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MAINTENANCE MANUAL




READ COMPLETE INSTRUCTIONS CAREFULLY
BEFORE OPERATING MACHINE

When this instruction book was printed, the information given was current. However,
since we Bre constantly improving the design of our machine tools, it is possible that the

illustrations and descriptions may vary from the machine you received. This means that
the machine you received is the latest improved model to better fulfill your requirements.

HARDINGE SAFETY RECOMMENDATIONS
Your Hardinge machine is designed and built for maximum ease and safely of
operation.

However, some previously accepted shop practices may not reflect current salety
practices and procedures, and should be re-examined to insure compliance with the
current safety and health standards.

wumcmnwndmlllﬂnpwwvmmm! machine and tool
operators be advised of the importance of sale maintenance, setup and operation of
Hardinge-built equipment. Our recommendations are described below:
DO be sure equipment is properly grounded.
DO disconnect main electrical power before attempting repair or maintenance.

DO wear appropriate eye and foot protection and when necessary, respirator, helmet,
gloves, and ear mutfs or plugs.

DO be sure proper guarding is in piace and all doors closed and secured.
DO keep chemical and flammable material away from electrical or operating equipment.
DO provide a safe, clean, work area free of slippery surfaces.

DO read appropriate manual or instructions before attempting operation or maintenance
of a machine.

DON'T leave machine unattended while it is operating.
DON'T exceed the rated capacity of a machine.

DON'T operate equipment unless proper maintenance has been regularly parformed and
the egquipment is known to be in good working order.

DON'T operate any equipment If unusual or excessive noise or vibration occurs.

DON'T operate any equipment while any part of the body is in the proximity of potentially
hazardous areas.

Dﬂ!’fuﬂmlmﬁcmftﬁﬂhmmﬂlwﬁ-ﬂnm.orcmlﬂ.
DON'T allow the operation or repair of equipment by untrained personnel.
DON'T check finishes or dimensions of workpiece near running spindies.
DON'T clean machine with air hose.

DON'T operate any machine with rings, watches, jewelry, loose clothing, ties, or long hair
which is not contained by net or shop cap.

FOR YOUR OWN PROTECTION — WORK SAFELY

Eimira, New York 14902
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Figure 1

DRIVE BELT ADJUSTMENT
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Figure 1

Drive Beh Adiusting Screw
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Figure § - Motor Belt Removal

)

Figure 7 — Bell Bemoval rom Countershafl Figure § — Heodstock Cover Removal

TO H.[:Mﬂ"ﬂ: HGTOH BELT tor pulley 1. TO REMOVE HIEJLDSTOCE BELT: f

BIMOVe gure ooseT r-.ﬁ'1 B” and i "
e Jue LR |-|._|.J. wd L Tk e b LAHELA o ﬂu e _"_7 _-.?: 1__.:-? _.|:.
_\_.ﬁn--q rn—r.—; resembiv 1o lat Fl:;'_'._; b

F E-r'-rr;“.'{* headstock cover by loocsening two
I lop position igh indle sel screws, Figure B

speed, 3000 RP.M) by jooging t”'--:l'r' IEVErse Bising
laver.

5]
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-rhh. ses th headsiock balt in motor
Push stop bution to SHUT OFF MACHINE, ompartiment and e belt around end
S %1 ’ L il s
Slide countershaft ossembly fo extreme right and pull rod g - :
remove belts over left end of countershaft, Figure d) Pull belt over end of spindle and up out of

7. headsiock, Figure
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Figure 3 Headstock Bell Removal

11. Reassamble with new belts ond odjust for proper

13. Moke

SPINDLE BRAKE
The =pindle b e i=s k of 1 but grodual stop-
2 I 5 = LHCIRE 55 (3 i wil=w ".-'...—_..
BEAKE INSERT DAILY with spindle or as often as

:...:I. w reduce

Brake Adiustment

') : i 1 i I
broke. With power o d bra ze] I Ot
Boek Asen o v ] F o 5 o LB
] I J.
e LA I e el = |
g :

To Replace Brake Insert
A", Figure I mnd unscrew llar
B". Remowve housing "E’ and knock out old insert.
Place new insert on flot surfoce and, using o rawhide

Il.ll } .‘;”

> z - -

af Lk of 7

v rayway ol L
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¥ i
te brake 25 times. Readius
Brake Solencid Replacemant
1. Remove cover “F, Figure |]. Disconnect =olencid
wires under ver. Hemowe conduil connecior
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-
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H" and brake housing "J".




9. Support confrol b and remove ‘G" o
.
Wl HE Fat | nir PIOESLDY
' i I
tical screw o el nove from pedestal.

DO NOT DISTURB MOUNTING BRACKET “H"

1. Foliow sie md £ under o0lenoia Nepiace

i 5. - L | - TR L ——— s
LIl Tl WL i i = - a
—_ i e
- e J WL
i = iy
i

sfien i necessary. FOR PROPER LUBRICATION OF
DRIVE. RUN THROUGH COMPLETE SPEED RANGE
DAILY. The main drive motor and the speed change

et T - e s o - nl S v TerT T
i D 5 Ofe QIS DOCESL M LI Silikd ISidWllis

SPEED CHANGE MECHANISM REMOVAL

Figure 13

' S s i i SPEED CHANGE MOTOR, BRAKE AND
i In main switch cose remove wires TIH, 124 VERTICAL SCREW DISASSEMBLY
steps | through 9 under "Speed Change

" e T * o :
»oks, Figure 14 1. Follk [
Machomi=m Hemowal , on this Poge.
4. Remove green ground wire, which enters switch

e from some conduil, rom gre and post el !_ Turn feed screw mut ol vertical screw.

b
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Figure 1§ — Drive Housing Covers

Figure 17 — Drive Worm cnd Worm 'Wheel Disengoged




6. Remowve two screws "M, Figure 18, and remove
moor,
= 3 o :
?1- e y ws IV , IiJure JI‘ d DI
PR
O
8. y ] Fi
9. F = Plaain ! abednlo
. Ra 3 3 I diusta
E i VTET I
a Figure 22.
10. Remove af H re 23, bea ]
| b 1 W
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Pigure 18 — Speed Change Motor Ay

: Figure Il — Vertical Screw Retaining Nut
Figure 139 — Drive Brake

. e SPEED CHANGE MECHANISM
Figure 10 — Spring Broks HE}LAC

el g e
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DO NOT MOUNT FEED SCREW '

NUT "E".

Figure 21 — Vertical Screw Eemowaol




Figure 13 — Vertical Screw Componeats

2 Feed wirss through conduit elbow into swiich

case and reploce conduit nut “B”, Figure 15.
Raplace wires in swilch case, Figure 14,

To check drive rolation. set speed seleciors at
125 and 3000, Ploce forwardreverse lever In
“Brake™ position. Push siort bution and pull
spindle lock pin. Place speed range lever in
range 3. USING CAUTION. iog forward-reversa
lever. Vertical screw should rotote clockwise as
viewed fom top. (When speed range lever is
moved to range 2, vertical screw should roiate
counterclockwise when viewed from fop)l B
vertical screw does noi roigie as described, dis-
connect power source and interchange any two
wires (TIR, TZH, T3R) on terminal block in
swiich cose, Figure 14

Bun drive to low speed (125 RP M) and shut off

TOCTTE.

Thread leed screw nut onto vertical screw. Hold
locse half nut flush with housing until threods
engoge. Hand jeed feed screw nut down fo
within three lo five threads from boltom of verti-
cal screw (with gregse fitting in front).

Line up pivot screws in pulley carrier with feed
screw nul (Pulley comier con be positioned up
or down when spindle is running.)

Tum screws inlo pivol holes in feed screw nut o
align drive. Lock nuts on pivot screws. Vertical
screw should turn freely by hand when machine
is shut off of siop button. Bun drive through
speed runge lo check alignment.

Stop spindle ot low speed (125 AP M), OD. of
motor belt should be flush 1o 1/168™ out of pulley.

10

Make comections, IF NECESSARY. by loosening
pivet screws "D, Figure 13, and miating feed
screw nut accordingly. Feed screw nut can be
turned 1B0° by interchanging grease fitting and
pipe plug. Run spindle afler each adjustment,
allowing spindle to coast o a stop, to allow belts
io equalize fension,

Stop spindle ot high speed (3000 RPM.). OD. of
headstock belt should be flush to 1/16™ out of
pulley. Make comections, IF NECESSARY. at
theostat A", Figure 36, in control head. Tum
rheosiat knob gradually clockwise to bring head-
stock bell out of pulley.

TO DISASSEMBLE SPEED CHANGE

MOTOR ASSEMBLY
Bemowe cover "']”, Figure 16.
Disconnect three black wires (motor leads).

Remowve two screws “M”, Figure 18, and remove
molor.

Remove motor cap "W, Figure 24. Do not mis-
place two bearing spacers "X,

Remove brake disc “Y" ond armature “Z°.




DRIVE CARTRIDGE REMOVAL
l. Remove covers “T” and "K', Figure 16

Remowve two red wires from mico switch

Figure 1§ — Drive Housing

4 Remove screw "A” o remove wire clamp and
ground wire

5% Remove lock soew “B° ond loosen set screw
under lock screw "B

Figure IT — Drive Cariridge

DRIVE CARTRIDGE DISASSEMBLY

. Bemove lock scoew “C7, Figure 27, and loosen

-,

soi screw under lock screw "C

2. Hemowve remaining screw and cover "D,

:'_‘:r"":‘;r."-"r_' nul ..-"'_ F'.'."_.!':' t& 1o femove !]]mﬁ'.:lt

Figure I8 — Drive Micre Swilch ond Rhecsiat




4 H necessary. remove two nuis "C" o remove 4. Replace clamp "A" ond ground wire, Figure 28.

micro swilch "D DO NOT OPERATE MACHINE.
& Hold shaft “E", Figure 29, with hex pin wrench 3. Loosen two nuis "C", Figure 13, and loosen pivot
and remove nut “F with odustable sponner screws D" to clear feed screw nut “E”.

wrench. Remove worm wheel "G 6. Hand feed nut “E” down fo within three to five

threads from bottom of vertical screw (with grease
fitting in front).

7. Run drive o low speed (125 R.P.M.) and shut off
machine.

B. Follow steps 7 through 10 under “Speed Change
Mechaonism Replaocement”, Poge 9,

8. Follow steps | through 4 under “Drive Micro
Switch Adjustment”, Poge 12

DRIVE FEED SCREW NUT REMOVAL

1. Looszen two nuts "C", Figure 13, and loosen pivol
screws ' o clear feed screw nut "E",

2. Hand feed nut "E" up and off vertical screw.

3. Hemove half nut “A”, Figure 31.

4 Remove nut “B” to remowe half mut “C* and
spring “D" from housing “E".

5. Grease litting “F" can be Interchanged with plug

Figurs 13 — Wioem Whasal and Drive Cartrides “G" for adjustment purposes when reassembiling.

8. Remove woodruff key "A", Figure 30.

7. Tap shaft with plastic mallet ot keyway end o
remove shaft "E, bearing "B” and spocer "C.
Remove bearing “D" from housing “F.

8. H necessary, remove screw "'G” and cam “H".

DRIVE CARTRIDGE REPLACEMENT
l. Reassemble drive cartridge, Figure 27. and re-

place in drive housing,

Figurs 31 — Drive Feed Screw Nut

2 Alion worm wheel with cenier line of vertical
screw. Reploce set scoew and lock screw "B7,
Figure 26. Fill teeth of worm and wheel only with
Andock "B" grease.

2. Reploce two red wires on micro swiich and
solder wires 26, 33 and 27 to rheosial terminals,
Figure 25.

Figurs 3 — Drive Cortridge Housing and Compooenis




DRIVE FEED SCREW NUT REPLACEMENT DRIVE MICRO SWITCH

1. Foll through 9 under “Speed Change
Mechanism Replocement™, Poge 3 e drive A" Figure 32, i= a salety
RIVE BRAKE nm'r Bagiure 1 from over-running fop or
D B ADJUS botiom. When properly set, the micro switch will permil

e
4
=
vy

T

ighten s

ond extreme speeds

before swilch s engoged culting power fo variable

l. Run drive to top speed (3000 F

1 i B =
button. Mark vertical screw omd nut “Q, Figure
-LI writh per _ r T Ty i i_'""-- va  Cover ] 1

R . = " 5 Bl
Figure 16. Turn vertical screw by hoand clock'wise

(o= viewed from top) and count revolutions of

vertical screw belore click of micro swilch Is

2. Back drive off micro switch by hand and run
[.). Push stop bution
i nut “C Figure 21, with
e

verlical screw by hongl

fop or bottom, loosen screw L md adiusl com
o equally divide tums for 1% to 3 revolutions

VARIABLE SPEED CONTROL PANEL

o gain occess 1o variable speed conirol panel, remove ‘

eight screws "E", Figure 35.

Speed trimming rheostat “A
top speed after changing bells or repalring drive (see

Plgurs 33 — Drive Broke siop 10 under “Speed Change Mechanism Replace-
ment”’, Page 4.

jjusting collar with pin wrench in scew

vertical screw “C”, Figure 32, by

to 015" clearance is achieved
broke ond broke disc at point "D".
qew “B”

12

——_—-—'



Figures 23 — Varichle Speesd Comtrel Pomael
Figure 17 Variable Speed Comirel Panel

Figure 38 — Comtrol Ponel Transistor Rssembly
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VARIABLE SPEED PULLEY AND SHAFT 5. Remove snap ring lo remove remaining bearing
ASSEMBLY REMOVAL and spacer.
i Sk & vader “To Beph 8. Coat bearing surfaces of sha
: malylube and recssemble
lension per Page 3.

l. Follow sieps

EI:..'l-"lfL 3’{"‘.'-:1 3 FL] JE _-'

2 PRemove snap ring, Figure 39, fromo right side of
..... g Sdp g, FIEGUETE O3, S IPLL s

7. T replacement of pulley and shaft assembly wos

necessary, make checks as outlined in steps 9

and 10 under “Speed Change Mechanism He-

placement”, Page 9,

Figure 4] — Countershoft Removal

POWER FEED LUBRICATION

Lubricote power feed drive ot filler cop "A”, Figure 42

valent Keep ofl
resarvoir full. The power feed motor bearin e gTeass
packed for life and require no further lubrication

with Mobil Vactra Oil No. 2 or equi

Figure 41 — Filler Cap for Power Feed Reservoir




Flgure 43

Figure 44

POWER FEED DRIVE DISASSEMBLY
. B S e

- Power Faed Control Panel

FWE A, Figure 43, ond =at

Power Feed Contral Panel

R = = -
= =2 O
DX
—
re
= L L
%]
H
220

= "B, Fioure 43
& ! d of bed and re-
gure 45, from cahble grip.

{ -F: -.'-"_ i 4 mnd ] ek

I -»-3: .':_’:ZT‘: Power

ve three bolts "F* and pull powar el
bly straight off drive shaft “G", Figure 47.

Figure 47 — Powsr Fesd Drive Shah




Flgum 48

Power Fesd Drive Shof Fearing

M = .
i T neY "

four screws Fic 48 1 be

= : =

e ey g

N . e .

= =

(3 ™ 4

3 e 5

Remove brushes unde ops "}
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sher, I

Figure 50

Figur

Figurs 52

NOTE

-~ Power Foed Moter and Brushes

® 31 — Power Feed Molor

Hotgr for Power Feed Motor
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Resistor "C” is swilched ocross armature circuit when
switch "F”, Figure 57, is in "stop™ position,

Capaciior and resisior "D provide transient suppres-
slon.

Rectifier assembly “E”, Figure 57, with silicon rectifiers
Figpars 51 — Hotor Shaf o=d Compensnts provides change to DC volioge, NOTE: When replacing
rectifiers, bleedor resisior "H” must be properly recon-
necled.

owilch “F controls leed direction — lelt, right and slop.

Reactor "G™ filtlers DC power supply to armature.
NOTE: When power feed unit fails to function properly,
check fuse "T", Figure 127, lf fuse is blown check motor,
motor leads and motor field connections.

Figure 55 — Power Feed Heasing ond Componesis

POWER FEED CONTROL PANEL

The corioge feed is powsred by a direct current, iolally
enclosed, ball bearing motor. 110 volt allermnating cur-
renl iz fod from the main electric control panel at the
left end of the pedesiol fo the power feed conirol panel
at the righ! end of the machine. Here it is converted by
silicon rectifiers fo direct current for the power fead
molor.

Access 1o the power leed control box is gained by =
moving eigh! screws A", Figure 43,

Auvlotronsiormer “A”, Figure 56, provides volioge con-
trol for armature.

Field control rheosiot "B varies volioge on field in-
varsaly o armature cirouil,

7




TURRET AND CROSS SLIDE

T f
'
b E a B} 0

TO LUBRICATE THE TURRET INDEXING MECHANISM,

i LT L S | T L %)
(e R FoavaJi = AL LS S ELE Ll

LUBRICATE CROSS SLIDE FEED SCREW NUT n

CROSS SLIDE REMOVAL
L d d

Figure 58 — Turret omd Cross Shde

TAPERED G- LABGE ENC

4. Loos oss slic s o
| _ - 3 “HEXAGOM WRENCH frealy
— — . ; : 4
ADJUSTING SCREW "B” — & b) Insert 4™ hex anc SCTEW A
A, "'.-. R :':. | 3 . f
) In= wrench on thro 0 B" and
lo one turm.

Figure 53 — Taper Gib Adiustment 005

Figurs 80 — Plog o=d Lock Scoew for Tumet Clueich

T e
1 U,

0. HOLD GIB IN PLACE 1o pre

n dropping oul.

CROSS SLIDE REPLACEMENT

l. With gib in ploce, slart cross slide on carrioge
dovelall and move slowly into position while

tumning handwheel counterclockwise until feed
screw engages feed screw nui. CAUTION: De
not jam cross slide into posiion as feed screw
nui may be damaged.

2. Hand feed cross slide toward front of machine
until turret hoes possed spindle centerline, Tumn
siop screw ot "C”, Figure 58, down unti]l it
bottoms and back off one turn. Replace sat
SCTEW.

3. Readjust gib with screws "A” and "B", Figure
59. See cro=s slide gib odjustment, Page 149




CROSS SLIDE GIB ADJUSTMENT

. 3 F i
=4l - - = B
In TaW Figu
£

=
nserl Wienc hrowgh into screw "B ond

Figure §2 — Turred Cluich

beyond this poinl
i be noted thot the original accuracy
of the turret connot be guaranieed after

8. Remove eight screws “L", Figure 64 and top

original occuracy be required, hurret ond
cross slide assembly should be retur
Hoardinge for necessary repairs.

Figure §1 — Turrel Cluich Remowal




Figure 68 — Post lor Terrel ond Compontenis

Figuie 69 — Turret Body and Components
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H ; Figu b8, spring H ona
I A Pack ] andl ring and grease ball
with Shell A nic ¥3 grease
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1l.

12.

13.

14.

Fiqure 71 — Enockout Holes lor Upper Bearing

0", Figure 65, and four
scTews N

‘n".'.-,".

(! P |
on clulch

Figure 62

easily reploced by

Reploce gear T
T T
Pins "G

springs “H

are
with a small wire
Figure 61.

Reploce clutch assembly in tumet,

Assemble lock plug "E
Tighten plug “E
Tap head of plug down o seal in counferbore

of top plate.

and O-ring, Figure 60.

and tighien securely.

|
el oy ey gy
gt o0a

through 3 under “Cross Slide Re-

i e ]
FoOlloWwW SepDs 1

plocement”, Page |

Lubricote turret indexing mechonism cs per in-

structions, Page 18,

leplace plug “A"” and Oring, Figure 58.

TO DISASSEMBLE INDEX LEVER AND

B

LOCK ASSEMBLY

through 5 under “Turrel Dis-

Follow
assembly”, Page 19.

sleps

screws A, Figure 73, and three
and “D".

STl

[ =] W
D move

wipers "B”, "C




Figure T4 —lndes Lever ond Lock Assembly

Figure 7% — Turret [edexing Gears o=d Rock

Remov ] F 74 T d
plumger 3
Bemove H”, Figure 74
amove stud and m K, Fig 5. Bea
= "L". Figure 76, is pressad into gear "K
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Figure 77 — Turret Rack and Componssts

A

Figure TH — Turret Iadexing Shof Componsnts

Figure 78 — Turret Indexing Shalt and Componesis

8. Remove
"B°. Use pointed punch in
remove shali “A”
1. Bemove key ", Figure 79, fo remove bearing
"D” and spacer "E .
X 1. Remove nut "G" and washer “F' o remove
handle "H~™. Rop handle ai costing with plastic
» hommer o locsen toper lock.

TO REASSEMBLE INDEX LEVER AND
LOCK ASSEMBLY
1. Reploce bearing "D, spacer ‘E" and key “C”
on shaft “A", Figure 79.
2. Coot OD. ond noiches of shaft ot points "A”,

Figure 80, with molylube. Alsc coat OD. of
spacer ' E ., Figure 79, with molylube.

“A”, Figure 74, and fork
center drilled hole to

index shaft

3

3

4.

5

Tﬁ

o —— e

e I I I

Position fork "B, Figure 74, ond replace shafi
llﬂllr

Assamble nut "G"”, Figure 79,
handle "H” on shaft "A",

Coat OD. of spacer "X, Figure 78, and bushing
"V with molylube. Replace spacer and O-ring
X", bearing "W, bushing "V and gear "U".
Replace nut “T", Figure 75, and tighten to 250
inch pounds lorque,

Coat rack "Q", Figure 77, with Mobil Vactra Oil
#2 or equivalent. Reploce rack “Q", spring "P",
plug "0, screw "N, Figure 74, and lock nul
"M". NOTE: li adjusting screw "5", Figure 77,
has been disturbed, it will be necessary to ad-
just screw “'S” o limit rack travel fo a point short
of where teeth on gear "K", Figure 63, would hil
non-doothed section of rack "Q".

washer “"F"' and




10.

1L

1%

L

“Q°, Figure 75, ot full rovel, index
hvninhctadpwliunmﬂm”ﬂ turnad fo
right, assemble stud “I” and bearing and gear
"K'. Should gear "K' §agil 1o mesh or fork iail to
lock securely in all siations, odiust screw “S",

Follow steps 9 through 14 under "Turret Re-
assembly”, Page 21.

Replace wipers "B”, "C” and “D", Figure 73. Set
wipers .0015" above dovelall surfaces.

Figurs M — Indewing Sheh Lobricest Poinss

CROSS SLIDE FEED SCREW
NUT REMOVAL

Follow steps | through 5 under “"Cross Slide
Removal”™, Page 18,

Remove four screws “A”, Figure 8. and cover
“B".

Remove nut "C°, Figure 82, with odjusicble
spanner wrench,

Remove hall nut "D which is threaded inio
housing “E".

RBemove scoew “F, Figure 83, lo remove half

nut “G".

CROSS SLIDE FEED SCREW
NUT REPLACEMENT

Replace half nut "G, Figure 83, and screw “T .
Replace half nut "D,

Follow steps | through 3 under "Cross Slide
Replocement”, Poge 18

Adiust half nut “D" in for minimum bocklash
(moximum of two groduations on feed screw
dial).

Beploce nut “"C”. Hold half nut “D” and tighien

mut “C” securely.
Replace cover "B™.

CROSS SLIDE FEED SCREW
NUT ADJUSTMENT

1. Remove four screws “A”, Figure Bl, and cover
"B
2 Locsen nut “C”, Figure 82, with odiusiable

spanner wrench,

3. Adiust half nut "D" in for minimum boacklash
(maximum of two groductions on leed screw
dial )

4 Hold hali nut "D” and tighten nut “C” securely.

5. Replaoce cover "B".

CARRIAGE GIB ADJUSTMENT

Aller considerable use it may be necessary to adjust
the commioge gib "C”, Figure 84. The gib is the tapered
type and odiusiment is made from the large end shown
in Figure 84,
1. Insert 15" hexogon wrench in odjusting screw
“A", Figure B4, and Figure 59. Loosen one full
tum.

2 Push wrench on through inle odjusting screw
“B”, Figure 59. Advance adjusting screw “B” a
fraction of a tum.

3. Pull wrench out of “B" and tighien "A" until
snug. Do nol overtighien.

& Test camioge for “feel” — the carrioge should
have a slight drag but should not bind,

NOTE: Excessive gib pressure or drag does not im-
prove machine performaonce.

CARRIAGE LUBRICATION

Keep oil reservoir “D”, Figure 84, full with Mobil Vactra
Oil #2 or equivalent. Mainigin oil level in sight
window “E”. To lubricate carrioge and bed ways, lilt
plunger, HOLD BRIEFLY AND RELEASE., ALLOWING
PLUNGER TO RETUHN OF ITS OWN ACCORD, Oper-
ale pressure oiler as often as required to keep bed
ways wet or a minimum of once daily. Should it be
necessary o remove lubricotor 1o clean well, remove
four screws “A”, Figure 86.

Use pressure oi] con fo lubricate carriage gear rack
with light oil weekly.

CLUTCH AND GEAR BOX LUBRICATION

Keep cil in apron assembly in sight window “F, Figure
B5. Add oil by removing cap "G”, Figure B84. Use
auiomatic tronsmission fluid — Mobilfluid 350 or
equivalent. CHANGE OIL EVERY 60 DAYS. To drain
oil remove mognetic drain plug "H”., Figure 85,




Figure 8% — Lubricant Sight Window and Droin Plug

Figure B8 — Carrioge Labricotor and Lock

Figure §1 — Cross Feed Screw Nut

Figare B3 Cross Feed Screw Nut Componenis




CARRIAGE LOCK REMOVAL

= . o S
Hemove screw ond washer, Figure 856
-

| d d hub "K" off
TT i f P o
UnsSCTa'w & L aoure o OCK pia
'
M
To reassemble locale plug M Ok

T ‘v wWora [ L3l
Thread lock bo L" inio plug "M
Repl k. Figure B

k is T e wn, Figure B

I
= s nOd e Oo=e, el g DUl and Dgiien or
0 CX I L
- 1
W hen lock INCHonNns properly, CSSembe Woasher
and SCTEWwW I ¥gure oo

CARRIAGE DISASSEMBLY

Mote: Forcarriage removal and
replacement, see Page 40.

- . . . =
Drain oil of plug "H”, Figure BS

Figure 87 — Carriage Lock Hemoval

housings, Figure 88 — Carriage Clutches ond Hondwhes!

: s

Hemove two scrows and er “D", Figure
e 2 L

9. C I 8 Anice ar L

e e =

Remove scoews E . Fig g8

. &

COWET, [ Wl o while sirik

.y T
W I -+ W i I
crack in sealer appears, rap cover back in place
o i e ke e, Bl sl Lt
gy m T b JUlle WOTKIE DVET DOCK OnNd 10N

seal is broken and cover con be removed

. Bemowe nut “A”, Figure 2. CAUTION: Spring

nder 1 n. Clutch parts with the exception
of springs are identical on front side of cover. DO
NHOT INTERCHANGE SPRINGS.

1
-

Her ¥ I ' I Fr1ls
Figure 94

To di tudinal chatch:

- A Fioure 85

4 fa 2 B°. Figure 95, and

26




Figure 33 — Power Feed Cluich Components

Figure 94 — Power Feed Cluich Removal




Figuese 35 — Lomgiteding]l Clesch

Figurs 38 — Creas Feed Cluich

Figure % — Longiteding! Cluich Componsnts

Figure 57 — Longitedingl Cleich Componsnis




Figure 100 — Cross Feed Cluich Components

i) Remove snap rngs "D, Figure 100, cluich
isc “E ", cluich plate "t and wave washer

"G .

To disassemble clutch housings:
{a) Remove spring "A", Figure 10], end plunger

- o
) Remove cap “C, Figure 102, and nut “D".
=) Loosen screw “E and remove camshaft “F .

(d Remowe sleeve “G” and bolt "H™,




Figmre 183 — Clsich Becsiog Bemcval

30

14.

1%

16. 1

17.

'I"IqlnllH Gmrhqrip_-ﬂhﬂm-rl—md

Cluich bearing “T", Figure 103, is oved §

Sulch beq 1= rem ITOY

foce of cover ]T IS NOT RECEEEEHY TO HE-
MCI"'-"E SNAP BING on bearing for cluich dis-
__»=E"]".’|._-,.

remove |20 tooth gear “H”, Figure 92, drive

out with punch ot stud

e intermediate gear " A, Flgure 104

Remove washer and 80 tooth gear
Figure m. — Pizion Shal and Key




Figure 106 — Corrioge Siop

Figure 107 — Boack Pision Bemeowal

Figure 108 — Cluteh Spring Beplacesent

e L%
Remove three bol
] tr 1 L
2l. Pull comioge pos
] micl T

10,

3l

LIFT BED WIPER.
push carricege bacl
43

i |'|-
screw B

Aas ls Im
and 120 tooth gear
Reg i

B", Figure 43, and set power
[ '!|
end of bed (=0 pinlon w
Figure 107

Figure 107
h pri i
ar had
LS
r B”, Fig
> s T md
Figure 105, and washer and
1
E 4 2l —~} P
|} - 1 ad gt e
{ / Fig
Figure 92
Fig 10
s and cluich (He-
d 12 under e Dis
Pl re __:_ spacer .-.-F-. srTing
washer "'( rnicd ing




12

13.

14

15

16
17.

Assemble nut "A". Some method of compress-
ing spring until out con be threaded on flush
with post is necessory. Note brocket used in
Figure 108

Permolex corioge cover and reploce. Assemble
nine screws “E°, Figure 88

Permatex cover "D”, Figure 9. Assemble seal,
cover D and two screws "C .

Permatex seal clulch housing. Pack spring "A”,
Figura 101, with Shell Alvania #3 grecs=e. Re-
ploce cluich housings and eight screws "B,
Figure 88.

Permatex handwheel housing. Assemble hand-

wheel and four screws “A", Figure 88

Fill apron with oil per Poge 24,

Adiust cluiches os shown, Figure 1090 When
properly adiusted cluich will release when ball
lever is approximalely 25° below horizonial
CLUTCHES are spring loaded and CANNOT BE
ADJUSTED FOR MORE PULLING POWER. With
cluich hondle in noiched position. Hghten screw
"E’, Figure 102

CROSS FEED SCREW AND
DIAL REMOVAL

Follow sieps 1, 2. 4, 5 ond & under “"Carrioge
Discssembly”™, Poge 26,

Remove lock screw "A”, Figure 110, and set
screw and pin under lock screw "A"”. Remove
handle “C”

Remove nmut "B and dial assembly “D".

12

Remove nul “E”, Figure 111

Remove feed scoew, Figure 112 "I turret is on
mochine it maoy be necessary o mount handle
"C' to remove from feed screw nut

Remove two screws "F . Figure 111, ond remowve
bearing housing and zero ring

Bearing "G’ and two ssals "H" and |
113, are pressed inlo commioge bore.

', Figure

Figurs 118 — Cross Fesd Screw Dial

Figure 111 — Fead Screw Bearing Housing




Figure 1121 — Cross Feed Screw Hemoval

CROSS FEED SCREW AND
DIAL REPLACEMENT

] . " -
« FIESS 500 I gune
i 1 4

3 Re d F 2
L F
5
screw A
& Folliow steps 12 16 under "Ck

Figure 11] — Bearing ond Seals for Fesd Screw

Lunr CT slide leed screw nul per ins

ETe TiNng

* o 004",

CARRIAGE RACK REMOVAL

emove carrioge drum stor
lemove cormioge drum stog

K",
To

Move carriage to extremes o remove five screws
A", Figure 4
Hemove rack ; by prying allemalely at both

ends with small sharp screwdriver. It may be

necessary o rap rack back in place o pos

dowels "B’ midway in rock for remowval.

1o




Figure 117 — Camioge Lubricator Assemblss

Figure 115 — Cover lor Lubricoter TuncSon Block

Figure 11§ — Carrioge Lubricater Junctien Biock

Figure 118 — Carricge Hondwheel

CARRIAGE LUBRICATION SYSTEM




l. TO GAIN ACCESS TO THE JUNCTION BLOCK.

oo

= =
o = - ———
b I »  ond
5 == ~
Fioure braxeogtor aossemhises I 5
) I i .,

DO NOT INTERCHANGE LUBRICATOR ASSEM-
BLIES.

CARRIAGE HANDWHEEL DISASSEMBLY

1. RBemove four screws "A”, Figure B8, and remove
2 Remove nut A", Figure 118, and washer
|

Figure 115 — Carriage Hondwhesl Housing

Figure 170 — Carriage Homdwheel Components

| = e Fisag
‘... nNemaoye Il o H

igure 119, with sponner

™ ™ A "
5 R F e 120, spacer "G
end shaft “H O ousing "F". Bearing T is
- R
,—rl'-\: -: r L] =

7. Reaszsemble. Permaoiex seal handwheel housing

and reploce handwheel azsembly. The gap be-
twoen dial “L", Figure 121, and zero ring “E",
Figure 120, should be set ot 002" to .004”. To

change gap loosen set screw "M”, Figure 118.

Figure 111 — Carrioge Hasdwheel Dial




Figure 123 — Collet Clossr Remeowai

COLLET CLOSER REMOVAL

. Remove link pin “A”, Figure 122. only. This pin

shown, Figure 123. To

ok il ¥ J]n FT— =.'-—-
D'D HCIT TURH ADI'USTTHG H'l.l'T—
T THREADED TO SPINDLE. The collet

kd
|.l| -
'
!.I.

ser should be removed weekly ond betwesan

s 1Or 1T prevent | NG of “h., !

between collet closer tube and inside of spindle
at rear end and collet threads

™ arn + L harudat P
aean ihe S0 th eodsiocE Spindie Delor
s e | T = = W TS
L 4 OC = = CRLLLERCE 2
- : |
T pi W

- . - T | - ¥

DOOIEE. 80T et close b S 1 ou

2. Apply a film of :::;'.-.'. oil on rear of headsiock
spindle ond reg adiusting nut "B, Figur
123. DO NOT FDHCE ADJUSTING NUT {)H
SPINDLE. [IF ADJUSTING NUT GOES ON
TIGHT, REMOVE AND Ex..;HIN'E FOR BURRS

OR SCRATCHES. Apply a film c
Figure '_':' ol colle

P
:'-._—’.'::".a"'\-” SBCTION e, § FFUTE Fs
link pin “A",

s

light oil on

tube, reploce clc
Figure 122

SPINDLE LOCK PIN

The limit switch “"B" is actuated
ved by lock pin A",

by a j:'.'.'.;.'.jﬂr 458

SPINDLE LOCK PIN LIMIT SWITCH
REPLACEMENT

l. Tum disconnect switch to "Off" position.
2. Remove cover “C”, Figure 124.

LS 1 1 - - - - vt FERE -
4. When replacing limit swilch nnect wires |

normally closed and common ferminals,
5. Clearonce in the mounting holes will allow limit

o ba located in proper posilion Or

HEADSTOCK SPINDLE BEARING
LUBRICATION

The hecdsiock spindle is mouniled on precision pre-
loaded ball bearings. The preloading ond resulting
load-carrying capacity is engineered lo toke radial
thrust or end thrust or a combination of both,
THE PRECISION PRELOADED BALL BEARINGS ARE
GEI.F.SE PACEED FOR LIFE cnd require no further
ation. The entire bearing assembly is housed as
i y saaled to exclude dirt and loreian

dle bearing seals are designed fto

at high speed without weor or friction.

operate

HEADSTOCK REMOVAL

r DEdJrnnegs, I'e
hould be propery




—— ———

0w I e
To Reploce Drive Belts”, Page
Hemove threading atiochn £
B r i

- I = E - " . - s ey T
...... = i e i L b J..- - -
- - ¥
Loo sol 3 ;
eondre] hecsd
Con head

B e -
HT- = T - I SIe 1o% Ll nect
wire ! Fig
| = P— = ™ P 1 3 v
e = DD £ 1gure L%, OO Pl
WL K
. - .
Loosen five screws "G”, Figure 124

T ‘_ gLl i B

v CAUTION: 3 d

oround headsiock spindle, it heod w SIMOC

am

TO REPLACE HEADSTOCK

Figurs 114

Figure 116 — Heodsiock Removal

COOLANT FACILITIES

OIL BASE CUTTING FLUIDS ARE RECOMMENDED
FOR MAXIMUM MACHINE LIFE

C]Eﬂ!’. sump :"L‘"-';'L'.:.ilf.}' [fepe:'.:_*."m:; upon :Yrﬁ? C\i mlzf[‘rjﬂ:
being run.

To clean sump, remove four screws and screen cover
for sump. Rinse out and drgin sump by removing pipe
plug ot rear ol machine. Coolont capocity is three
gallons,

The coolant pump molor bearings are greased pocked
for lile and require no further attention.
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Figure 1IT — Magin Swiich Case




ELECTRIC CONTROL FUNCTIONS

Figurs 11T and 130

(220 voli— V—High, low contacior for spindle motor.,

If drive operates

B—Fuse for thread chasing atiochment (FRN 1-14) W—Spindle “Raise Speed” Relay { in one direction

only, Inferchange

"W and "X to

X—Spindle "Lower Speed” Relay \ check for foulty
D—Forward, reverse drum swilch. relay.

C—Speed selector drum swilch.

E—Siarting condoctor (energizes complete circuif), Y—Variable speed transiormer (Speed change power
supply).
F—Coniocior for spindle interlock relay,
2 ) i Figura 128
G—Cﬂ:r:_':j volioge tronsformer (115 volt output with 10
"I.-I:r op ""' ".TE'!"_.""'" 2 ﬂ""“l"‘._’ﬂ-ﬂr" l
-

H—Control circult fuse (FRN 2-4)

J—Power feed fuse (FRAN 1-8/10)

Smoothing capacitors for DC voliage for rheosiats,

2. Redtifiers providing DC wolioge for rheostals.

—Owverload relays lor coclant motor (push 4
K & L—COverload relay r coola otor (push o
res=tl

M & N—Owverlood relays for speed change moitor (push
fo resel).

D & P—Overlood relays for spindle motor (push to

&—Variable speed drive sofety switch—Switch should
not be fumed o “On" position until spindle is
rofating counterclockwise when viewed rom turret
end of machine.

T—Coolont pump coniocior.
I—Speed chonge confactor (raise and lower)

Figure 128 — Powe: Sopply aond Eeloy Assembly

LUBRICANTS AND SEALER
(Use Recommended Product or Equivalent)

oy

! Permmex Company, Inc.
e Ot (Velocte No. € Mobil Oil Corporation
orbed Oil £1L4-1% (Superseded by Cosmolube No.2) Houghton, E. F. and Company
ndck "B~ Grease Humble OQil and Refining Company
i Bel Hay Company, Inc.

Mobkil Oil Corporation
ilfluid 350 Mobil Qil Corporation

Shell Qil Company




CARRIAGE REMOVAL

Follow steps 1 thwough 5 under “Cross Slide
Remowal™, Page 18

Loosen screw “F°, Figure 106, 1o remove carri-
age stop "G".

Remove three boits “B", Figure 43, and set
power feed control to rear of coolant pan.

Follow steps 6 and 7 under “Power Feed Drive
Disassambly~, Page 15

Insart 1/4 hex pin wrench in screw “A~, Figure
84, and loosen one tum. Insert wrench on
through into screw “B°, Figure 589 and loosen
one turm.

Using longitudinal handwheel, feed carriage 1o
machine right until travel stops. Pull carriage
off end of bed. Hold gib in place o prevent it
from dropping out.

1.

CARRIAGE REPLACEMENT

With gib in place, start camiage on bed. Lift
Bed wiper and move slowly into position wntil
gear rack and pinion mesh properly. Using
longitudinal handwheel, feed camiage toward
headstock end of bed.

Readjust gib with screws "A™ and "B", Figure
59. See “Carriage Gib Adjustment”, Page 24.
Replace pipe plug “E", Figure 46, power feed

drive and three screws “F°. Fill reservoir with
Mobil Vactra Oil &2,

Replace power feed control and three bolts “B",
Figure 43.

Replace carriage stop “G",
tighten screw “F".

Foliow steps 1 through 3 under “Cross Slide
Replacement”, Page 18.

Figure 106, and

—NOTES —




HARDINGE BROTHERS, INC., etmira, ny. 14902
“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE™ ™




