.130 | 1.330 |.064 dua 5% 53 1
ANl dimarsiong
i imchies
Standard material
carbon spring steal 1
Standard finish |
self finish and ofl
A1200 | Riog n
| D‘I - =—C1—= groove
SIZE Shatt [5] Groove (Gl Circlip [F] SIZE
CODE L Tal G Tal w Tal El c1 t Taol, CooE
ooo7 126 076 + 005 036 no 340 |.032 dia k-] 0| 40 00a7
oo 156 15 00 036 360 30 |.032sq 434 41 0011
o3 188 130 ) ] 450 450 | 036 dia [k 133 L ¥) 0013
o014 168 140 036 A00 &l | 032 sq I 532 84 43 0014
0015 | 219 | . ops | 150 052 510 550 | 048 sq 962 [ 190 | 0015
RONE 219 =05 | 150 052 510 G50 | (k48 dia 9652 190 44 RONS
ooy 29 170 035 |« .003 ] 530 |.032 sq &0 T4 45 ooy
0019 250 195 | +.010 | 044 000 480 540 | 040 sq 916 150 | 46 0013
o021 | 250 200 | — 006 | 036 480 540 | 032 sg 002 | a3 | s | a7 0az1
RO21 260 200 35 480 540 |.032 dia 700 125 47 ROZ1
0022 | 266 210 oM 540 E80 | .040 1g T o | 185 | a8 | o002
0023 281 «.010 | 220 052 560 610 | .08 dia. 1200 203 43 0023
0025 n3 016 | 255 044 570 630 | 040 ag 1160 208 5 0025
034 in 30 a4 690 740 | 040 sq 1400 163 51 0o34
0043 A5 60 o4 870 ! 840 | .056 sq 680 411 v Do43
=| oos2 500 088 |_pop [1.080 | 1.100 |.064 s 330 | 383 | s3a | oos2
D057 550 068 1.120 1.200 |.084 sq 3680 4h2 Bin Dos7
All dimensions _-I I._t
BN e
Standasd matorial ]
carbon spring steel
Standard finish - B
salf finiah and oil |
M1700 '
SIZE Bore (B) Groowe 1G] r Circlig (F Tl;t'r SIZE
CODE B G Tal. W Tol, 4] t Taol. 1 A M) i) CODE
irmin) [rmin|
oo 0 106 1.0 1.8 0.8 B8 7.0 S0 1580 o100
0120 12 13.13 11 138 1.0 0.8 7.0 B730 2040 oz
=l 0135 12.5 13.64 1.3 4.4 1.8 | 1.3 10 010 2150 025
=| 0130 13 14,15 1.3 14.9 1.0 1.8 1.0 F280 22680 man
0140 1l_ 15,34 1.3 18,1 1.2 12.6 15 Q490 2830 0140
={ 0150 15 1636 1.3 171 1.2 13.6 75 10300 J0m o150
0160 16 17.36 1.3 18.1 1.2 4.6 1.5 10800 260 0160
o170 17 18.54 1.5 +0.08 18.3 1.4 +0.08 153 B.O 13500 40 0o
=) 0176 17.6 19.05 1.5 =0.00 0.0 14 — 0,04 158 2.0 13000 A0 on7sE
={ 0180 18 I 19,55 +0.16 1.5 05 1.4 16.3 8.0 100 AZ30 080
0190 | 18 20,5 kel ST 25 |14 173 | 80 [ 15100 | asa0 | 0190
=| 0200 20 2154 1.5 25 1.4 183 2.0 15300 4540 0200
={ 0210 21 2.7 1.7 3.7 1.6 181 a5 19100 5570 o210
ol 0220 2 X376 1.7 24.7 1.6 201 9.5 | 20000 5800 0220
0240 24 25.96 1.9 210 1.8 219 | 0.0 | 24700 T 0240
={ 0250 % 26.95 1.9 il 1.8 228 | 00 | 25700 7350 0250
=| (280 28 0.6 21 Na 20 267 | 110 | 28500 9080 0280
a| (300 30 s 21 +0.10 3 2.0 +0.10 21T | 10 | a0e00 a7 0300
=l 0320 a2 38 21 0.00 .1 2.0 -0.05 227 | 1.0 | 300 1000 0320
=| (340 =] R 21 A 2.0 T | M0 | 34800 1100 (e
Sizes marked « ar only produced 1o order, details on enguiry 35




BEVELLED CIRCLIPS

N1302 Equivalent to MIL-R-21248/MS 16631

All dimansions in inches

Cirelip in bore Circlip in groowve

E = Maximum end play take up capability

1' Thrust load calculations ses pages 9 & 10

SIZE Bore (B) Groowe [G) Circlip IF Tc'l‘ Tg'i‘
CODE B G | Tol W | Tol n d t Tal. D | Tal C || L b E il | i)
frac.) [dec.) [rmin} | = [manl =
o156 | 1.816 | 1562 | 1,674 052 176 | 058 | 062 1.734 111 120 | 207 | .80 | 007 | 17400 | 2560
M6z |1.5/8 | 1625 | 1.743 051 155 | 061 | 062 1.804 192 | 122 | 232 | 180 | 008 | 11800 | 2800
o16s | — 1.853 | 1.773 051 188 | 062 | 062 1,835 195 1.25 | 232 | 167 | 008 | 12000 | 2800
0168 | 1.11/76 | 1.688 | 1.810 060 191 | 063 | 062 1,874 1.8 .28 | 232 | 170 | 008 | 12300 | 3010
0175 | 1.3/4 1.750 | 1.878 | . 005 | 050 001 | 200 | 088 | 082 1942 | 4035 [ 123 ) 133 | .2 | 175 | 008 | 12700 | 3260
ol (11308 [ 182 | 19da | 000 [ psg | - 000 | oo | 0sa | 082 2.m2 025 | 129|140 | 239 | .170 | .009 | 13200 | 3480
oes | — 1.850 | 1.984 050 200 | .oea | 062 2.054 133 | 144 | 239 | 170 | 008 | 13500 | 3610
o7 |1.7:8 | 1.875 | 201 050 212 | .00 | .062 2072 136 146 | 238 | 170 | .009 [ 13700 | IO
0183 | 1.15/16 | 1.938 | 2.082 048 224 | oma | 062 2141 142 153 | 239 | 165 | .009 | 14100 | 4050
o200 |2 2.000 | 2.144 D48 224 | 074 | 082 2.210 1.47 | 158 | 245 | 170 | .008 | 14600 | 4180
206 [2.1/18 | 2082 | 2210 065 i | 077 | 078 2,780 151 | 163 | 255 | 186 | 000 | 18G00 | 4480
0212 |2.1/8 | 2126 | 2278 065 240 | 080 | 078 2.350 156 | 1,67 | 265 | .195 | .010 | 19500 | 4800
0218|2316 | 2188 | 2350 064 =2 | 084 | 078 2.415 161 | 1.73 | 268 | 190 | .00 | 20000 | 200
026 |2.1/4 | 2250 | 2,420 064 264 | .088 | 078 2.480 166 | 1,79 | 275 | 203 | .010 | 20700 | 5600
23 (25016 | 2312 | 2.484 063 267 | .09 | o7 2.560 1.72| 185 | 278 | 206 | on | 21200 | s&:0
joz7 [23/8 | 2.375 | 2.582 063 275 | .01 | o7 2.630 .79 | 191 | 2vs | 207 | on | 20800 | B110
2e4 |27/16 | 2.440 | 2618 082 | | oo | 276 | .092 | 078 2702 |, nao | 183 196 | 285 | 206 | 012 | 22400 | 6350
0250 |2.1/2 | 2.500 | 2.884 082 o0 | 225 | 095 | .08 2775 | Tpag | 188|202 | 285 | 210 | .012 | 23000 | 6710
256 |29/18 | 2.562 | 2750 078 ‘ 29 | 087 | .oma 2844 .93 | 207 | 295 | 22 | .0n2 | 28000 | 7020
ez |25/ | 2605 | 280 077 302 | .00 | o83 2.910 200|213 | 295 | 28 | .13 | 28700 | 7420
2.11/16 | 2.688 | 2.687 .om 308 | 102 | .0ma 2,580 204|218 305 | 28 [ .13 [ 20| 7m0
7% |23/8 | 2780 | 2955 076 37 | 05 | 093 3.060 200 | 224 | 305 | 234 [ .4 | 30100 | 8160
1 |2.136 | 2812 | 3020 07E a | .07 | .09 2321 2.96 | 231 | 305 | 230 | .074 | 30800 | BS510
2.7/8 | 2875 | 3.085 078 224 | 108 | 093 | £.003 | 3191 221 | 235 | 315 | 240 | .014 | 31500 | £780
3 3000 | 325 074 347 | 115 | 083 3,395 233 | 248 | 35 | 260 | .5 | 32800 | 9750
0306 [3.1/16 | 3062 | 3.290 | +.006 | .oB9 351 | 117 | .08 3418 27| 254 | 38 | 254 | 015 | 35300 | 10100
0312 |3.1/8 312 | 3356 | -.000 | .0B9 354 | 118 | 08 3468 246 | 260 | 318 | 280 | 015 | 40700 | 10400
0315 |35/32 | 3.156 | 3.388 J0Eg 357 | .19 | 109 3.523 243 | 284 | .318 | 260 | .015 | 40S00 | 10600
0326 (3.1/4 | 3.250 | 3.488 .oma 388 | a2z | am 362 251 | 2.67 | .380 | 288 | .018 | 41700 | 11200
0334 |211/32 | 3.346 | 350 089 | s | am 3734 | 055|261 277 | 350 | 276 | .006 | 42900 | 11800
0347 |3.15/32 | 3.469 | 3.726 089 - AIEERER 3.857 273| 290 | .350 | .24 | 097 | #4500 | 12800
0350 (3172 | 3500 | 3780 083 3% | 133 | am 3.880 2.76| 283 | 380 | .294 | .017 | 44800 | 13200
0354 - 3543 | 3.806 089 396 | 132 | 109 3,936 283 | 297 | 350 | 292 | 018 | 45700 | 13800
0362 |35/8 | 3.825 | 3.900 089 a2 | .140 | .19 4,004 283 | 3.06 | .350 | .2%8 | .01 | 46500 | 14300
0375 |3.3/4 | 3750 | 4.040 O0m | o0z | 444 | 148 | 08 4187 301 | 320 | 350 | .308 | .013 | 48100 | 15700
a7ie |asm |4 oee | —000 [TaEa | s | 4.291 308 | 3.27 | 378 | 312 | 020 | 49700 | 16500
3.15/16 | 3.838 | 4.238 089 458 | 152 | 108 4.358 314 3.33 | .378 | .320 | .020 | 50500 | 18900
4 4,000 | 4.302 089 462 | .54 | 108 4.424 320 | 3.40 | 378 | 330 | .020 | 51300 | 17400
12 |4.0/8 | 4125 | 443 089 A7 | .57 | 08 4553 33| 352 | .378 | .330 | .02 | 53000 | 18300
41/4 | 4280 | a.562 089 477 | 158 | 100 4,691 3.45 | 365 | .378 | 335 | .0m | 54500 | 19100
pas | — 4371 | 4.647 089 483 | 161 | 108 4755 | 065 | 347 | 386 | 413 | 345 | 020 | 58600 | 19700
4.1/2 | 4.500 | 4.824 J08g 435 | 165 | 108 4540 363 | 384 | a3 | 3851 | .0z | 57800 | 21000
45/8 4.626 | 4.965 i) 504 | 168 | 0e 5.075 37| 396 | 413 | 350 | 022 | 55400 | 22000
43/4 | 4.750 | 5.088 089 513 | .71 | .09 5.213 388 | 4.09 | 413 | 370 | 023 | 61000 | 22000
] 5.000 | 5.348 Rl 528 | 118 | 18 5485 4,07 | 4.29 | 443 | 386 | 023 | 64200 | 24800
0526 [5.1/4 | 5.250 | 5812 102 554 | 184 | 125 5.770 428 | 4.50 | 465 | .408 | .024 | 77300 | 27300
os37 (s |63 [e7ae | +007 |gmp | +-003 | mmy | gs | 125 | *.004 | B8N0 441 | 453 | 465 | .408 | .024 | 79000 | 28100
osso (5172 | s500 |s8se | 000 | gz | 000 | esn | yes | s 5,068 453 | 4.75 | 465 | .08 | 024 | @1000 | 28800

36 Standard material - carbon spring stosl. Standard finish - phosphate snd il.




NO GROOVE CIRLIPS

M1440 & N1440 Equivalent to MIL-R-21248/MS 90707
—-| t e —-| f—t
I 7-8-11-19-23-17
&@ | oy rkggi
e ot S— 4 S o
’ t
| NN
All dimansions in mm N1m All dimansions in inches
SIZE | Shatt (S} Circlip (F) TeH App SIZE | Shaft (5] Circhip (F) Te+ Appl.
CODE| & | Tol D Tol, Cc t Tol. | (N] | pliers CODE | & | Tol D Tol. [+ t Tol. | (b.fl]| pliers
000 | 20 1.85 |, 0.05 69 |0.60 45 0007 |.07812.001] 074 24 | .0M 10
0030 | 30 284 74 |0.60 73 0009 | 094 o9 |+ .002 2% | .05 10 | HADSS
0035 | 352005 3.28 83 (060 |, 0.08 B8 o011 |18 11z |-.003 2 | 0 |to02 | 15
040 | 4.0 im 9.65 | 0.80 88 o012 |.126 120 a3 | 02 F.il
0OME | 4.5 423 |*0.08 | 705 |0.80 n? & D015 |.156 148 A6 | OIS 2
sl | 50 475 1.0 |0.80 127 % 0018 |.187 |£.002) .180 a4 | s 2% |HAISS
0060 | 6.0 5.72 126 |1.00 168 g - 0018 |.197 87 (1,003 43 | o3z X Hﬁﬁﬁ
0070 | 7.0 | .y on| BT 140 |1.00 16| =8 0023 |.238 224 | 50 | .8 ® |
0080 | BO ! .70 +0.10 17.3 |1.00 | 20.08| 196 Eg 250 237 j 48 | s B | HAISS
0090 | 9.0 B.66 18.65 [1.20 25| 4= o0y |.278 64 b5 | .03 | o0 40
010 (10.0 B.65 19.65 | 1.20 5| B § o031 |33 287 |, oo & |z | a5
0150 |15.0 [L 050 | 14.580 [L "1 2.2 (1.50 [ 60 | 8 0037 |.378 383 | 73 | .42 60 |
0160 |16.0 i 16.40 | 7™ 8 |1.80 | 460 | o043 | 437 [+ .003| 4N 82 | 080 60 |HAZSS
0050|500 A5 ga | 050 65
0058 |.530 570 g ik 1.03 |.088 B0
0062 |.825 sz |- 106 | 062 |, o0 | 85
7S |70 (* 005 705 .31 |.o82 | 80 |HA3SS
Swandand material - carbon spring steel, Sundard finish - phosphate and ol

PUSH-ON FASTENERS

All dimensions
in inches
D1 B —
*Retnforced only N1365
+ Typical
L oy SIZE Bose (B) Circlip 1F) we | Tc+| SIZE
bores. . CODE B o Tol. t Tol, ny | kg | (b4 | CODE
{man) | max) \frac. ) {mén)
0031 am A3 5/16 136 010 040 06| B0 00an
0037 74 i )3 /'8 175 *.006 | .010 040 07| 75 [Lick)
0043 A37 439 7/18 237 010 | £.001 | 040 08l 0043
0050 495 502 142 258 010 040 1| 60 0050
0056 560 564 8/16 an2 010 040 13| 60 0056
L iv] 623 627 ] 390 010 040 A 45 0062
0ars 748 T52 34 500 015 060 28| 75 0ovs
D087 B3 BT T8 B85 | 010 | .6 080 3 70 007
00a3 835 840 16/16 6E7 o5 060 a8 o 0093
0100 E: 1.002 |1 TED 015 D& M| 75 0100
ong | 18 | 1188 | 13016 BT5 ms | +poz | 060 | &3 0 | ong
0125 1.248 1.262 1.1/4 938 05 060 68| 60 025
0137 .31 1.379 1.3/8 1.050 015 | .015 A% 851 1580 oar
0143 1.435 143 | 1.7/18 115 016 060 g7 &0 0143
0150 1.438 1.602 1.1/2 1.168 05 J060 B2 | B0 0160
0176 | 1748 | 1782 | 1304 | 143 | 200 o 080 | 95| 5 | o
0200 1.588 2.002 2 1.600 015 JDED 1.36 | 55 0200
Standard materis - carbon spring steel. Standard finish - phosphate and ofl 37




METRIC PUSH-ON FASTENERS

All dimansions in mm _..| I._ H
I;.
|
-l
1

+ Typl I -

x mv'll;*::: ::I ues SIZE Shaft (S Circlip (F Wwe | Te+| siZE

shafts CODE | & Tol ___1 __li 1 No, ny | kg'k | (NI | CODE

of tabs | iminl
0020 2 B5 | 0.8 | 0.26 3 1.6 | 0.0S | 147 D0
0030 3 |£p10)| 91| 08 | 0.25 4 1.6 | 0.09 | 1968 | 0030
00an ] 0.1 | 0.8 | 025 ] 16 | 011 | 196 | 0040
0050 5 1.5 0.8 026 15 1.6 0,12 196 000
[ ] 120 | 1.0 | 0.40 G 20 | 0.28 | 196 | 006D
00ao B (*0I2 (48| 1.0 | 0.40 8 20 | 0,32 | 196 | 0080
0100 10 172 1.2 | 0.40 8 24 | 048 | 343 | 0100
0120 12 18.0 | 1.2 | 0.40 10 24 | 058 | 343 | 0120
0140 14 205 | 1.4 | 040 10 28 | 0.68 | 441 | 0140
0150 15 20| 1.4 | 040 10 28 | 075 | 688 | 0150
0160 16 45| 1.4 | 040 7 28 | 078 | 686 | 0160
o170 17 260 | 1.4 | 040 7 28 | 0BD | TB4 | 7O
0180 8 | =016 270 | 1.6 | 040 8 32| 084 | 784 | 8O
0200 2 290 1.6 | 050 ] 32 ) 088 | 882 | ONO
020 2 N0 )| 1.6 | 06D 12 32 | 093 | 882 | Gx0
0250 F. 30| 1.6 | 050 B 332 ) 190 | 960 | 0250
0Za0 ] 370 | 1.8 | 06D 8 16 | 1.9 | 880 | OO
0300 30 400 | 1.8 | 050 B 36 | 1.35 (950 | 0300
Standard matedial - carbon spring steel, Standard finish - phosphate and oil

PUSH-ON FASTENERS

N1465 (Reinforced)

All dimensions
in inches

+ Typlenl values q

for lrml:‘.i stael SIZE i ol Wt | Tes | SIZE

shalm: CODE 5 o1 Tal. H Tal. t Taol fy kgik | {lb1] CODE

frrin} [max} Ilrmc, ) [rriryl

L] 81 a7 E i ) 326 02a b 006 0o 1] 7| 7 0005
ooz 121 12 /a8 (356 ir.:] i ma 058 & 28 o2
0o1s V62 160 5/32 .aa7 043 ] oo =g 0| 45 s
oo 184 182 316 450 005 03 | =007 | 010 | £.000 o6 12| 55 00e
0O ] ot 1/4 v K 037 ma 074 18| 54 0025
D31 308 a6 B8 584 037 +.008 oo 074 X 60 o0a
0037 am ara 38 545 a7 g (T4 2| 65 0037
0043 432 442 T8 766 045 e ] ms 0a0 &4 | 120 0043
0050 495 505 172 v 054 015 108 68 ( 120 | 0050
0066 557 B&7 916 R i) M5 | | 0oz 108 B3] 125 0058
0062 | 60 | B30 | 658 | 91 | 00| 0% | com | 98| 108 | 67] 135 | ooe2
0076 T45 765 4 1.078 04 ! 05 08 78 | 140 0075
00|z B B30 T8 1.203 054 5 08 B3 140 ooay
oo 505 1.005 1 1.axn K 5 08 .04 | 140 000

Swndard matersl - carbon spring stesl, Standard finksh - phosphate and oil

38 + MNote: For all push on and grooveless fasteners thrust laads have been calculated for ideal conditions |Refer 1o page 3 section three)



BALANCED LUG CIRCLIPS EUROPEAN SPECIFICATION

Al dimensions in mm
-
d
G B
n—-—| L-—
Circlip in bose u
Beam configuration
‘f‘ Thrust load caleculations see poges 8 & 10 on some larger sires
SIZE |Bore (B) Groove (G) Circlip (F) Tet | Tot | SiZE
CODE| B G Tal, w Tal, n d t Tol. D Tol. o1 [ ¢ | b | N iN) | CODE
g LY
0180 18 168 +0.1 1.10 1.2 0.43 1.00 17.3 131 1.5 | 124 21 TE0 1210 i [i]
M 17 78| -0.00 | 1.10 1.3 | 043 | 1.00 183 141 | 125 | 134 [ 21 E300 1280 M
0180 18| 180 1.10 16 | 054 | 1.00 19.5 151 | 133 | 144 | 22 1700 | 0180
0190 19 | 200 1.10 16 | 0.54 | 1.00 05 6.1 (143 | 154 | 22 | 9300 | 1790 | 0180
0200 | 20 |21.0] 4045 | 1.10 16 | 0.54 | 1.00 .5 169 | 151 | 162 | 2.3 | 9700 | 1890 | 0200
o210 21 |20 000 | 110 1.6 | 054 | 1.00 25 |° g';?r 177 | 159 | 170 | 24 | 10200 | 1980 | ozi0
220 2 |30 1.10 16 | 054 | 1.00 5 : 187 | 169 | 180 | 24 | 10700 | 2070 | 0220
0240 | 24 |252 130 20 | 065 | 120 w8 203 [ 181 | 194 | 28 | 14000 | 2710 | 0240
0250 = 26.2 1.30 20 | 065 | 1.20 A 21,7 | 189 | 202 | 29 | 14500 2830 0250
(@60 % |32 jg-g“} 1.30 20 | 065 | 1.20 78 | 218 | 197 | 210 | 30 | 15200 | 2040 | D280
0o | 27 |84 ] FEE 23 | 078 | 120 2.1 l231 [ 207 | 22| 20 | 15800 | 3580 | oovo
80 | 28 |294 1.30 23 | 075 | 120 | 4000 [ 30 239 | 215 | 230 | 3.7 | 16400 | 3690 | 0280
(300 | 30 |31.4 1,30 23 | o7 | 120 006 | 321 267 | 233 | 248 | 3.2 | 17500 | 3960 | 0300
B0 | ;2 |37 1.30 28 | o | 120 3.4 e | 251 | 2698 | 33 | 18700 | 5130 | 0320
0330 < I 1.20 28 | 09 | 120 35.5 050 | 289 | 261 | 279 | 33 | 19000 | 5MO | 0330
0350 35 ara 1.60 32 | 1.08 1.50 w78 |~ (T390 [279 | 300 | 34 | 25600 6600 | 0350
0360 3 (380| +025 (160 | ... (32| 106 | 150 3.8 M6 | 285 | 306 | 36 | 26300 | 6790 | 0350
0380 38 |400| -000 | 180 | Toa0 | 32 | 1.06 | 1.50 ana a2 | 301 | 322 | 38 | 200 | 7160 | 0380
o400 | 40 | 425 1LES i 40 | 1.3 | 175 435 B30 | BT | 42 | 200 | 420 | 0400
420 | 42 445 1.85 40 | 1.3 | 1.7 455 | wo78 | 370 [ 330 | 357 | 42 | 29700 | 9800 | 0420
450 | 45 |475 165 40 | 131 | 178 485 | -0.39 | 337 | 356 | 387 | 4.4 | 31800 | 10600 | 0450
o470 | 47 |405 185 40 | 1311 | .78 50.5 a1 (w0 | B7 | 47 | 2300 | 11100 | 0470
0480 | 48 |505 1,65 40 | 1.8 | 1.7 51.5 421 | 380 | 40,7 | 4.7 | 34000 | 11300 | 0480
0500 | 50 |530 2.6 48 | 1.58 | 2.00 542 438 | 390 | 422 | 5.2 | 40500 | 4100 | 0500
0620 | B2 |850 | 2.15 48 | 1.58 | 2.00 56.2 458 | 410 | 442 | 52 | 42000 | 14700 | 0520
0550 | 65 |s5&0 216 48 | 158 | 2.00 5.2 488 | 440 | 472 | 52 | 44500 | 15500 | 0S80
050 | 5 600 2,16 48 | 1,58 | 2.00 612 | +092.| 50.8 | 480 | 492 | 52 | 45100 | 16100 | 0500
0580 | B8 (610 *030 | 248 48 | 1.58 | 2.00 622 | -046 | 518 | 470 | 50.2 | 5.2 | 46900 | 16400 | 0580
0600 | B0 (s3n| —000 | 245 48 | 158 | 200 | +p00 | 642 538 | 490 | 522 | 52 | 48500 | 17000 | OGOO
0620 62 |650 2.15 48 | 1,58 | 2.00 0.07 | B6.2 558 | 510 | 542 | 52 | 50000 | 17500 | 0620
0650 65 |BA.0 .65 48 | 158 | 250 9.2 578 | 527 | 560 | 57 | 65700 | 18400 | 0680
0670 & (700 2.65 48 | 158 | 250 7.5 601 | 547 | 58.0 | 57 | 67800 | 18900 | 067
0580 68 |71.0 2.65 48 | 158 | 250 75 | 61.1 | 557 | 53.0 | 5.7 | 68300 | 18200 | D&8D
o720 | T2 |80 2.65 48 | 158 | 250 78.5 645 | 531 | &4 | 60 | 72800 | 20400 | 0720
| 0800 | B0 (35| 4035 | 265 55 | 184 | 280 - 855 [ .108 | 735 | 67.1 | 709 | 80 | 80900 | 26400 | 0800 |
850 | 85 [ses | -000 | 318 65 | 184 | 3 *Ejﬁ 905 | -054 | 77.3 | 70.9 | 74.7 | 6.6 |108300 | 28000 | 0850
Standard material - carbon spring stesl. Standard finish - phosphate and oil
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BALANCED LUG CIRCLIPS EUROPEAN SPECIFICATION

M1408

All dimansions in mm

L-b

Circlip on shaft

‘f‘ Thrust load calculations see pages 8 & 10

Circlip i groove

SIZE | Shalt Groove (G) Circlip {F) Tc'l' Tﬂ' SIZE
CODE ] G Tol. w Tal, n. 4 t Tol. D Tol, om Cc c1 L) ] iN) CODE
0120 12. | 15 1.10 09 | 027 | 100 1.0 52| 166| 169 | 21| 5840 | 565 | m20
0130 13 | 124 1.10 1.0 | 032 1.00 1.8 161 176 188 | 21 735 | 0130
0140 14 | 134 | 4000 | 1.0 1.0 | oz | 100 129 [ Lgqo | 71| 85| 178 | 21| &0 790 | 0140
0150 15 | 43| -0m | L0 1.2 | 037 | 100 138 | o3 | 86| 200|183 | 24| 730 | 90 | 0150
0160 18 | 15.2 1.10 13 | o4z | 100 14,7 ¥ 1907 13| 204|25| 70| 1210 | o0
0170 17 | 6.2 1.10 1.3 | 042 | 1.00 15.7 05| 2| 02| 24| g0 | 120 | oo
0180 18 | 17.0 1.30 16 | 052 | 1.20 165 27| 235 | 224 | 26| 106800 | 1700 | 0180
200 20 | 180 [ o000 | 130 1.6 | o83 | 120 85 577 | 201| 259 | 248 | 28 | 110 | 1890 | 0200
0220 2 |0l a1g | 130 1.6 | 0.53 1.20 205 o4z | 69| 287 | 276 | 3.2 12600 2000 | o220
0230 | 20 : 1.30 1.6 | osa | 120 25 : 77| 295 | 284 | 31| 300 | 2170 | o230
0240 2 | 28 1.30 18 | 060 | 1.20 2 286 307 | 205 | 32| 14000 | 2490 | o240
080 | B [ ZB9| L0 | 130 1.8 | 0.60 | 1.20 | +000 | 35 08| 327 | 315 | 37| 14600 | 2690 | 0250
260 % | 249 | To00 | 130 1.8 | 060 | 120 | =006 | 242 | 02 | 31.2| 333 | 321 | 35| 6200 | 200 | o260
0280 3 | %6 ! 1.60 23 | 075 1.60 59| -042 | 335 369 | 34 | 38| 20500 3830 | 0280
0300 I | W/E 1.60 23 | 0.78 1.50 FLi] 3H7| 381 | 386 | 3.9 | 21900 060 | 0300
0320 2 [303 1.60 28 | om | 150 6 76| 03| 385 | 40| 2M00 | 5130 | o320
0340 | 34 |33 160 | o428 09 | 150 315 [ +025 | 385| 413 | 395 | 35| 24800 | 5450 | 030
0350 3% | 30| oo | 160 | Thon| 32| 208 | 150 322 | -050 | 406 | 437 | 416 | 42 | 25600 | 6600 | 0350
0400 w0 |35 | Toor | 1es i 40 | 13 | 175 W5 59| 50 | 473 | 47| 26300 | 9420 | 0400
0420 42 | B/S5 ' 1.85 40 | 1.3 1.78 385 479 | & 49,3 | 4.7 | 29700 5300 20
0450 a5 | 425 1.85 a0 [ 1. | 178 415 +03 | 509 | 55 | 523 | 47| 31900 | 10600 | 0450
0470 47 | 445 1.85 a0 | 13 | 1.7 435 | -0.78 | 535 | 576 | B48 | 5O | 33300 | 11100 | 0470
0480 48 | 455 1.65 40 | 1.3 1.78 445 549 | 89 563 | 5.2 | 34000 | 11300 0480
0500 50 | 470 2.15 &7 | 156 | 2,00 458 62| 81 578 | 52 | 40500 | 14100 | 0800
0550 55 | 520 2.15 48 | 157 | 2.0 508 | ,p45 | 624 | 67.2 | 640 | 58| 44500 | 15500 | 0650
0580 & | 550 2.15 48 | 167 [ 2,00 638 | -088 [ g1 | 702 | 670 | 5.8 [ 46900 | 16400 | 0580
60 |570 2.15 48 | 157 | 200 5.8 671 | 722 | 690 | 58 | 48500 | 17000 | 0600
o650 | 65 | 620 g-g 265 48 | 167 | 280 | <000 | 808 725 | 778 | 746 | 6.0 | 6500 | 18400 | OGSO
0700 70 (&0 | ™ 2.65 48 | 167 | 250 | —o0.07 | 665 782 | £38 | B0.6 | 6.5 | 70800 | 19800 | O7OO
0720 72 |0 265 48 | 157 | 280 6.5 46 | 802 | 858 | 826 | 65| 72800 | 2400 | o720
0750 75 | 720 2,65 48 | 157 | 250 706 | -0 @32 | 888 | 656 | 6.6 | 75800 | 21200 | 0750
0800 80 | 76.0 265 53 | 1.75 | 250 745 89.2 | %48 | 511 | 7.0 | 80900 | 26400 | 0800
0820 & | 7ms 265 63 | 1.78 | 250 765 202 | 968 | 837 | 7.0 | 82900 | 7000 | 0820
0850 5 | 8.5 315 B3 | 1.7% | 3.00 Fi: - B840 | 1006 | 969 | 7.4 | 103000 | 3BO0O 0B50
0870 87 |85 | +p00 | 395 53 | 1.75 | 3.00 8.5 95.0 | 1026 | 589 | 7.4 | w600 | =00 | &
0800 | %0 865 | ~035 [315 | *08 53 | 175 | 3.00 | 000 [Tea5 | +054 990 1066 |1019 | 7.4 | 109000 | 25700 | 0900
0950 % |95 3.15 ! 63 | 176 | 3.00 | 008 | go5 | —1.30 | 105.0 | 1118 (1081 | 8.0 | 115000 | 31300 | 0950
1000 | 100 | 965 3.15 53 | 1.75 | 3.00 M5 110.0 | 1188 (1131 | 2.0 | 121000 | 33000 | 1000

Standard material - carbon spring steel. Standard finish - phosphate and oil,




BALANCED LUG CIRCLIPS AMERICAN SPECIFICATION

N1308 Equivalent to MIL-R-21248/MS 16627

All dimansions in inches

Beam configuration
on pome largar sizes

-

T Theust load calculations sea pages 9 B 10
SIZE Bore (8] Groows (G | = Circlip (F1 Tet| Tatl
CODE 2] G Tol w Tal n d t | Tol o | Tol m c 1 L b h | (b | (b
tfrac) | (decl imin] | =~ {max] | ~ | (minl
0062 5/8 625 665 | 00z X 060 020 025 675 54 47 51 oE | 072 | 028 | 1100 | 353
0a7s 3r4 50 06| - 0 A0 ) 023 035 B 1| .56 61 069 | 085 | 040 | 1850 | 20
0oat 136 @z BEZ A6 |+ 003 | 075 | 025 04z BI7 | +.010 (e:] 61 66 a7 82 | 040 | 2410 | 574
ooar 78 85 831 | £ 003 |.046 | — 00D | 085 | 028 | 042 e 005 76| .68 T2 T4 | 089 | 040 | 2600 | 693
noa3 15/16 38 | 1.000 (1 0] 085 Rk 042 1.01% Bl 0 T7 m oG 40 | 2TEO B2
ooa |1 1.000 | 1.066 L 086 | 1100 | 033 042 1.081 Bs | 75 83 118 113 | 040 | 200 | 933
0106 | 1.1/16 | 1.062 | 1.130 056 100 | 064 060 | . oz 1.160 91| .80 g7 126 120 | 048 | 3760 | 1020
o2 1.V/E | 1.135 | 1.7 | DB 1o 038 L1 1] 1.2417 ar B85 43 129 123 A48 | Zha0 | 1140
0118 1.3/16 | 1188 | 1.262 R 1o | .oay 050 1.263 103 A 99 132 | 126 | 048 | 4200 | 1240
0126 | 1.1/4 | 1.260 |1.330 | . 004 066 |, pos | 120 [ 040 1060 1361 | <006 | 110 .96 | 1.06 135 | 129 | 048 | 4410 | 1410
o 1.5/16 | 1.312 | 1.396 ! 056 00 | 125 | D4z 00 rae | 90 s 102 | 132 138 | 132 | 048 | 4840 | 1560
o137 1.3/8 | 1.375 | 1.461 056 130 043 050 1.486 122 | 1.08 | 117 141 135 | .048 | 4860 | 1670
0143 17716 | 1438 | 1.528 056 135 | 045 0 1,562 1.26 [ 113 | 1.24 150 144 | 074 | 5080 | 1830
0150 1.1/2 | 1.500 | 1.554 056 Jhao | a7 o0 1.622 1.32 | 118 | 1.8 154 148 | 074 | 5300 | 1990
0156 1.9/16 | 1.662 | 1.658 068 145 (1" D&2 | £ .003)1.688 | ¢ g-'?‘g 137 L2 | 132 165 158 | 074 | 5700 | 10
- I

Swundard materis - carbon spring steel. Standand finish - phosphate and odl,

BALANCED LUG CIRCLIPS AMERICAN SPECIFICATION

N1408 Equivalent to MIL-R-21248/MS 16626

Al dimansitns in nches

==

Beam confguration
on some larger sizes

Circlip on shaf Cirelip in groove

T Thiust Inad caleulations see pages 9 & 10
SIZE |  Shait(S) Groove (G Cirelip (F) et Tall
CODE 3 G | Ta | W | Tol n d t Tol o Tol Di| ¢ 1 L b b | b | (el
Irac] Ieacl {rmin (e |rmsa] s e
0050 1/2 600 | 468 | 002 [ict] B0 | 018 35 461 62 67 64 | 084 | 080 | 040 | 1240 | 28
D056 916 | 562 | 530 lic:] 00 | 6 | 035 521 w0 Fi] 72 | .82 | .o88 | .040 | 1390 | 254
0058 | 19032 | 584 | S5 038 050 | 017 | 035 550 73 Fy:| 75 | 006 | 0m2 | o040 | 1470 | 204
0062 5/8 626 | 588 fic.:] 055 | .08 035 579 T8 <] 74 100 | 096 | 040 | 1550 | 327
ooE8 | 1116 | BBE | 646 | 046 | . pog | 085 | o | 042 B35 |+ nos | B4 31 87 | 09 | 04 | 040 | 2040 | 408
0oTS a4 750 | 704 | 46 o0 | oy | 023 | 042 el 0o | oz | 98 o [ 17 | 112 | 040 0 2230 | 488
0oTe | maw| o | 733 003 | o045 ors | G4 | 042 722 g5 | 1.04 98 | 121 | 16 | 040 | 2320 | 530
0081 | 1dne | a2 | 82 (46 o | oes | 0e2 751 @ | 108 [ 102 | 126 | 120 | 048 | 2410 | 674
o0a? 78 0 I ] 080 | 027 042 B1O 107 | 116 | 1.08 | 133 128 | 048 | 2600 | 668
o0a3 | 1506 | 938 | a2 046 085 | 028 | 042 | £.002] BT 1.94 | 124 |18 | 4 | 138 | e | 280 | T2
0o |1 1.000 | 240 046 080 | 030 | 042 ) 1.7 | 1.2 [ 124 | 49 | 144 | .48 | 2970 | 848
0106 | 1.1/16 (1,062 | 998 056 o6 | 02 050 o982 .28 | 1.3 | 1.3 153 147 | 076 | 30 | 96
0112 | 1.1/8 [1125 [1.059 056 00 | 03 | 050 1.041 134 | 145 | 1.38 | 156 | 150 | 076 | 3980 | 1050
0118 | 1.3/16 [1.188 [1.118 (56 05 | 035 | 080 1.008 140 | 152 | 144 | 158 | 153 | 076 | 4200 | 1780
0126 114 1.250 1.17% r 004 056 + D04 110 o3y 50 1166 | « qwp | 1.47 15 | 1.5 163 67 076 | 4420 1310
;a1 | 1516 12 vz | 056 00 | 20 |.0s0 | 080 1.214 05 154 [ 168 [157 | 067 | 161 | .ov6 | #6840 | 1480
0137 |13/8 (137 |12, 056 126 | 042 | 050 1.272 160 | 1.73 | 164 | a7 | 165 | 076 | 4860 | 1630
043 | 1706 |1.438 |1350 056 130 | 044 | 050 1.33 167 | 180 | 170 | 175 | 168 | 076 | 5080 | 1700
ms0 | vz |1.500 |1ap6 | 056 140 | .pa7 | 080 1.387 1.7 | 187 | 0I7 | m@ | 73 | 076 | 6840 | 1990

Standard materipl - carbon spring steel. Standard finish - phosphote snd ol
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APPLICATION PLIERS

FOR 1300

Circlip American
INTERNAL PlierType Sizes (mm) Plier Type Circlip Sizes
CIRCLIPS Mini Internal B Mini Internal 25-31
ISS & IBS 14 - 155 B2 - 250
ISL & IBL 63 - B2 ISL 256 - 347
HC1 & HD1 8-17 Major Internal 350 - 950
HC2 & HD2 18 - 62 Super Major Internal 625 upwards
HC3 & HD3 63 -95
HC4 & HD4 85 - 140
Major Internal 105 - 300
Super Major Internal 260 upwards
FOR 1400 Circlip American
EXTERNAL Plier Type Sizes (mm) Plier Type Circlip Sizes
CIRCLIPS Mini A External 3 Mini A External 12-23
Mini B External 4-5 Mini B External 25-35
Mini C External 6-9 ESS & EBS 83 - 250
ESS & EBS 13 - 63 ESL & EBL 255 - 343
ESL & EBL 65 - 82 Major External 275 - 975
HAD 6-1 Super Major External | 675 Upwards
HA1 & HB1 10 - 22
HAZ & HB2 20- 35
HA3 & HB3 36 - 102
HA4 & HB4 85 - 140
Major External 80 - 305
Super Major External | 260 upwards




APPLICATORS & STACKFEEDAS @

ANDERTON®

Anderton Applicators and
Stackfeedas provide an inexpensive
method of handling and applying
large quantities of radial fitting
circlips under mass production
conditions.

Applicators as illustrated on this
page are generally intended for use
with a Stackfeeda but may if
necessary be used independently
simply by pushing the circlip against
a vertical surface to effect
engagement with the applicator
jAWS.,

Stackfeedas are manufactured in
two styles - the double rod type
where two stacks of circlips
complete with metal stacking rods,
are clipped to the base, and the
single fixed rod type onto which
circlips are transferred from their
stacking rod. Each type has a heavy
base for stability and is designed
such that the applicator can engage
the bottom clip which is then
withdrawn ready for push on fitting.

All popular types & sizes of radial
fitting circlips can be supplied pre-
stacked ready for Stackfeeda use.
See the Stacking Guide table below.

Stacking Guide

Circlip Stacking Style

TYP® [ pouble Rod | Fixed Rod
B 1500 Sizes to 1474 | All other sizes
D1500 Sires to 6 mm | All other sizes
A1600 U Sizes 78U, 95U All other sizes
A1B00 'C’ — All sizes
A1500 5" All sizes _—
N1500 Sizes to 18 All other sizes
N1540 Sizes to 18 All other sizes
N800 Special single rod stacking

Anderton applicators are available
for the above and also for circlip
types A1200 & N1501

The Stackfeedas carry a large
quantity of clips and are very
quickly recharged with pre-stacked
items, thus ensuring uninterrupted
production flow.
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VISIPAKS

Anderton Visipaks are a convenient
way of buying and stering a small
number of circlips of a particular type

ina ‘gacﬁi range of sizes - _idealdfnr Circlip Type Visipack Ref. Size Range (Shaft/Bore)
use in all engineering repair an ~ r
main'aa1"||r;.~l'h‘.::a£!sraI worksr?ups? B1300 VP 1 1/4" 10 1.5/8
Circlip types available in Visipaks are D1300 VP12 .:?J‘m t? 40 Lidiid
listed in the next column. A pack N1300 VP13 to1.3/8"
contains a selection of eighteen sizes 81400 VP 4 5/32" 10 1.1/2
each in an individual compartment 01400 VP 15 4 mm to 38 mm
which relates to a chart in the hinged N 1400 VP 16 1/4" 10 1.1/2"

lid. Actual quantities of circlips B1500

supplied vary with size - the smaller D1500 VP 7 0.062" to 0.260"
the clip the larger the quantity -and N1500 1.7 mm to 9.5 mm
used items can be replaced by our D1500 VP 18 1.2 Wi .31 B i
distributors to maintain the Visipak at N1500 VP 19 0.094" to 0.750"
full complement. : ;
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Version: Digital 2010-11-01 RotoPrecision Inc. B

Available in Canada From:

lIRotoPRECISION Inc.

48 Toll Free: 1-888-712-3400
Email: applsupport@rotoprecision.ca
Website: www.rotoprecision.ca

ANDERTON®
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