
T his art ic le  is t o  addre ss any quest ions on how  t o  prope rly build  a GSR short b lock.  T he  component s used w e re

Manley/Full race  connect ing rods,  CP 81.5mm 9.8:1  p ist ons,  OEM bearings and o t he r OEM component s.

Be fore  I beg in t h is art ic le  t he  short b lock w as ove rbored from 81mm t o  81.5mm. Ove rboring t he  cylinde r w alls

0 .5mm is prope r eng ine  build ing t e chnique .  T his is done  t o  ensure  t hat  t he  cylinde r w all is a t rue  c irc le  from

t he  t op o f t he  bore  t o  t he  bot t om.

T he  list  o f t oo ls t hat  you’ ll need t o  do  a prope r bot t om end assembly are  t he  fo llow ing:

1. Dial bore gauge

2. Rod stretch gauge tool

3. Micrometer

4. 3-4″ machinist measurement tool

5. 2-3″ machinist measurement tool

6. Plastic gauge

7. Torque wrench

8. Feeler gauges

9. Ring filer

10. Tap set

11. Ring compressor

Ot he r supplie s t hat  you’ ll need are :

1. Brake Kleen

2. Credit card/plastic straight edge

3. Arp bolt assembly lube

4. Clevite bearing lubricant

5. SAE 30 wt oil

T he  beg inning o f t h is art ic le  is go ing t o  st art  w it h t he  engine  t aken comple t e ly apart .  Y ou’ ll have  t o  d is-

assemble  t he  ent ire  b lock t o  ge t  t o  t he  po int  w he re  p ic t ure s st art .

T he  f irst  st ep is t o  c lean dow n all t he  bearing surfaces,  le t s st art  w it h t he  mains/b lock g ird le .  Use  fre sh,  c lean

pape r t ow e ls and Brake  Kleen t o  w ipe  dow n all t he  surfaces:



T ake  all t he  main bo lt s and w ipe  t hem dow n, it s ve ry import ant  t o  have  t he  t hreads c lean t o  ge t  accurat e

t orque  read ings:

Next  w ipe  dow n all t he  bearings surfaces on t he  c rankshaft :



A ft e r all t he  bearing surfaces and main bo lt s are  c leaned,  w e  have  t o  move  ont o  checking all t he  c learances.

P ic t ured he re  is a 2-3″ machin ist  mic rome t e r,  it s accurat e  t o  0 .0001″ and is e ssent ial t o  measure  c learances

such as t he  c rankshaft  bearing surfaces,  p ist on skirt ,  e t c .  T he  2-3″ simply sign if ie s t he  range  fo r w hich t he

microme t e r is ab le  t o  measure .  He re  is a p ic t ure  fo r re fe rence :

W e ’ ll st art  checking t he  c learances on t he  c rankshaft  at  t he  bearing surfaces.  Using t he  2-3″ mic  measure

across t he  c rank bearing surface ,  do  t h is at  4  sepe rat e  locat ions spaced approx.  45 degrees apart  from each

ot he r.  T he  purpose  o f measuring at  various locat ions is t o  check t hat  t he  c rank has is a t rue  c irc le ,  t he  se rvice

limit  t hat  Honda re commends is measurement s w it h in 0 .0001″ o f each o t he r:

Log all measurement s t hat  you t ake  on a log journal,  you can keep t rack o f your eng ine  build  easie r,  and you

can re fe r t o  t he  measurement s if  a fut ure  t ear dow n occurs:



Next  w e  w ill measure  t he  p ist on size  t o  ensure  t hat  t he  right  bore  size  p ist on is be ing used,  as w e ll as t o

choose  w hich p ist on is go ing t o  be  sized prope rly t o  each cylinde r bore .  V ariat ion in p ist on size  t o  t he  0 .0001”

is common, and cylinde r bore  variat ion as w e ll.  Use  t he  3-4″ machin ist  mic  t o  check t he  size .  In o rde r t o

measure  t he  p ist on size ,  measure  approx.  0 .5″ be low  t he  w rist  p in:

T he  CP p ist ons are  accurat e  t o  t he  0 .0001″,  w hich means each p ist on is dead accurat e  t o  each o t he r.  T his

st ep is not  need if  you are  using CP p ist ons,  all o t he r p ist ons you’ ll have  t o  t ake  t h is st ep.

Next  w e ’ ll move  ont o  measuring t he  bore  size  o f each cylinde r.  A  d ial bore  gauge  t oo l is needed in o rde r t o

accurat e ly measure  t he  bore .  He re  is a re fe rence  p ic t ure :

In orde r t o  use  t he  d ial bore  gauge ,  t he re  is various “anvils” o r arms t hat  you mat ch t o  t he  bore  size  o f t he

engine .  81 .5mm bore  is approximat e ly 3 .2″,  so  t he  3 .2″ anvil is t o  be  used:



In orde r t o  measure  t he  bore  size  accurat e ly,  t he  p ist on-t o-cylinde r w all c learance  has t o  be  know n. Diffe rent

p ist on manufac t ue rs have  d if fe rent  p ist on t o  w all c learances.  CP p ist on uses 0 .0035″ c learance  fo r fo rced

induct ion.  I chose  t o  go  w it h a 0 .004″ p ist on t o  w all c learance  on my engine ,  t he  0 .001″ ext ra c learance  is t o

be  ab le  t o  g ive  t he  p ist on more  room t o  expand w hile  unde r t he  ext reme  cylinde r t empe rat ure s at  h igh boost

le ve ls.  He re  is t he  CP p ist on spec  shee t  calling fo r t he  0 .003″ c learance :

W it h t he  prope r anvil inst alled int o  t he  d ial bore  gauge ,  use  t he  3-4″ mic rome t e r t o  “ze ro” t he  d ial bore

gauge .  Ze ro ing t he  gauge  allow s t o  show  t he  d if fe rence  in t he  cylinde r w all size  from t he  t arge t  cylinde r w all

c learance .  Y ou have  t o  t ake  t he  3-4″ machinest  mic rome t e r and se t  it  t o  t he  size  t hat  w e  desire .  T he  bore

size  is 3 .209 fo r 81 .5mm, and t he  p ist on t o  w all c learance  I choose  w as 0 .004.  T ake  t he  d ial bore  gauge  t oo l

and inst all it  w it h in e it he r end o f t he  mic ,  since  t h is is w hat  w e  w ant  t he  cylinde r w all spec  t o  be  “ze ro” t he

gauge ,  he re  is a p ic t ure  o f t h is occuring:

T he  d ial bore  gauge  reads accurat e  t o  t he  0 .00005″.  In orde r t o  measure  t he  cylinde r w all prope rly rock t he



dial bore  gauge  back and fo rt h,  w at ching t he  d ial gauge  w hile  do ing so .  Y ou’ ll f ind a maximum and min imum

reading,  t he  midd le  o f t he  read ings is t he  t rue  bore  size .  He re  is t he  d ial bore  gauge  measuring t he  cylinde r

w all:

A s you can see  from t he  p ic t ure s t he  read ings be t w een each cylinde r are  dead accurat e ,  t h is is w hat  you ge t

from a prope rly machined cylinde r w all.  Y ou need t o  run t he  d ial bore  gauge  from t he  t op o f each cylinde r t o

t he  bot t om, you shouldnt  see  much f luc t at ion in t he  gauge  read ing.  Anyt h ing past  t he  0 .0001″ is so  min imal

dont  w orry about  it .  In go ing from t he  t op o f t he  sleeve  t o  t he  bot t om you are  checking t hat  t he  bore  and

hone  done  by t he  machine  shop is t rue  t hroughout  t he  bore .

Next  w e  are  go ing t o  move  ont o  gapping t he  p ist on rings.  T he  cylinde r w alls have  t o  be  supe r c lean in o rde r t o

ge t  t he  most  accurat e  read ings.  Brake  kleen and some  fre sh,  c lean pape r t ow e ls need t o  be  used t o  w ipe

dow n t he  cylinde r w alls.  He re  is a p ic :



A ft e r t he  d irt  is c leaned from t he  cylinde r w all,  use  W D-40 t o  lubricat e  t hem so  t hat  t he  p ist on rings dont

sc rat ch t he  cylinde r w alls:

Once  t he  cylinde r w alls are  lubricat ed,  t he  rings should be  sized.  T he  f irst  compression ring should be  p laced

int o  t he  bore .

Using a p ist on slide  t he  ring dow n t o  approximat e ly t he  end o f t he  p ist on skirt  o r about  3″.



Once  t he  ring is square  w it h in t he  bore ,  t ake  t he  fee le r gauge  t o  measure  t he  “gap” in t he  ring.  T he  t op

compression ring fo r t he  CP p ist ons needs t o  be  sized be t w een 0 .017-0 .021″.  T he  fo rmula fo r sizing t he  t op

and bot t om compression rings is bore  size  ( in inches)  x 0 .006″,  and t hen add 0 .004 fo r t he  secondary

compression ring gap.  Using t he  fo rmula,  my t op ring gap w as 0 .019.” My fee le r gauge  se t  w as not  made  in

size s such as 0 .019″,  so  a combinat ion o f 0 .015″ and 0 .004″ fee le r gauges are  used t oge t he r in o rde r t o  ge t

t he  desired size :

He re  you can see  t he  gap on t he  ring w it h in t he  cylinde r bore :

S imply slide  t he  fee le r gauge  int o  t he  ring gap,  t he  rings are  unde rsized so  you’ ll have  t o  use  a ring f ile r t o

open up t he  gap t o  t he  desired size ,  and in t h is case  0 .019″.  He re  is a p ic t ure  o f t he  ring f ile r used:



Small amount s o f f iling should be  done  on t he  rings.  It s easy t o  grind t o  much o ff,  and have  t o  purchase  a new

se t  o f rings.  I made  about  4  it e rat ions on t he  grind ing be fore  I reached 0 .019″.  W hen slid ing t he  fee le r gauge

int o  t he  gap t he re  should be  a slight  drag,  ind icat ing t he  c learance  is reached.

T he re  is bot h a t op and bot t om compression ring on a p ist on.  T he  above  st eps w e re  done  t o  t he  t op

compression ring,  t he  next  st eps w ill be  done  t o  t he  bot t om compression ring.  He re  is a p ic t ure  o f bot h t he

t op and bot t om compression ring,  t op compression ring is bronze  co lo r and has a mo ly coat ing,  t he  bot t om

compression ring is b lack/grey co lo r:

T he  bot t om compression ring has a d if fe rent  ring gap spec .  Inst allat ion o f t he  bot t om p ist on rings is t he  same

as t he  t op compression rings.  He re  is a p ic t ure  o f me  using a combinat ion o f fee le r gauges t o  achieve  0 .023″

and checking t he  ring gap w it h in t he  bore :

Filing o f t he  rings w as needed again.  T ake  t he  measurement s in small inc rement s t o  achieve  t he  size  needed,



and in t h is case  0 .023″.

Each p ist on and rod assembly should be  numbe red t o  keep t h ings consist ent .  Use  a simple  Sharp ie  marke r t o

w rit e  on t he  t op o f t he  p ist ons:

Keep each ring se t  t hat  is checked and f iled,  w it h t he  p ist on rod assembly fo r t hat  bore .  He re  is how  I d id t h is:

Make  sure  t hat  you alw ays lay t he  p ist on/rod assemblie s on a pape r t ow e l,  o r some t hing so ft .  Y ou have  t o

make  sure  t hat  t he  p ist ons dont  ge t  sc rat ched up.

T he  t op and bot t om compression rings are  not  ready t o  be  inst alled ont o  t he  p ist ons.  T he  bronze  rings is t o  be

inst alled on t he  “t op” slo t  o f t he  p ist on,  and t he  grey ring is t o  be  inst alled on t he  “bot t om” slo t  o f t he  p ist on.

T he re  is numbe rs e t ched int o  t he  rings,  make  sure  t hat  t he re  are  fac ing upw ard.  He re  is a p ic t ure  o f t hem

inst alled prope rly:



Next  t he  o il rings need t o  be  inst alled ont o  t he  p ist ons.  T he  o il rings consist  o f t he  o il rails and t he  sepe rat or

rail.  He re  is a p ic t ure  o f t he  rail and sepe rat or rings:

S imply slide  t he  sepe rat or ring int o  t he  allo t ed groove ,  and p lace  t he  o il rail rings on e it he r side  o f t he

sepe rat or ring:

Make  sure  t hat  you are  put t ing t he  sized rings from each cylinde r bore  t o  t he  corre c t  p ist on t hat  is numbe red.

Now  t hat  t he  rings are  inst alled int o  t he  p ist on grooves,  t he  p lacement  o f t he  rings in re lat ion t o  t he  p ist on is

e ssent ial.  Y ou can p lace  t he  compression rings 180 degrees apart  from anot he r,  and likew ise  w it h t he  o il rail

rings so  t he re  is no  ove rlap.  I choose  t o  go  w it h t he  OEM w ay o f posit ion ing t he  rings,  he re  is a schemat ic  o f

t he  ring posit ion t he  OEM w ay:

T he  p ist on and rod assembly is ready t o  inst all int o  t he  bore .  Lubricat e  t he  cylinde r w alls w it h SAE 30w t  mot or

o il,  as w e ll as t he  p ist on w it h t he  rings inst alled.  A  ring compressor is needed t o  in o rde r t o  inst all t he  p ist ons.



Here  is a re fe rence  p ic t ure  o f t he  one  used in t h is art ic le .  T he  sc issor t ype  ring compressor t hat  I use  is hands

dow n t he  best ,  and are  affo rdab le .  T hey g ive  even compression all t he  w ay around t he  p ist on/ring,  and have

le ss chance  o f breaking o f t he  rings w hen inst alling int o  t he  bore .

Line  up t he  p ist on int o  t he  bore .  Make  sure  t hat  t he  p ist on is in it s prope r o rient at ion meaning t he  exhaust

valve  re lie fs are  on t he  exhaust  side  o f t he  engine .  T ake  a rubbe r malle t  and be ing t app ing t he  assembly int o

t he  bore :

T his is t ricky w hen do ing t h is fo r t he  f irst  t ime .  It s ve ry easy t o  break a ring t app ing it  int o  t he  bore .  T he  key is

t o  have  t he  p ist on le ve l in t he  bore :

He re  is w hat  t he  p ist ons look like  in each bore  w hen inst alled prope rly.  Not ice  t hat  each numbe red p ist on is

inst alled int o  t he  corre sponding cylinde r:



Next  w e ’ ll move  ont o  sizing t he  main and rod bearings.

Be fore  t he  bearings are  inst alled t he  main bearing bo lt  ho le s need t o  be  chased w it h t he  corre sponding t ap

size .  T his is done  t o  ensure  t hat  no  d irt ,  me t al,  e t c  is st uck in t he  t hreads.  T he  d irt  g ive s a false  t o rque

read ing,  so  it s e ssent ial t o  do  t h is:

If you choose  on using OEM bearings ( I suggest  you do t h is)  you’ ll need t o  know  w hat  co lo r bearings t o

purchase .  On t he  b lock is st ampings as p ic t ured he re :

It s hard t o  see  but  t he  le t t e rs are  D,D,D,D,D.  T he  c rankshaft  has t he  corre sponding numbe rs and le t t e rs in

orde r t o  f ind out  w hat  co lo rs are  needed.  He re  are  t he  markings on t he  c rankshaft :



T he  le t t e rs on t he  b lock in corre spondance  t o  t he  numbe rs on t he  c rankshaft  sign ify t he  co lo r rod bearings

t hat  need t o  be  used.  He re  is an illust rat ion from a shop manual:

T he  rod bearing co lo rs fo r me  t urned out  t o  be  all brow n.  I like  t o  run my rod c learances on t he  loose  end t o

ensure  t hat  t he re  is adequat e  o il c learance  at  t he  journal,  and le ss fric t ional cont ac t .

In orde r t o  check t he  size  o f t he  bearing t o  know  w hat  t o  o rde r from Honda I use ,  a used se t  o f main/rod

bearings.  I mic  t he  t h ickness on t he  bearing in millime t e rs and go ing by t he  bearing size /co lo r chart  from Earl

Laskey i can de t e rmine  w hat  co lo r is needed w it hout  o rde ring t he  bearings and checking t o  see  if  t hey are

corre c t .  In some  cases t he  bearing w ont  be  corre c t  and a large r co lo r w ill need t o  be  used,  and t he  bearings

are  not  re t urnab le .  He re  I am using a d ig it al mic rome t e r t o  check t he  t h ickness o f t he  used bearing:

He re  I logged dow n t he  co lo rs accord ing t o  t he  sizing chart ,  and t he  numerical values I measured fo r t he  use

rod bearing.  I used Earl Laskeys size /co lo r chart  t o  f ind out  w hat  t he  used bearing co lo rs are :



Main Bearing t h ickness by co lo r

Blue 2.013-2.010 mm 0.0793”- 0.0791”

Black 2.010-2.007 mm 0.0791”- 0.0790”

Brown 2.007-2.004 mm 0.0790”- 0.0789”

Green 2.004-2.001 mm 0.0789”- 0.0788”

Yellow 2.001-1.998 mm 0.0788”- 0.0787”

Pink 1.998-1.995 mm 0.0787”- 0.0785”

Red 1.995-1.992 mm 0.0785”- 0.0783”

Rod bearing t h ickness by co lo r

Blue 1.510-1.507 mm 0.0594”- 0.0593”

Black 1.507-1.504 mm 0.0593”- 0.0592”

Brown 1.504-1.501 mm 0.0592”- 0.0591”

Green 1.501-1.498 mm 0.0591”- 0.0590”

Yellow 1.498-1.495 mm 0.0590”- 0.0589”

Pink 1.495-1.492 mm 0.0589”- 0.0587”

Red 1.492-1.489 mm 0.0587”- 0.0586”

T he  c rankshaft  is ready t o  be  layed int o  t he  main journals in o rde r t o  check t he  rod bearing c learances.  T he

used rod bearings need t o  be  inst alled int o  t he  rod journals.  In o rde r t o  do  so  t he  rod cap needs t o  be  t aken

off o f t he  rod,  simply t ake  out  t he  t w o rod bo lt s as show n he re :

Each rod has a t op and bot t om journal,  p lace  t he  used bearings int o  t he  journals.  Not e  t he  bearing “t ang”,

make  sure  you ge t  t he  “t ang” line  up prope rly in t he  journals.  It s almost  like  a key,  so  it s hard t o  mess t h is up:



Now  it s t ime  t o  p lace  t he  p last ic  gauge  int o  t he  rod journal and measure  t he  rod bearing c learance .  Y ou w ant

t o  use  t he  green p last ic  gauge  packe t ,  it ’ s t he  only size  t hat  w ill measure  t o  t he  0 .0001” t hat  Honda calls fo r.

S imply break o ff a p ie ce  o f t he  p last ic  gauge  and p lace  it  int o  t he  rod journal.  T ight en dow n t he  rod cap ont o

t he  rod.

Not e  in t he  last  p ic t ure  t hat  t he  t w o main caps are  inst alled t o  ho ld dow n t he  c rankshaft  and keep it  from

rot at ing.  T his is ve ry import ant ,  if  t he  c rankshaft  moves w hile  t he  p last ic  gauge  is in t he  journal it s smears and

you’ ll have  t o  do  it  all ove r again.  T orque  dow n t he  rod bo lt s on t he  rods t o  t he  manufac t ure rs re commended

specs,  in t he  case  o f t he  Manley’ s it s 48 ft -lbs.  It s be t t e r t o  use  a rod st re t ch gauge  t oo l t o  d ial in t he  prope r

t orque  spec  on t he  bo lt s,  but  fo r checking t he  bearing c learances it s alright  t o  just  t o rque  t he  bo lt s dow n.

Now  t hat  you have  t o rqued t he  bo lt s dow n,  it s t ime  t o  loosen t he  bo lt s back up and t ake  o ff t he  rod caps t o

check t he  p last ic  gauge .  P last ic  gauge  w orks by squish ing t o  a ce rt ain w idt h.  T he  w idt h o f t he  p last ic  gauge

corre sponds t o  t he  bearing c learance .  On t he  p last ic  gauge  packe t  t he re  is various w idt hs and corre sponding



c learance  chart .  He re  is t he  rod bearing p last ic  gauge  c learances:



T he  p last ic  gauge  st uck t o  t he  rod journals on t he  c rankshaft  primarily,  but  you can see  by t he  last  p ic t ure

t hat  t he  p last ic  gauge  st uck t o  t he  rod journal.  It  doesn’ t  mat t e r how  it  st icks,  just  measure  t he  c learance

w it h t he  w idt h chart .  He re  you can see  all t he  bearings are  w it h in 0 .0015”.  T he  rod c learance  chart  in t he

shop manual is be t w een 0 .0012-0 .0017”.  I like  t o  go  w it h a loose r c learance  on t he  rod bearings.  JG engine

dynamics found t hat  0 .002” c learance  w as opt imum; I d idn ’ t  w ant  t o  go  t hat  large  so  I w ent  w it h t he  p ink

co lo r rod bearings.  T his g ive s me  t he  ext ra 0 .0002” c learance  t o  at  t he  edge  o f t he  fac t or suggest ed rod

c learance  o f 0 .0017”.  Using used bearings w orks ve ry w e ll since  you can de t e rmine  t he  co lo r bearing be fore

orde ring,  t h is is invaluab le  fo r bot h saving t ime  and money w hen build ing engines.

Next  w e  move  ont o  sizing t he  main bearings.  Again I w ent  w it h t he  used main bearings in t he  same  manne r as

t he  rod bearings.  I measured t he  t h ickness o f each o f t he  bearings and logged t he  measurement s on pape r.

He re  is t he  t h ickness o f each bearing I measured:

On t he  c rankshaft  t he re  is a numbe r,  and st amped ont o  t he  b lock is t he  corre sponding le t t e rs.  He re  is t he

chart  from t he  shop manual:



I found t hat  I needed t he  fo llow ing bearing co lo rs: b lue ,  brow n,  b lack,  brow n,  b lack.  Know ing t he  used

bearing size ,  I could de t e rmine  t he  d if fe rence  if  any from t he  desired co lo rs fo r each bearing.

P lac ing t he  c rankshaft  int o  t he  main journals,  and p lac ing t he  p last ic  gauge  in each journal t he  main cap bo lt s

needed t o  be  t ight en dow n.

T he  t o rque  sequence  is as fo llow s:

T he  main cap t o rque  spec if icat ions are  as fo llow s:



Now  t hat  t he  main caps are  all t o rqued dow n t o  spec ,  t hey have  t o  be  loosened and t aken o ff t o  measure  t he

p last ic  gauge  w idt h.  T he  bearing c learances fo r t he  2 ,3 ,4  (g ird le )  main caps are  t he  fo llow ing:

He re  is t he  corre sponding p last ic  gauge  fo r journals 2 ,3 ,4:



T he  bearing c learance  fo r main caps 1  and 5  are  t he  fo llow ing:

He re  is t he  corre sponding p last ic  gauge  fo r journals 1  and 5:



T he  bearing c learances are  all w it h in spec ,  so  fo r t he  f irst  main cap I’ ll use  a b lue  co lo r,  fo r journals 2 ,3 ,4  and 5

a brow n bearing co lo r ( t h is is w hat  t he  used bearing co lo rs w he re  measured and t he  corre sponding co lo rs from

Earl Laskey sizing chart ) .  T his le aves a 0 .0015” c learance  fo r all t he  main caps,  w hich is w it h in spec .

Now  t hat  t he  p last ic  gauging t o  t he  journals has been done ,  it  has t o  be  t aken o ff.  Using a c red it  card,  o r

o t he r p last ic  f lat  edge  p ie ce  sc rap o ff t he  p last ic  gauge .  Don’ t  use  c leaning so lvent  t o  c lean t he  bearing

surfaces,  t hey have  a spec ial coat ing fo r break in t hat  w ill be  eat en aw ay.

T he  p ist on o il squirt e rs are  ready t o  be  inst alled.  Clean t he  squirt e rs w it h Brake  Kleen as p ic t ured he re :



Simply put  t he  p ist on o il squirt e rs int o  t he  dow e led area t hat  you removed t hem from and t o rque  dow n by

hand unt il t ight .  T he re  is no  t o rque  spec  fo r t hese ,  just  don' t  ove r do  t ight ening t hem dow n.

Next  t he  t hrust  w ashe rs have  t o  be  inst alled int o  t he  journals.  P ic t ured he re  is t he  t hrust  w ashe rs:

T he  t hrust  w ashe rs have  t o  be  inst alled w it h t he  groove  ends out w ard as p ic t ured in t he  shop manual:

T he  t hrust  w ashe rs are  t o  be  inst alled on main numbe r 4 .  In orde r t o  ho ld t he  t hrust  w ashe rs int o  p lace  be fore

p lac ing t he  c rankshaft  int o  t he  main journals,  put  eng ine  assembly lubricant .  He re  is t he  p ic t ure  o f t he  Clevit e

bearing lubricant  used:



Pic t ured is t he  lubricant  p laced ont o  t he  inw ard face  o f t he  t hrust  w ashe rs:

P ic t ured is t he  t hrust  w ashe rs w it h t he  lubricant  he lp ing at t aching t hem t o  t he  me t al surface .  Not e  t he  t hrust

w ashe rs groove  fac ing out w ard:



Now  t hat  all t he  bearings are  sized,  o rde r t hem from Honda or A cura.  I have  done  t h is already,  so  I am ready t o

inst all t hem int o  t he  engine .  P lace  t he  bearings int o  all t he  journals.  Use  t he  Clevit e  bearing lubricant  and

place  in all bearing journals,  and t hrust  w ashe r surfaces:

T he  rods are  now  ready t o  be  inst alled.  Inst all main caps 1  and 5  and t o rque  t hem dow n t o  ho ld t he  c rankshaft

in p lace .

Apply t he  arp assembly lubricant  supplied w it h t he  Manley rods ont o  t he  rod bo lt  ends.  T his is e ssent ial t o

apply t he  assembly lubricant  because  t he  t o rque  spec/st re t ch lengt h calcu lat ed from t he  manufac t ue r is using

t he  lubricant .  If  inst alled dry,  t he  t o rque /st re t ch spec  w ill be  o ff and you w ont  have  t he  prope r t o rque  on

t hem. S imply inst all t he  rod caps ont o  t he  rods,  and t o rque  t he  rod bo lt s dow n so  t hey are  snug:



T o prope rly inst all t he  rod caps a rod gauge  st re t ch t oo l must  be  used.  A  rod w hen t o rqued dow n st re t ches,

and a corre sponding st re t ch lengt h can t e ll t he  t o rque  spec .  T his is t he  most  accurat e  w ay t o  t ight en a bo lt

dow n.  He re  is a p ic t o rial re fe rence  o f t he  rod st re t ch gauge  t oo l used:

On e it he r side  o f an aft e rmarke t  rod bo lt  t he re  is a d imple .  T hese  d imple s allow  fo r t he  p in ends o f t he  rod

gauge  st re t ch t oo l t o  sit  t hemse lve s prope rly.  He re  a p ic  o f t he  t op and bot t om of t he  arp 3/8  rod bo lt s:



Se t  up t he  rod st re t ch gauge  t oo l so  t hat  it  b it e s on t he  t op and bot t om of t he  rod bo lt .  T hen pre load t he

t he  t oo l t o  about  0 .02 0 .04”,  and ze ro  t he  gauge  face .  He re  is a p ic t ure  o f t he  t oo l se t -up and ze roed.

Manley re commends st re t ch ing t he  rod bo lt s t o  0 .0058 t o  0 .0062” as show n in t he  rod spec  shee t :



Using a 7/16” box w rench and a p ipe  t o  g ive  ext ra le ve rage ,  t ight en dow n t he  rod bo lt  t ill it s st re t ches w it h

spec .  I choose  t o  go  w it h a value  o f 0 .0060 t o  be  in t he  midd le  o f t he  re commended st re t ch.

Next  t he  main caps are  ready t o  be  inst alled.  Using t he  graphit e  bo lt  compound t o  he lp t he  main bo lt s

ove rcome  fric t ion and g ive  a more  accurat e  t o rque  read ing,  inst all t he  main caps and g ird le  ont o  t he  b lock:

T orque  dow n t he  main caps in sequence  and specs as list ed be low :



T he  o il pump needs t o  be  inst alled.  Use  a gaske t  seale r on t he  pump t o  ensure  no  o il can leak.  P ic t ured is t he

sealant  used,  and sealant  app lied t o  t he  o il pump:

He re  is w hat  it  looks like  inst alled:



Next  t he  w indage  t ray needs t o  be  inst alled ont o  t he  engine .  He re  is t he  w indage  t ray,  and w indage  t ray

inst alled:

Last ly t he  o il p ick up must  be  inst alled.  P ic t ured is t he  o il p ick-up:



Not ice  t he  p ick up neck:

T he  fo llow ing gaske t  needs t o  be  inst alled:



Place  t he  o il p ick up on t he  engine ,  and t ight en dow n:

T he  f in ished product :




